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by a Helium gas leak detector having a sensitivity of at least 1 x 10 9
sccm He ('standard cubic centimeters per The present invention relates to
controlling the flow  minute of Helium') when the force is provided. of
fluids such as gases.                             The valve mechanism
typically comprises an arma- It is known to control flow in a fluid path
with a flow  5  ture assembly and a solenoid configured to cause the
control system having a positive shut-off valve located  armature to move.
Thus, the process fluid path may in- downstream of a modulator, acontroller
controls both the  dude a seat with which a portion of the armature assem-
valve and the modulator to provide the fluid path with  bly movably mates.
Preferably, the positive shut-off both modulation and positive shut-off
control. Fig. 1  mechanism causesthe portion of the armature assembly shows
such a system.                          10 to undergo elastic deformation
when the force is provid- It is also known to provide a flow system which
pro-  ed to the valve mechanism. duces a gas flow having sharp leading and
trailing edges  The process fluid path is normally defined by a metal by
providing extra valves, tubes and pumps to the flow  construction, and
portions of the path of fluid flow con- control system described above.
tacted by the process fluid path all metal. The apparatus An example of a
modulator as described above is a  15 may include an oil path, a first
portion of which is contig- proportional control valve available from MKS
Instru-  uous to a first process fluid portion of the process fluid ments,
Inc. (Andover, Massachusetts U.S.A.) under the  path, the oil path
providing a preload force via a dia- trade designation "248 Valve'. In this
valve, an armature  phragm to a valve process fluid portion, the valve
mech- assembly is suspended and centered in the valve body  anism being
positioned at the valve process fluid portion by a top spring and a bottom
spring. The bottom spring  20 of the path, and the valve mechanism being
capable of is dual purpose and provides both centering and closing
overcoming the preload force. Preferably the first oil por- force; the top
spring only provides centering force. Lo-    tion is separated from the
first process fluid portion by a cated in such a fashion, the armature may
be lifted in a  linear spring. Further, the apparatus may include a sec-
very precise way by a solenoid coil, thereby controlling  ond oil portion
and a second process fluid portion, the flow. In operation of this valve,
gas enters the valve and  25 second oil portion being contiguous to the
second proc- flows. into the valve seat chamber. As this armature is
essfluid portion wherein the second process fluid portion lifted by the
solenoid, flow commences through an orifice  is separated from the second
oil portion by a diaphragm assembly, through a sidedrilled passage and out
of the  and the linear spring includes a bellows. valve. The valve seat
contains a elastomeric plug which  An embodiment of the invention will now
be de- bears on the orifice; however, due to the low seating  30 scribed by
way of example and with reference to the ac- pressure and the permeation
rate of gases through the  companying drawings wherein: elastomeric
material, a positive shut-off is not possible. Reference is also directed
to DE-A-1 906 625 which  Fig. 1, labelled prior art, is a diagrammatic
represen- discloses a closure mechanism for control valves which  tation of
a known flow control system; provides short closing times. The present
invention is di- 85 rected at flow control apparatus broadly of this type,
and  Fig. 2 is a diagrammatic representation of a flow con- particularly
but not exclusively for process gas, compris-  trol system according to the
invention; ing means defining a process flow path having an inlet and an
outlet; a valve for controlling the flow of process  Fig. 3 is a side view
of a modulating positive shut-off fluid along the path between the inlet
and the outlet and  40  mechanism of the Fig. 2 system; Y+:   operable
between open and closed positions; a first ac- tuating mechanism for
operating the valve to control flow  Fig. 4 is a view along the line 4-4 of
the Fig. 3 mod- of process fluid along said path; and a second actuating
ulating positive shut-off mechanism; mechanism operable in an 'on' mode to
positively shut off the valve independently of the first actuating mecha-
45  Fig. 5 Is a view along the line 5-5 of the Fig. 4 mod- nism so that
process fluid flow is prevented, and in an  ulating positive shut-off
mechanism; 'off" mode in which first actuating mechanism is operable to
control the rate of flow of process fluid independently  Fig. 6 is a view
along the line 6-6 of the Fig. 4 mod- of the second actuating mechanism.
