WO 02/ 099321 PCT/1L02/00433 CONTROL VALVE FIELD OF THE I NVENTION 5 The
present invention relates to fluid control valves. Mire particularly, the
present iwoenwndonlrel ates to a stable control val ve havi ng@ca/ndeuskss- chanber
actuator. 10 BACKGROUND OF THE | NVENTION Fluid control valves are well
known in the art. Control valves are used to regulate or conpletely shut
the flow of liquids (organic or non-organic) as well as gaseous systens.

15 An exanpl e of a diaphragmtype@nrRol vaghges can be seen in US patent
no. 5,383,646 "Di aphragm Control Valve" by Weingarten filed in 1994. This
type of diaphragm control valve includes a di aphragm val ve nenber having
an outer peripheral section for securing the diaphragmw thin the valve
housi ng, a val ve-closer section displaceable with respect to the val ve

seat forFiEQD OFl THEJNVENTRON | ow. The control val ve further includes an
internediate flexible section permtting the displacenent of the
val ve-cl oser section and a cylindrical guiding section between the guide

val ve- cl oser i [ i [ a hydraul i c yal ves,
i aphr agm val Gog St RERBHE rBlafed (AR BED Bes JHSks, PTG aNG R
r ef er r ecbreaentGhesntam reddtes o a2falfleecontrot Valve habing® dotiblelsHarbdeadiiatepnt r ol
val ves that haven't been solved yet is the |ack of stability in the

cl osure performance. The stability and steadiness in which the acti.on of
the valve's shut-down is perfornmed is needed-in order to block and seal
the flow of fluids through the valve's passageway in spite of turbul ence
and 10shBACKERGQUHID OreTHEUNYENTHON surroundings. 30 It is also desirable
to enhance the performance of the control valves in order to inprove their
action by providing better pressure control and better precaution

nmeasures. WeyHd/ &t dtidd 1k 2hEP433wn in the art. Control valves are used to

regulate or completely shut the flow of liquids (organic or non-organic) as well as
gaseous systems.

15 An example of a diaphragm type control valves can be seen in US patent no.
5,383,646 “Diaphragm Control Valve” by Weingarten filed in 1994. This type of
diaphragm control valve includes a diaphragm valve member having an outer
peripheral section for securing the diaphragm within the valve housing, a
valve-closer section displaceable with respect to the valve seat for cohtrolling the

20 flow. The control valve further includes an intermediate flexible section permitting the
displacement of the valve-closer section and a cylindrical guiding section between
the guide valve-closer and the intermediate flexible section. Other hydraulic valves,
diaphragm valves and others are manufactured by Clayton Co. LTD and are referred
as Clayton valves.

25 One of the problems of such type of contrdl valves that haven’t been solved yet
is the lack of stability in the closure performance. The stability and steadiness in
which the action of the valve’s shut-down is performed is needed in order to block
and seal the flow of fluids through the valve's passageway in spite of turbulence and
shock waves of the fluid or the surroundings.

30 It is also desirable to enhance the performance of the control valves in order to
improve their action by providing better pressure control and better precaution

measures.



2 SUMVARY OF THE INVENTION 5 It is an object of the present invention to
provide a fluid control valve that is steady and better endures shocks

t hat are woiokiogased by the fluids passing through the val yeTarozoiis at ed
fromthe environnment of the control valve. It is another object of the
present invention to provide a fluid control valve that 1is provided with a
relatively wde colum that facilitates guidance and a stable 10 closure
of the control valve's passageway. The columm's width is about 40-60
percent of the valve seat's dianeter. It is yet another object of the
present invention to provide a fluid control valve that is provided with

an actu j I | hydraul i ¢ or pneumatic manner. The
act uat o?é@\[w\@'ﬁg\(pq)gs@ﬁélﬁmwﬁgﬁ is provided with a di aphragmthat divides
the 15 actuator into two control chanbers, a fact that facilitates better

control over the pressures in both chanbers. Mreover, adjustnents of flow
and pressur dt Eca@draiied oft beppresst ivientienrternsavidei a fiuid coabshyahaythat &

provi de ' I 34 I | ect. e present inventiont

b ovi do iepfiand belBr BRABi, R 1A 4 hisGled B ¢ ASER nasalitmecrit fioner
check valahee offinétiated éronpthenenaromehdrwf td contesnvadics as a housing for the

I nner check val ve. .S tg#@@provided a control valve for regulating flow

| t
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actuator, sai,d t uat or sitioned in a chanber that is connected to said
body; a RFEFSY Cﬁ%%ﬁ? e Eﬁité?in?@rsai d di spl aceabl e col urm; wherein said

055 Porar! R Splemotm et e AeSR (RBRIATISEANL Y Al (gl oML
out podhafiswrovidegdwitbrars actaatarithat islopematedseal hydyaylidbbophesurhbiic paswage of
fluidt hfh%ug&uator of the present invention is provided with a diaphragm that divides the

15 actuator into two control chambers, a fact that facilitates better control over the
pressures in both chambers. Moreover, adjustments of flow and pressure according
to pressure measurements in the passageway are provided also.