According to the in-  ulating positive shut-off mechanism; and vention, the
second actuating mechanism includes a pis- 50 ton coupled to the valve; a
spring applying a spring force  Fig. 7 is a view along the line 7-7 of the
Fig. 4 mod- to the piston, and means for applying pressure to the pis-
ulating positive shut-off mechanism. ton against the force of the spring
when the mechanism operates in its 'off' mode, the mechanism being adapted
Referring to Fig. 2, fluid, e.g., gas, in fluid path 20 is 



in its 'on' mode to remove said pressure and allow the 55 controlled by
modulating positive shut-off mechanism spring to positively shut off the
valve.          22. Mechanism 22 is connected to flow controller 24 via
Apparatus of the invention may be configured to stop  electric signal line
23, which is connected to valve mech- process gas flow to the extent that
it may not be detected  anism 27, and pneumatic signal line 25, which is
con- 2    3                 EP O 382 406 B1                  4 nected to
positive shut-off mechanism 29.          the process fluid path are metal
to metal seals. The hy- Referring to Figs. 2 through 7, fluid is input to
mod-  draulic path, which is vacuum filled with oil, e.g., DC 704 ulating
positive shut-off mechanism 22 via inlet channel  oil, includes oil side
bellows chamber 44, base oil chan- 26, defined by lower body 28, and output
from mecha-  nel 58, lower body oil channel 54, aperture 55, oil side nism
22 via outlet channel 30, defined by lower body 28.  5  diaphragm chamber
50, coil housing oil channel 57 and Fluid flows from inlet channel 26 to
bellows chamber 32  upper oil channel 75. The air path includes air channel
and fluid flows into outlet channel 30 from diaphragm  74 and air chamber
76. chamber 34, which are also defined by base 36 and coil  Referring to
Fig. 2, modulating positive shut-off housing assembly 38, respectively.
mechanism 22 controls fluid in fluid path 20 by either Bellows 40 divides
bellows chamber 32 into fluid  10 modulating fluidflow in path 20 or by
completely stopping side bellows chamber 42 and oil side bellows chamber
fluid flow in path 20, i.e., stopping flow to the maximum 44. Diaphragm 46
divides diaphragm chamber 34 into  sensitivity of a commercial Helium
leakdetector(1 x io fluid side diaphragm chamber 48 and oil side diaphragm
scem He), by providing positive shut-off with mechanism chamber 50. Lower
body 28 also defines fluid channel  22. 52 which connects fluid side
bellows chamber 32 to fluid  15  More specifically, referring to Figs. 3
through 5, proc- side diaphragm chamber 48. Lower body oil channel 54  ess
gas enters the fluid path of mechanism 22, entering connects base oil
channel 58, defined by base 36, to oil    through inlet channel 26 to fluid
side bellows chamber side diaphragm chamber 50 via aperture 55 in coil
hous-  42, and then flowing upwards through fluid channel 52 ing 56. Oil
side diaphragm chamber 50 is also connected  to fluid side diaphragm
chamber 48. When ball 71 is lifted to coil housing oil channel 57. Base oil
channel 58 is also  20 by actuating transformer coil 69 via an electric
signal connected to oil side bellows chamber 54 and defines  from
controller 24, flow commences out outlet channel threads into which
threaded displacement piston 59 is  52 and thus through the fluid portion.
Coil housing as- threaded.                                          sembly
38 functions as valve mechanism 27 which con- Coil housing assembly 38,
which includes coil hous-    trots and modulates fluid flow through the
fluid path. ing 56, defines armature channel 60 in which sleeve 62, 25  The
hydraulic path provides a pressure transferfea- armature guide 64 and
armature weldment 66 of arma-  ture. Oil is essentially incompressible, so
gas pressure turn assembly 68 fit Coil housing assembly 38 also in-  which
appears in fluid side bellows chamber 42 is carried cludes transformer coil
69, e.g., a frictionless solenoid,  up to oil side diaphragm chamber 50,
thus neutralizing and is connected to electric signal line 23 which extends
forces across diaphragm 46. Threaded displacer piston through aperture 67.