It is an additional object of the present invention to provide a fluid control valve
that is provided with an independent inner check valve. The wide column’s hollow.

20  stem acts as a housing for the inner check valve.

It is thus provided a control valve for regulating flow of fluids passing through
the valve, said control valve comprising:

a body having an inlet, an outlet and a passageway through'which the fluid
passes from said inlet to said outlet; ‘

25 a displaceable column provided with an internal and concentric bolt, said -
displaceable column is actuated by an actuator, said actuator positioned in a
chamber that is connected to said body;

a valve closure attached to said displaceable column:
wherein said displaceable column moves between a most retracted position, in

30 which said inlet is fluidically communicating with said outlet: and a most pulled out

position, in which said valve closure sealingly blocks the passage of fluid through

said control valve,



said control valve, WO 02/099321 PCT/1L02/00433 3 whereby said _

di spl aceable colum is relatively wide so that the colum and the interna
bol t prowoesesadi ness and reliability to the performancecofiLesiodscont r ol
val ve. Furthernore, in accordance with another preferred enbodi ment of the
present 5 invention, a circular valve geat circunmscribing said passageway
is screwed to said body, said circular valve seat is adapted to recelve

and support koY dakPafhRRUbEle oAl B5EGlel WISl faPle BhflnG oL
i d AR TE Do Wigl! B e ne Bbifipioand
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accor daniternak bO&rmrDhlele sﬁeeﬂmesedarmmwhbmmtoomet performartd oflééldi r&éﬂﬂbl on,
said actuagtor is controlled using hydraulic neans in which said
di spl ace\éagY% colum is noving by changing pressure in said chanber
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i nvention, said chanber is divided into t sect1on
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red enbadi ment. of t resent invention,
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di aphragmis connected to said dish and secured by a top di aphragm washe

Furt her 53, in accordance with anot her preferred enbodi nent of the present

d, said bolt is
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br onze. invention, said chamber is divided into two sections by a diaphragm, said diaphragm

is connected to said displaceable column.,

15 Furthermore, in accordance with another preferred embodiment of the present
invention, said displaceable column is provided with a dish, the width of said dish is
greater than the width of said displaceable column and wherein said diaphragm is
connected to said dish and secured by a top diaphragm washer.

Furthermore, in accordance with another preferred embodiment of the present

20 invention, when said displaceable column is retracted, said bolt is accommodated in
a top cover, said top cover is a sheath that is adapted to guide said bolt upwardly so
that said displaceable column is kept steady while retracted.

Furthermore, in accordance with another preferred embodiment of the present
invention, a bearing is provided between said bolt and said top cover.

25 Furthermore, in accordance with another preferred embodiment of the present -
invention, said bearing is made of bronze.

Furthermore, in accordance with another preferred embodiment of the present
invention, said chamber is located in an extension of said body that is a cylindrical
middle flange, said cylindrical middle flange is secured to said body by screws.

30 Furthermore, in accordance with another preferred embodiment of the present

invention, a portion of said cylindrical middle flange is adjacent to said column.



Furthernore, in accordance wth another preferred enbodi nent of the present
I nvention, said chanber is |ocated in an extension of said body that is a
cylindricabozvadl e fl ange, said cylindrical mddle flang@CraLexwussed to
said body by screws. 30 Furthernore, in accordance with another preferred
enbodi nent of the present invention, & portion of said cylindrical mddle
flange is adjacent to said colum. WD 02/099321 PCT/1L02/00433 4

Fur t her nor e FijriheA®®Rs, dAe8 o dritcani @%trquireferr@a embRgimEmt of%g d;P@sgﬁtesent
invention, a bearing is provided between the portion of said | ange
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is incorporated in 20 said-valve closure. Furthernmore, in ac ance wth

anot her ippesiipped ogtsidritheeeantest valve. present i nvention, a portion of a
bot t om gui d‘lafu'rtﬁe mare, ﬁ%c%&%a%e% th aﬁo e r;1)rc'a°‘f(3:rreg emBodlment of the present

15 invention, a bottom guide is provided in said body, one side of said bottom guide is
anchored in a sealed bore that is located beneath said bolt and aligned to it.