Armature assembly 68 also in- 30 59 is connected to the hydraulic path and
controls the cludes diaphragm 46 having ball retainer 70, which is  preload
of bellows 40. passed through diaphragm 46 and attached to armature
Bellows 40 functions as a linear spring. The force of weldment 66, and ball
71, which is held in place by ball    ball 71 in its seat is adjusted by
preloading bellows 40 retainer 70. In a closed position, ball 71 mates with
the  with the piston displacer. This preload is a few ounces inlet of
outlet channel 30, which serves as a seat for ball 36 (or grams), which is
of insufficient force to cause positive 71.
shut-off and which may be overcome by coil 69. Thus, Referring to Figs. 4
and 7, coil housing assembly 38  coil 69 may lift ball 71 to control and
modulate flow over is contiguous with upper alignment block 72 which in-
the preload pressure. During modulation, air pressure is cludes air channel
74 which connects air hose 25 to air  maintained within the air path so
that rod 79, which is chamber 76. Air chamber 76 is defined by upper align-
40 attached to piston 78, does not contact armature assem- ment block 72
and piston 78 which is slideably mounted  bly 68. within upper alignment
block 72. Rod 79 is attached to  Positive shut-off to 1 x 1 09 sccm He is
provided by piston 78 and extends down through armature guide 64  removing
air from the air path thereby allowing springs to be in close proximity to
armature assembly 68. Four  80 to force piston 78 and rod 79 downward. Rod
79 con- springs 80 (two of which are shown), each having a com- 45 tacts
the top of armature assembly 68 and forces it down- pressed strength of 7
pounds (3.2 kg), are compressedly  ward. The force of springs 80 is large
enough to over- 



located between piston 78 and cap 82. Upper alignment  come the control of
transformer coil 69, as well as the block 72 also defines upper oil channel
75 which is con-  preload of the mechanism. As armature assembly 68 is
nectedtocoil housingoil channel57. Threaded displacer  forced downward,
ball 71 contacts its seat and elastic 81 extends through cap 82 to contact
rod 79.   50 deformation takes place, thus forming a positive seal. O-rings
84, 86 seal air chamber 76 and coil housing  Applying air pressure (about
50 to 75 psi (3.4 to 5.1 oil channel 57. O-rings 88, 90, 92 seal oil within
the oil    atm)) to the air path causes piston 78 and rod 79 to re-
portions of mechanism 22.                         tract, thereby allowing
armature assembly 68 to resume Mechanism 22 includes three paths, a process
fluid  control. Threaded displacer 81 controls how far rod 79 path, a
hydraulic (or oil) path and an air path. The proc- 55 and piston 78
retract. The combination of springs 80, pis- ess fluid path includes inlet
channel 26, fluid side bellows  ton 78, rod 79 and the air zone provides
positive shut-off chamber 42, fluid channel 52, fluid side diaphragm
mechanism 29. chamber 48 and outlet channel 30. All of the junctions in
Thus, the present invention advantageously pro- 3    5                 EP 0
382 406 B1                 6 vides afluidflowcontrol mechanism in which the
process  5. Apparatus according to any preceding Claim fluid sees only
metal, control and positive shut-off occur  wherein the first actuating
mechanism (22) includes in the same mechanism andatthe same point, the
mech-  an electromagnetic system (64, 69). anism operates at the same speed
as a frictionless so- lenoid, and the mechanism produces sharp fluid flow
5  6. Apparatus according to Claim 5 wherein the electro- profiles (thus
obviating the need for purging and     magnetical system includes a
solenoid coil (69) back-flushing the system).
electromagnetically coupled to the valve (27). 7. Apparatus according to
Claim 6 wherein the electro- Claims
10     magnetic system includes a magnetically conduc- tive member (64),
the valve (27) comprising a pair 1. Apparatus for controlling the flow of a
process fluid,  of sealing elements (71) one of which is coupled to
comprising means defining a process flow path (20)  the magnetically
conductive member (64) whereby having an inlet (26) and an outlet (30); a
valve (27)  current conducted in the coil (69) generates flux in
forcontrolling the flowof process fluid along the path  15    the member
(64) to move the member and operate between the inlet and the outlet and
operable     the valve (27). between open and closed positions; a first
actuating mechanism (22) for operating the valve to control  8. Apparatus
according to Claim 7 wherein the second flow of process fluid along said
path; and a second  actuating mechanism (29) is adapted to cause said
actuating mechanism (29) operable in an font mode  20  one sealing element
(71) to undergo elastic defor- to positively shut off the valve
independently of the  mation when the valve (27) is closed. first actuating
mechanism so that process fluid flow is prevented, and in an uoff" mode in
which first actu-  9. Apparatus according to any preceding Claim includ-
ating mechanism (22) is operable to control the rate  ing means (40, 46,80)
for providing a preload force of flow of process fluid independently of the
second  25    to the valve (27). actuating mechanism, CHARACTERISED IN THAT
the second actuating     10. Apparatus according to Claim 9 wherein said
means mechanism (29) includes a piston (78) coupled to  define an oil path
(44, 50, 54, 55, 57, 58, 75), a first the valve; a spring (80) applying a
spring force to the  portion (44) of which oil path is contiguous to a por-
piston, and means for applying pressure to the pis- 30    tion (42) of the
process fluid path so that fluid in the ton (78) against the force of the
spring (80) when the  process path provides a preload force to the valve
mechanism operates in its 'offm mode, the mecha-  (27). nism (29) being
adapted in its "on" mode to remove said pressure and allowthe spring (80)
to positively  11. Apparatus according to Claim 10 wherein said shut off
the valve (27).                   35     means further includes a spring
member (40). 2. Apparatus according to Claim 1, wherein the valve  12.
Apparatus in according to Claim 11 wherein the (27) comprises two sealing
elements (71) positioned  spring member (40) is a bellows. between the
inlet (26) and the outlet (30), the first actuating mechanism being
operable to move one  40 13. Apparatus according to any preceding Claim 



element (71) with respect to the other to control the  wherein the second
actuating mechanism (29) rate of flow along said path when the second actu-
includes a pneumatic system (76, 78, 79) operable ating mechanism (29) is
in its 'off' mode, and    in the "ono mode to apply a high resilient
closing wherein the second actuating mechanism (29) is    force to the
valve (27). operable to force the sealing elements together to  45 shut off
fluid flow in its "one mode.          14. Apparatus according to any
preceding Claim includ- ing a controller (24) for controlling the first and
sec- 3. Apparatus according to Claim 2 wherein the sealing  ond actuating
mechanisms. elements comprise a material selected from none- lastomeric
materials; stainless steel; and other 50 15. Apparatus according to any
preceding Claim metallic materials.                               wherein
the flow path is for a process gas. 4. Apparatus according to any preceding
Claim wherein the first actuating mechanism (22) is oper-  Patentanspriche
able to close the valve (27) with a force substantially  55 less than the
closing force of the second actuating  1. Vorrichtung zum Regeln des
Flusses einer Pro- mechanism (29) in its Nonn mode.
zel3-FlOssigkeit, umfassend Mittel, die ainen Pro- zel3-Durch-flul3weg (20)
definieren, der einen EinlaB    5                EP 0 382 406 B1
6 vides afluidflowcontrol mechanism in which the process  5. Apparatus
according to any preceding Claim' fluid sees only metal, control and
positive shut-off occur  wherein the first actuating mechanism (22)
includes in the same mechanism andatthe same point, the mech-  an
electromagnetic system (64, 69). anism operates at the same speed as a
frictionless so- lenoid, and the mechanism produces sharp fluid flow  5  6.