Furthermore, in accordance with another preferred embodiment of the present
invention, a check closure is provided inside énd concentric to said displaceable
column, said check piston is mounted on a sheath, said sheath is incorporated in

20  said valve closure. '

Furthermore, in accordance with another preferred embodiment of the present
invention, a portion of a bottom guide is inserted inside said sheath so that said
bottom guide guides said check closure when said guide piston slides inside said
column.

25 Furthermore, in accordance with another preferred embodiment of the present
invention, when fluid flows from said outlet to said inlet, said check closure slides
downwardly inside the column, pushing said valve closure so that to prevent the flow
of fluid through said passageway.

Furthermore, in accordance with another preferred embodiment of the present

30 invention, a check bearing is provided between said displaceable column and said

check closure.



bott om gui de gui des said check closure when said guide piston slides inside
said colum. 25 Furthernore, in accordance with another preferred

enbodi mrerwowk/0943e1 present i nvention, when fluid flows fr®@craeexoesst | et to
said inlet, said check closure slides downwardly inside the colum,"
pushing said valve closure so that to pyevent the flow of fluid through
sai d passageway. Furthernore, in accordance wth another preferred
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|IIuls£)tra¢leeran |sorretri c view of a control valve in accordance with a

referred enbodi ment aof the present invention, 20
P rIT-;thrt(?rermore, In accorcPance with another preferred embodiment of the present

invention, said speed controlling means is at least one orifice provided in the check

closure.

15
BRIEF DESCRIPTION OF THE FIGURES
Figure 1 illustrates an isometric view of a control valve in accordance
with a preferred embodiment of the present invention.
20
Figure 2a, b, c,d illustrates a side view, a back view, an upper view and a bottom
view, respectively, of the control valve shown in Figure 1.
Figure 3a, b illustrates a lateral cross sectional view of the control valve
25 shown in Figure 1, in an open position and a closed position,
respectively.
Figure4 a, b, ¢ illustrates lateral cross sectional views of an independent inner
check valve in accordance with another preferred embodiment
30 of the present invention, in an open position, a closed position

and a check closed position, respectively.



Figure 2 a, b, c, dillustrates a side view, a back view, an upper view and
a bottom view, respectively, of the control valve shown in Figure 1.
Figure 3 wodobd3kustrates a | ateral cross sectional view @CTihe/@ass r ol
valve 25 shown in Figure 1, in an open position and a cl osed position,
respectively. Figure 4 a, b, c illustrages lateral cross sectional views of
an i ndependent inner check valve in accordance with another preferred
enbodi mrent 30 of the present invention, in an open position, a closed
position__and a check closed position, respectively. WO 02/099321

PCT/ | L02PE0 A3BEDDIEBERIPED HETINYE iFI OA N DNVAENDIREES AND FI GURES The

uni que control valves of the present invention are designated to control
the 5 flow of fluids, whether liquids or gas. The control valves of the
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val ve 10 has wi. de i n bo 2 having a substantially gl obe pattern. Body
12 is p?fSVidﬁgdWﬁﬂt%%gﬁc'f mag% %@Ft's rpefatsd: adamatisally arhesuthesfloyopattars
(downstr eseach provided with a flange 18 adapted to connect control

valve 10 to a pipeline (not 15 shown in the figures). In order to secure
contllol val \Refeence ishwwinpade tee Figurarigdiustrating gv onskstelc widva dfer esnttS

cdge of VN 1 BEGHBt SR R uSRL R bR el TRarerpRRive R hOTFR
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port 16 while the streanlines are pt sem -strai to main

body 12 Rrevigegivdith anfinlghgert2tt {upstrean)sansan diphpatti 16 (downstream), each
provided with a flange 18 adapted to connect control valve 10 to a pipeline (not

15 shown in the figures). In order to secure control valve 10 to the pipeline, flange 18 is
provided with bores 19 through which screws that are screwed to a corresponding
flange in the edge of the pipeline, may be screwed. The fluid that flows through the'
pipeline, hence through the valve, is flowing from inlet port 14 to outlet port 16 while
the streamlines are kept semi-straight.