Apparatus according to Claim 5 wherein the electro- profiles (thus
obviating the need for purging and    magnetical system includes a solenoid
coil (69) >   back-flushing the system).
electromagnetically coupled to the valve (27). 7. Apparatus according to
Claim 6 wherein the electro- Claims
10     magnetic system includes a magnetically conduc- tive member (64),
the valve (27) comprising a pair 1. Apparatus for controlling the flow of a
process fluid,  of sealing elements (71) one of which is coupled to
comprising means defining a process flow path (20)  the magnetically
conductive member (64) whereby having an inlet (26) and an outlet (30); a
valve (27)  current conducted in the coil (69) generates flux in for
controlling the flowof processfluid alongthe path  15    the member (64) to
move the member and operate between the inlet and the outlet and operable
the valve (27). between open and closed positions; a first actuating
mechanism (22) for operating the valve to control  8. Apparatus according
to Claim 7 wherein the second flow of process fluid along said path; and a
second  actuating mechanism (29) is adapted to cause said actuating
mechanism (29) operable in an gong mode  20  one sealing element (71) to
undergo elastic defor- to positively shut off the valve independently of
the  mation when the valve (27) is closed. first actuating mechanism so
that process fluid flow is prevented, and in an "off mode in which first
actu-  9. Apparatus according to any preceding Claim includ- ating
mechanism (22) is operable to control the rate  ing means (40, 46, 80) for
providing a preload force of flow of process fluid independently of the
second  25    to the valve (27). actuating mechanism, CHARACTERISED IN THAT
the second actuating    1. ApparatusaccordingtoClaim9whereinsaidmeans
mechanism (29) includes a piston (78) coupled to  define an oil path (44,
50, 54, 55, 57, 58, 75), a first the valve; a spring (80) applying a spring
force to the  portion (44) of which oil path is contiguous to a por-
piston, and means for applying pressure to the pis- 30    tion (42) of the
process fluid path so that fluid in the ton (78) against the force of the
spring (80) when the  process path provides a preload force to the valve
mechanism operates in is "off" mode, the mecha-   (27). nism (29) being
adapted in its 'on" mode to remove said pressure and allow the spring (80)
to positively  11. Apparatus according to Claim 10 wherein said shut off
the valve (27).                   35     means further includes a spring
member (40). 



2. Apparatus according to Claim 1, wherein the valve  12. Apparatus in
according to Claim 11 wherein the (27) comprisestwosealing elements (71)
positioned  spring member (40) is a bellows. between the inlet (26) and the
outlet (30), the first actuating mechanism being operable to move one  40
13. Apparatus according to any preceding Claim element (71) with respect to
the other to control the  wherein the second actuating mechanism (29) rate
of flow along said path when the second actu-  includes a pneumatic system
(76, 78, 79) operable ating mechanism (29) is in its dofft mode, and   in
the gong mode to apply a high resilient closing wherein the second
actuating mechanism (29) is    force to the valve (27). operable to force
the sealing elements together to  45 shut off fluid flow in its 'on' mode.
14. Apparatus according to any preceding Claim includ- ing a controller
(24) for controlling the first and sec- 3. Apparatus according to Claim 2
wherein the sealing  ond actuating mechanisms. elements comprise a material
selected from none- lastomeric materials; stainless steel; and other 50 16.
Apparatus according to any preceding Claim metallic materials.
wherein the flow path is for a process gas. 4. Apparatus according to any
preceding Claim wherein the first actuating mechanism (22) is oper-
PatentansprOche able to close the valve (27) with a force substantially  5s
less than the closing force of the second actuating  1. Vorrichtung zum
Regeln des Flusses einer Pro- mechanism (29) in its 'on' mode.
zeB-Flassigkeit, umfassend Mittel, die einen Pro- zeB-Durch-fluBweg (20)
definieren, der einen EinlaB    7                 EP 0 382 406 B1
8 (26) und einen AuslaB (30) aufweist; ein Ventil (27)  (64, 69)
einschliel3t. zum Regein des Prozel3-FlOssigkeit-Flusses ent-
langdesWegeszwischendem Enlal unddemAus-       6. Vorrichtung nach Anspruch
5, dadurch gekenn- laB und betriebsfahig zwischsn offenen und
zeichnet, daBl das elektromagnetische System eine geschlossenen Stellungen;
ein erstes Betitigungs-  5  Zylinderspule (69) einschlieBt, die
elektromagne- organ (22) zurn Bedienen des Ventils, um den Pro-  tisch an
das Ventil (27) gekoppelt ist. zeB-FlOssigkeits-FluB entlang des Weges zu
regeln; und ein zweites Betitigungsorgan (29) betrinbsfAhig  7. Vorrichtung
nach Anspruch 6, dadurch gekenn- in einer 'ein'-Betriebsart, um das Ventil
unabhangig  zeichnet, daB das elektromagnetische System ein vom ersten
Betatigungsorgan absolut abzustellsn,  10  magnetisch leitendes Glied (64)
einschlieBt, das so daB ein ProzeB-Flflssigkeits-FluB unterbunden   Ventil
(27) ein Paar Dichtungselemente (71) umfaBt, wird, und in einer
aus'-Betriebsart, In der das erste  von denen eines mit dem magnetisch
leitenden Betatigungsorgan  (22) betriebsfahig  ist, die     Glied (64)
gekoppelt ist, wodurch Strom, den die Geschwindigksit des
ProzeB-FlOssigkeit-Flusses     Spule (69) fflhrt, FluB in dem Glied (64)
erzeugt, urn unabhangig vom zweiten Betatigungsorganes zu  15   das Glied
zu bewegen und das Ventil (27) zu beta- regein,
tigen. DADURCH GEKENNZEICHNET, daBl das zweite BetAtigungsorgan (29) einen
Kolben (78) ein-  8  Vorrichtung nach Anspruch 7, dadurch gekenn- schlieBt,
der an das Ventil gakoppeft ist; eine Feder  zeichnet, daB das zweite
Betatigungeorgan (29) so (80), die eine Federkraft auf den Kolben ausObt,
und  20  angepasst ist, daB es bewirkt, daBl das eine Abdich- Mitteln, um
Druck auf den Kolben (78) gegen die    tungs-Element (71) eine elastische
Deformation Kraft der Feder (80) auszufben, wenn das Organ in  erfahrt,
wenn die Ventil (27) geschlossen ist. seiner "aus-Betriebsart arbeitet, und
daB das Organ (29) in seiner sein'-Betrisbsart daran ange-  9. Vorrichtung
nach jedem vorhergehenden Anspruch, paBt ist, den Druck wegzunehmen und as
der Feder 25  dadurch gekennzeichnet, daB sie Mittel (40, 46,80) (80) zu
erlauben, das Ventil (27) absolut abzustel-  einschlieBt, um dem Ventil
(27) eine Vorspannkraft len.
bereitzustellen. 2. Vorrichtung nach Anspruch 1, dadurch gekenn-    10.