20 Attached to main body 12 is a middle flange 20 that acts as a separating
partition between the main body and a piston actuator chamber (shown in the cross
section illustrations in Figure 3). The outer pattern of middle flange 20 is in the shape
of a short cylinder that is attached on top of the globular main body. A cover 22
covers the actuator chamber. Middle flange 20 is firmly attached to main body 12 by

25 several bolts 24 that are positioned all around the connection line between both -
bodies and cover 22 is also bolted by several bolts 26 to middle flange 20. A top
guide cover 28 is screwed by screws 30 to cover 22. Cover 22 is provided with top -
stopping ribs 33 (better shown in Figure 3a) that stops the movements of inner parts
that will be discussed herein after from reaching cover 22. A central indicator plug 32

30 is provided on top of top guide cover 28 so that a position indicator my be installed
therein.



partition between the main body and a piston actuator chanber (shown in the
cross section illustrations in Figure 3). The outer pattern of mddle

fl ange 20woaziopw3ethe shape of a short cylinder that is attachec/®nass op of

t he gl obul ar main body. A cover 22 covers the actuator chanber. Mddle
flange 20 is firmy attached to main body 12 by 25 several bolts 24 that
are positioned all around the connection |ine between both bodies and
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02/ 099321 PCT/1L02/00433 7 Reference is now nade to Figure 2
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that wheg, gﬁ\eégmnafully open position, the flow renmains _
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ontrol hookup connections. An arrow 38 is drawn

on ¢ he. dutERuIR SarRit nooRIR or Eanueqing, Amaonshis freinuon the oulasbUsRcEhe
fC Lﬁ\t/YrSORQifoo%'QC@ §StHAR 16 FARAR RO alrb&iYrofind floly. Ust rating a back view of the
Reference is now made to Figure 2 b illustrating a back view of the control
valve shown in Figure 1. The interior of body 12, a passageway 40 of valve 10 may
be seen through outlet port 14 as well as a portion of a valve closure 42. Valve
closure 42 is a movable part that regulates the flow of fluid from a completely closed
20 passageway 40 to completely open passageway. The regulation of flow is according
to the position of valve closure 42 as will be comprehensively discussed herein after.
Control valve 10 is provided with legs 44, preferably two lateral legs that
support the valve. Each one of legs 44 may be an extension of flange 18.
Reference is now made to Figures 2 c and d illustrating an upper view and a
25  bottom view, respectively, of the control valve shown in Figure 1. The globular shape
of control valve 10 may be clearly seen in both Figures. The bottom of body 12 is
provided with a sealed drain port 46 that may be used for maintenance of the vaive
in order to drain the valve from liquids.
Reference is now made to Figure 3 a and b illustrating a lateral cross sectional
30  view of the control valve shown in Figure 1, in an open position and a closed
position, respectively. The streamlined profile of passageway 40 is clearly shown

and its advantages over other types of valves had been explained herein before.



val ve shown in Figure 1. The interior of body 12, a passageway 40 of valve
10 may be seen through outlet port 14 as well as a portion of a valve

cl osure 420 ovaPase1 cl osure 42 is a novabl e part that regulParaso2deessf| ow of
fluid froma conpletely closed 20 passageway 40 to conpletely open
passageway. The regulation of flowis agcording to the position of valve

closure 42 as will be conprehensively discussed herein after. Control
val ve 10Arr@wp49vnd1@éieWtfﬁé1ﬂbﬁ%re@ﬂon BF ﬁﬁﬁéqlﬁ#dbgh % swag oe?r%p} teo%
support the valve. Each one of legs 44 may be a nsi o]
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control valve 10 (Figure 3 b), when valve cl osure
upper p QWlWﬂQﬂIl%IYrF@SgaW of Reidval ve is fully open and liquid may flow
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val ve seal 106 prevent any |eakage of fluid fromt
column in the control valves of the present invention as W|II be discussed herein after
is the fact that the column is relatively wide (about 40-60 percent of the valve seat’s
diameter), providing the column guidance and stability. A concentric center bolt 110
is positioned inside stem 108. One side of center bolt 110 is attached to a cup 104 in
20  valve closure 42 and the other side passes through dish 112 and top diaphragm
washer 124. Cup 104 is an integrated part of valve closure 42 and is attached to it
by screw 120. The column drives valve closure 42 up and down between the open
and the closed position. The fact that the column has a wider stem relative to prior
art control valves provides the control valve of the present invention with stable
25 regulation of flow and pressure.
The movements of the column are actuated from the actuator control chamber.
The actuator control chamber is bounded by middle flange 20, cover 22 and stem
108. Middle flange 20 is provided with an inner extension that contiguous stem 108.
A center bearing 116, which is a linear bearing, provided with O-ring seals 117 is
30  positioned between the extension of middle flange 20 and stem 108 so that the stem
may slide on the flange when it moves between the open and the closed positions.