*rrichtung nach Anspruch 9, dadurch gekenn- zeichnet, daB das Ventil (27)
zwei Abdichtungs-Ele- 30  zeichnet, daB diese Mittel einen 61-Weg
(44,50,54, mente (71) umfasst, die zwischen dem EinlaB (26)   55, 57, 58,
75) definieren, einen ersten Abschnitt 



und dem AuslaB (30) angeordnet sind, das erste     (44), auf dem der o1-Weg
an einen Abschnitt (42) Betatigungsorgan betriebsfahig ist, um sin Element
des ProzeB-FlOssigkeits-Weges angrenzt, so daB (71) in Bezug auf das andere
zu bewegen, um die    Flfessigksit in dem ProzeB-Weg dem Ventil (27) eine
FlieBgeschwindigkeit entlang des Weges zu regeln, 35  Vorspannkraft
bereltstelit. wenn das zweite Betatigungsorgan (29) in seiner
uaus'-Betriebsart ist, und daB dos zweite Betati-  11. Vorrichtung nach
Anspruch 10, dadurch gakenn- gungsorgan (29) betriebsfahig ist, die Abdich-
zeichnet, daB diese Mittet ferner ein Feder-Glied tungs-Elemente
zusammenzudrficken, um  den         (40) einschlieBen. FlfissigkeitsfluB in
seiner *ein-Betriebsart abzustel- 40 ,>      len.
12. Vorrichtung in nach Anspruch 11, dadurch gskenn- zeichnet, daB das
Feder-Glied (40) sin Balgen ist. 3. Vorrichtung nach Anspruch 2, dadurch
gekenn- zeichnet, daB die Abdichtungs-Elemente ein Mate-  13. Vorrichtung
nach jedem vorhergehenden Anspruch, rial umfassen, das aus
nichtelastorneren Materia- 45  dadurch gakennzeichnet, daB das zweite
Betati- lien, rosffreiem Stahl, und anderen metallischen   gungsorgan (29)
ein Druckluft-System (76, 78, 79) Materialien ausgewAhit wird.
einschlieBt, das in der "aus'-Betriebsart betriebsfi- hig ist, um eine
hochfedemde SchlieBkraft aut das 4. Vorrichtung nach jedem vorhergehenden
Anspruch,     Ventil (27) anzuwenden. dadurch gakennzsichnst, daB das erste
Betati- 50 gungsorgan (22) betfiebefihig ist, das Ventil (27) mit    14.
Vorrichtung nach jedern vorhergehenden Anspruch, einer wesentlich
geringeren Kraft zu schlieBen, ale  dadurch gekennzeichnet, daB sie eine
Regeleinrich- die SchlieBkraft des zweiten Betatigungsorgans     tung (24)
einschlieBt, um das erste und zweite Beta- (29) in seiner
mausm-Betriebsart.                 tigungsorgan zu steuem. 55 5.
Vorrichtung nach jedemvorhergehenden Anspruch,  16. Yorrichtung nach jedem
vorhergehenden Anspruch, dadurch gekennzeichnet, daBl das erste Betiti-
dadurch gekennzsichnet, daB der Flu3-Weg fOr ein gungsorgan (22) ein
elektromagnetisches System     ProzeB-Gas ist.    9                EP 0 382
406 B1                 10 Revendloatlons
1, 2, 3, et 4 caracterise en ce quo le premier meca- nisme de commande (22)
comprend un systeme 1. Appareil pour le controle de l'ecoulement d'un
fluide  electromagn6tique (64,69). de traftement, comprsnant des moyens de
traite- ment d6finissant une vole d'6coulement (20) ayant  5  6. Appareil
selon la revendication 5, caracterise en ce une entree (26) et une sortie
(30); une soupape (27)  que le systeme 6lectromagnetique comprend un pour
controler l'ecoulement du fluide de traitement  solenolde (69) couple
6lectromagnetiquement avec le long de la voie entre l'entree et la sortie
et pouvant  la soupape (27). etre utiMise entre les positions d'ouverture
at de fer- meture; un premier mecanisme de commando (22) 10 7. Appareil
selon la revendication 6, caracterise en ce pour actionner la soupape pour
controler l'ecoule-  quo le systeme 6lectromagnetique comprend un ment du
fluide de traltement le long de ladite vole;  membre conducteur magnetique
(64), une soupape et un second mecanisme de controle (29) pouvant   (27)
comprenant une pairs d'6lements de joint (71) etre utilis6 dans un mode
'marchoe pour former tota-  dont l'un est coupl6 au conducteur magnetique
(64) lement la soupape ind6pendamment du premier 15    par lequel le
courant passant dans le solenoTde (69) mecanisme de commando de telle
manibre quo        genere un fluxdans le conducteur (64) pour ledepla-
I'ecoulement du fluide de traitement sst empech6,  cer et actionner la
soupape (27). et dans son mode *arrAt dans lequel le premier mecanisme de
commande (22) pout etre utilise pour  8. Appareil selon la revendication 7,
caracterise en ce contr6ler le debht du fluide de traitement indepen- 20
que le second mecanisme de contrdle (29) est damment du second mecanisme de
commande,          adapte pour faire subir audit element de joint (71)
caracterise en ce que, le second mecanisme de     une deformation elastique
quand la soupape (27) commando (22) comprend un piston (78) couple      est
fermee. avec une soupape; un ressort (80) appliquant une 



force de ressort au piston, et des moyens pour appli- 25 9. Appareil solon
Pune quelconque des revendications quer une pression au piston (78) contre
la force du  1 a 8, caract6ris6 on ce qu'il comprend les moyens ressort
(80) quand le mecanisme fonctionne dons  (40, 46, 80) pour fournir une
force de precharge a la son mode narreto, Ie mecanisme (29) etant adapte
soupape (27). dans son mode "marcheo pour supprimer ladite pression et
permettre au ressort (80) de fermer tota- 30 10. Appareil solon la
revendication 9, caracteris6 en ce lement la soupape (27).
quo lesdits moyens d6finissent une vole & huile (44, 50, 54,55,57,58,75),
une premiere partie (44) dont 2. Appareil selon la revendication
1,caracterise en ce  le canal a huile est contigu a une partie (42) de la
quo la soupape (27) comprend deux el6ments de     voie de fluide de
traitement de telle maniere quo le joint (71) poshtionnes entre l'entree
(26) et la sortie  35    fluide dans la vole de trahtement fournisse une
force (30), le premier m6canisme de commands pouvant    de pr6charge & la
soupape (27). etre utilise pour mouvoir un des elements (71) en respectant
l'autre afin de controler le debit Is long de  11. Appareil solon la
revendicatbon 10, caracterise en ce ladite voie quand le second mecanisme
de controle  quo les moyens comprennent de plus un ressort (29) est dans
son mode marreto, ce second meca- 40    (40). nisme de commando (29)
pouvant Otre utilise pour presser les elements de joint lun contra lautre
afin  12. Appareil solon la revendication 11, caracteris6 on ce d'arreter
l'coulement de fluide dans son mode     quo le ressort (40) est un
soufflet. fmarchan. 45 13. Appareil solon l'une quelconque des
revendications 3. Appareil solon la revendication 2, caracteris6 en co  1 &
12, caracterise en ce que le second m6canisme quo les el6ments de joint
comprennent un materiau  de commands (29) comprend un systeme pneuma-
s6lectionn6 parmi les non elastombres; lacier inoxy-  tique (76,78, 79)
pouvant etre utilise dans le mode dable; et d'autres mat6riaux metalliques.
"marchem pour appliquer une grande force de ferme- 50    ture elastique a
la soupape (27). 4. Apparell solon lune quolconque des revendications 1, 2,
et 3, caracterise en co quo le premier meca-  14. Appareil solon lune
quelconque des revendications nisme de commando (22) pout ers utilise pour
for-  1 a 13, caracterise en co qu'il comprend un meca- mer la soupape (27)
avoc un force sonsiblement    nisme de contrOle (24) pour controlor le
premier et inferieure a la force de fermeture du second meca- 55    le
second mecanismes de controle. nisme de commando (29) dans son mode
*marcheo. 15. Appareil solon l'une quelconque des revendicationsl 5.
Appareil solon l'une quelconque des revendications  a 14, caractrise en ce
quo la vole d'ecoulement est    11                   EP 0 382 406 B1
12 destinde A un gaz de traitement. 5 10 15 20 25 30 35 40 45 50 55 7
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