Center bearing 116 is attached to the flange's extension by screws 118.



upstreamto the downstream so that control valve 10 is sealingly bl ocking
inadrip tight manner any passage of fluid. Valve closure 42 is attached
to a col uwo zhed32i s shaped as a nushroom having 15 especipaitiyo2todss and
hol | ow stem 108 and a dish 112. The unique feature of the colum in the
control valves of the present inventiongas will be discussed herein after
Is the fact that the colum is rel atively vm'de (about 40-60 percent of the
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the closed position. The fact that the colum has a“w der ste |ve to
priors agelugwrs dish Vi aed ipatachied te Kedycarnop diaphiagm washére124. eeeun’ed by
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stem 108 so t I'an
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Body 12 is provided with a bore drilled in the upstream side of the valve. The
bore is provided with an inline self-flashing control filter 136. The effective surface of
dish 112 is greater than the effective surface of valve closure 42 so that even when
the pressure in the upstream is the same as the pressure in the upper chamber, the

20 net force of the column will posh it down towards closure.

When the valve is to be closed, the pressure in the upper chamber is raised
through outline hydraulic port 128. The pressure in the upper chamber causes
diaphragm 122 to be pushed downwardly while pushing dish 112 of the column.
Observing Figure 3b that illustrates a control valve of the present invention in a

25 closed position, it can be seen that the whole mushroom-like column is in a
downwardly position, while valve closure 42 seats on valve seat 100. Stem 108
slides on center bearing 116. In any position in between the two extreme positions
(open and close), control over the pressures may be performed through control ports
128, 130 and 132.

30 Center bolt 110 is attached on top of top diaphragm washer 124 to a top guide
138 by a nut 140. Top guide 138, which slides on top bearing 137, provides

additional stability to the column up and down movements. In the open position that



a different volune, depending on the position of the diaphragm hence, the
position of the colum. It is possible to maintain different pressures in
t he upperwarid/obdser | ower chanbers or to equalize the pres®ardLizoobsst h
chanbers. In order to be able to 10 control the pressures in the chanbers,
control ports are provided in the coverijpand in the separating partition
(mddle flange 20). Control ports 128 are drilled in cover 22 so thiilt 'Ejhga
ressurepi i td t13@! s &gy ; r i n
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check valve closes control valve 200 from passage of liquid upon a drastic change in
the flow regime, for example, if the liquid is suddenly flowing backwards. For that
matter, sealed bore 142 is opened and a bottom guide 202 is inserted and
positioned with one end in sealed bore 142. The other end of bottom guide 202 is

20  slidingly inserted in a sheath 206 that is threaded through a bore made in the center
of modified valve closure 204. Sheath 206 is positioned in the interior of stem 108
and is substantially concentric to the stem. Circumscribing modified valve closure
204 is a valve seal 106 and seal washer 107 that is similar to the valve seal and seal
washer that is provided in control valve 10.

25 The portion of sheath 206 that is in the interior of stem 208 is attached to a -
check cushioning piston 208 that is bounded by the interior stem’s sidewall. Check
cushioning piston 208 may slide inside stem 108 downwardly pushing down sheath
206 as well as modified valve closure 204. This situation may be seen in Figure 4 ¢
that illustrates the check piston in a closed position while the actuator is open; hence

30 diaphragm 122 and the mushroom shaped column are in an upward position. In this
situation, control valve 200 is closed to the passage of liquids from its outlet 16 to its

inlet 14 since modified valve closure 204 seats on valve seat 100 and seals



28. Top guide 138 is provided with bores 144 that all ow water to pass
through so that the guide may be easily inserted into top guide cover 28.

| nner topwstieppiag ribs 34 are provided so as to limt treTILR/@UING

di stance of the columm when the valve is 5 open. Top bearing 140 as wel| as
center bearing 116 are preferably nade 19f bronze. Body 12 is further
provided with a sealed bore 142 that is positioned substantially beneath
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Figures 3 a and b but a check valve may be insta in thi's position.” This
appl i cat Higphragrs rasiwaton peisione Bottom gidend02 fadititates enpheduratd hed esteady t er .
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closed position and a check closed position, respectively. The main
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seal washer that is provided in control valv he port sheat h
206 t hatwagherldhis provisiedowitivia eensiiit22® delled sabstadtially throagteits centri Ani ng
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seen in Figure 4 ¢ that illustrates the check piston in a closed position
whi | e t HYOXiEedwib ajchegk drdicaton seabdR4ithal stahjlires2thedndicates imits Hocattansinaped
col um atduit 2. WRBAFLERERiRTFightd 4 ' &heck indicator 218 indicates that check
piston 208 is in an upward position and in Figure 4 b and ¢, check indicator 218
indicates that the check piston is in a downward position, hence the valve is closed.
20 In order to distinguish between two closed positions, the closed check piston
and the closed column, an additional actuator position indicator 220 is provided.
Indicator 220 pass through cover 22 and is hooked to top diaphragm washer 124 by
hook 222. A side indicator plug 134 is also provided. When passageway 40 is closed
due to the fall of check piston 208, upon a drastic change in the flow regime, check
25  indicator 218 is in a downward position while indicator 220 remains in an upward
position (shown in Figure 4 c). When passageway 40 is closed due to a regular
closure of the column driven by the diaphragm actuator, both indicators, 218 and
220, are in a downward position (shown in Figure 4 b).
It should be clear that the description of the embodiments and attached
30 Figures set forth in this specification serves only for a better understanding of the

invention, without limiting its scope as covered by the following Claims.



situation, control valve 200 is closed to the passage of liquids fromits
outlet 16 to its inlet 14 since nodified valve closure 204 seats on val ve
seat 100 wod2mesks WO 02/ 099321 PCT/1L02/ 00433 11 passageeayLédo4dsut t he
closure of the control valve is not dependent of the diaphragm actuator
position. Bottom guide 202 facilitatesjan accurate and steady slidel of
check cl osure 204 upon check bearing 212 while piston 208 is guided by the
i nner wal | hi,Qring; Pl 2 j .ovi.ded wth
orifices 218{ tsﬁé)?macj?%% as?% s g'eéggkth%g%t Fgﬁogr !srp t@ iqdﬁ'c%ge 2?&?0({’@?/ tgg presept
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speed of _the chec iston.. Th all of tF iston is cushioned, as well as
its upvva?t?ﬁ\ﬂf3 (??% rt@pgﬁpgg\q]lweg&&}at P‘?@é’ﬁ%sgf b‘%@ﬁ‘(‘?r@ﬂl byngerfrliowingdvlaimsg speed
of the check piston may be used, such as using needle valves. 10 The col umm
shape is simlar to the shape of the colum in enbodi mrent 10 except of the
center bolt that is now shorter due to the positioning of the check piston
inside the stem Bolt 214 that pass through dish 112 and top di aphragm
washer 124 is provided with a conduit 216 drilled substantially through its
center. A check indicator 218 connected to the top of check piston 208
pass through conduit 15 216 and indicated the positioning of the check

pi ston. Check indicator 218 is provided with a check indicator seal 224
that stabilizes the indicator inits location in conduit 216. As can be
seen in Figure 4 a, check indicator 218 indicates that check piston 208 is
in an upward position and in Figure 4 b and ¢, check indicator 218 ’

i ndi cates that the check piston is in a downward position, hence the val ve
is closed. 20 In order to distinguish between two cl osed positions, the

cl osed check piston and the closed colum, an additional actuator position
i ndi cator 220 is provided. Indicator 220 pass through cover 22 and is
hooked to top di aphragm washer 124 by hook 222. A side indicator plug 134
is also provided. Wen passageway 40 is closed due to the fall of check

pi ston 208, upon a drastic change in the flow reginme, check 25 indicator
218 is in a dowward position while indicator 220 remains in an upward



position (shown in Figure 4 c). Wien passageway 40 is closed due to a
regular closure of the colum driven by the di aphragm actuator, both

i ndi cat orwp 02a®3and 220, are in a downward position (shoRaTithoZAiogisre 4 b).
It should be clear that the description of the enbodinments and attached 30
Figures set forth in this specification serves only for a better

under standi ng of the invention, without limting its scope as covered by
the fol | g Ag flqi ms. WO 02/ 099321 PCT/1L02/00433 12 It should also be
clear that a person in the art, after reading the present specification
coul d make adj ustnents or amendments to the attached Figures and above
described e overed by the follow ng d ai ns.
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flow of fluids Cgﬁﬁ@' Vivd BoRpabinghe val ve said control valve conprising: 5
a body having an inlet, an outlé&t and a passageway through whi ch-the fluid

passes frorg gg Hal| ggﬁb rovided wth
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an actuator, spadsexfromtsaid puet toismicddutlétn a chanber that is connected to
said body; 10 a valve closure attached to said displaceable colum; wherein

sai d displ a:d@la&:eabllmmluqu&obﬂbwewnhaarWﬁfenﬁﬁt 8R¢ t @shdRARid beR, s'al@j whi ch
said inlet is flu glely communi cating with said outlet; and a nost
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passage of fl 15 whereby said displaceable
colum is rel aﬁ %ghéfr\%‘éﬁﬁwa@? ?‘hﬁ%%(glt%% h\b%d dhd the internal bolt provi de

st eafj ness And L glokaRl Litdoheddioldiy Hlspfaceggpcceolgrfnnsal d control valve.

wherein said displaceable column moves between a most retracted position, in
which said inlet is fluidically communicating with said outlet: and a most
pulled out position, in which said valve closure sealingly blocks the passage

of fluid through said control valve,

15 whereby said displaceable column is relatively wide so that the column and' the
internal bolt provide steadiness and reliability to the performance of said

control valve.

2. The control valve according to Claim 1, wherein a circular valve seat
20 circumscribing said passageway is screwed to said body, said circular valve
seat is adapted to receive and support said valve closure, and wherein the

width of said column is about 0.4 to 0.6 of the diameter of said valve seat.

3. The control valve according to Claim 1, wherein said actuator is controlled
25 using hydraulic means in which said displaceable column is moving by

changing pressure in said chamber.

4. The control valve according to Claim 1, wherein said chamber is divided into

two sections by a diaphragm, said diaphragm is connected to said

30 displaceable column.



2. The control valve according to Claim1, wherein a circular val ve seat

20 circunscribing said passageway is screwed to said body, said circul ar

val ve sewD mwo9sadapted to receive and support said val ve @Coguezo4isnd
wherein the wdth of said colum is about 0.4 to 0.6 of the dianeter of
said valve seat. 3. The control valve agcording to Claim1l, wherein said
actuator is controlled 25 using hydraulic neans in which said displaceable
col um is rpIHGcdMrol VARRGAS BIaRhES T Chailn s SRhSref 89— dis Iéc abe é‘d?u']'bﬁ%

val ve according to Caim1, wherein sald chanber 1s di WP e%l rnto two
sections by a @reyidedyith adish, theapitagfsaisl dishnegteatet tharaihe wigkh of said

di spl aceabl e ¢ . 02/09932 CT/.1L02/Q0433 14 5. The caontrol| val ve
as claimed in @}Sﬁﬁﬁeﬁép%‘i'f‘m"na%"éwge&?'e513548@8 éa%l'%ﬁﬂnpg‘:teértB\ﬁa&Le' ith a
di sh, the wi dt bn@fsesaied sl ahop diaphejiwddmep the width of said

di spl aceabl e col um and wherein said diaphragmis connected to said dish
and secured by a top di aphragm washer. 5 6. The control valve according to
Claim 1, wherein when said displaceable colum is retracted, said bolt is
accommpdat &d Tihe gonlspl walveracasadingt op Claiovdr, wiserairs wdwrh saithidispdacesdis ed t o

gui de sai d bol war dl y. s hat. ,sai,d. displaceable.colym is kept steady
while retracte (.)M%U] P r%‘ﬁ%cq%‘%’nf'?'gl b?)gl'%écﬁg'@&#agﬁgt'ﬁ EUL{%? rﬁog?r'vxgﬂég dPR a
bearing is progboeds Dehvawnthsdidabaptedavdgsiak tai®BoROYShardf sdBaCeal! ol
val ve according to Claim9, wherein said bearing is nade of ° 15 bronze. 9.

The control vafiselageablegsalgmnds kenl steady whde éetriactatid chamber is | ocated in
an extension of said body that is a cylindrical nmddle flange, said
cylifdrical niddle flange is secured to said body by screws.

7. The control valve according to Claim 8, wherein a bearing is provided

between said bolt and said top cover.

8. The control valve according to Claim 9, wherein said bearing is made of

15 bronze.

9. The control valve according to Claim 1, wherein said chamber is located in an
extension of said body that is a cylindrical middle flange, said cylindrical

middle flange is secured to said body by screws.

20
10. The control valve according to Claim 11, wherein a portion of said
cylindrical middle flange is adjacent to said column.
11. The control valve according to Claim 10, wherein a bearing is provided
25 between the portion of said middle flange and displaceable column so that

the column may slide freely on the flange.

12. The control valve according to Claim 11, wherein said bearing is a linear

bearing.



20 10. The control valve according to Caim1ll, wherein a portion of said
cylindrical mddle flange is adjacent to said colum. 11. The control valve
accor di ngwba2@bs2em 10, wherein a bearing is provided 25 petieenoulse
portion of said mddle flange and di spl aceabl e colum so that the colum
may slide freely on the flange. 12. Thgqscontrol valve according to Claim
11, wherein said bearing is a |inear bearing. 30 WO 02/ 099321
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said bearing is ma bronze ont val ve accor

1, wherein sai ®reizerber is provided 5 with at |east one port. 15. The
control val ve according to Caim 14, wherein a valve position indicator 1is
provi ded in one of said at |east one port, said valve position indicator is

connected tQ idc portjon of said height indicator i s positioned
10 outsi de Hnel oRORIP! VAlYS @ocay IngriR Glajft 1 oWhels 0 saidt chambey is oravidedn 1,

wherej n a bottqnhgﬂqéggﬂdﬁequylded in said body, one side of said bot t om
guide is anchored in a sealed bore that is |located beneath said bolt and
aligned to it. 15 17. The control valve according to Claim1l1, wherein a
check closure is provided inside and concentric to said displaceable

col um, sai1d. checkomptraltvaivé according ©dClaimal 4 helesrbin & ajatles Pesition iifdicator
incorporated in said valve cl sure 20 18. The control valve accordi.ng to
Claim 17, wher i ProYidss: ini Qe 6f saidnal least oripel. s3id walue tesitiansindicaseri is

sheath so that csqhétib@td ?'Qlcg‘ébﬁﬁ'mg”é ticHRbf saﬁpﬁgﬁh‘fln?&&ét%rw@%%sﬁ%'ngdgu' de

pi ston slides inside said colum
10 outside the control valve.

16. The control valve according to Claim 1, wherein a bottom guide is provided
in said body, one side of said bottom guide is anchored in a sealed bore
that is located beneath said bolt and aligned to it.

15
17. The control valve according to Claim 1, wherein a check closure is provided
inside and concentric to said displaceable column, said check piston is

mounted on a sheath, said sheath is incorporated in said valve closure.

20 18. The control valve according to Claim 17, wherein a portion of a bottom
guide is inserted inside said sheath so that said bottom guide guides said

check closure when said guide piston slides inside said column.

19. The control valve according to Claim 18, wherein when fluid flows from said
25 outlet to said inlet, said check closure slides downwardly inside the column,
pushing said valve closure so that to prevent the flow of fluid through said

passageway.

20. The control valve according to Claim 19, wherein a check bearing is

30 provided between said displaceable column and said check closure.



19. The control valve according to Caim 18, wherein when fluid flows from
said 25 outlet to said inlet, said check closure slides dowwardly inside
t he col unwp o2pesshi ng sai d val ve closure so that to preventcrheoXdoass of
fluid through said passageway. 20. The control valve according to Claim
19, wherein a check bearing is 30 provikded between said di spl aceabl e
colum and said check closure. WD 02/099321 PCT/1L02/00433 16 21. The
control valve according to C aim 20, wherein said check closure is
provided with a position indicator. 5 22. The control val ve accordi ng to
Claim21 er t | ed
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top cover, sai @rpaded with a positient mdidatoisecured to said conduit by an

i ndi cator seal. 10 23. The control valve according to Caim22, wherein
said check closure is prOvi ded with a speed controlling nmeans, said speed

controllin ns is ted to cushion and control travel speed of said
check cl os miﬂﬁl H’BF gﬁ?r%?C%‘éﬂpgetoa@@jm?ﬂgV\trl?f@ﬂaii@iﬂzgosmmrl@dlﬂat@al d

speed control | bags tﬁ%dﬁ‘ﬁ%s cbﬁdﬁﬁ driiRst rfrk%l@rt’) it HAdPS \@rg'ﬁ?ﬁé l%)gg%p]eck

closure. 25. A control “valve substantially as describe n
speci fi cati on #dicatacpotpdeyitirgughgaictop @fver, said position indicator is secured

to said conduit by an indicator seal.

10 23. The control valve according to Claim 22, wherein said check closure is
provided with a speed controlling means, said speed controlling means is

adapted to cushion and control travel speed of said check closure.

24. The control valve according to Claim 23, wherein said speed controlling

15 means is at least one orifice provided in the check closure.

25. A control valve substantially as described in the above specification and

accompanying Figures.

20



