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Description

The present invention relates to gas flow con-
trol valves and in particular to a valve for controlling
a modulated flow of gas in one direction.

In internal combustion engine exhaust systems
with catalytic converters, in order to assist catalyst
light-off, air may be pumped to the exhaust mani-
fold of the engine so that the air will react with the
engine gases fo preheat the catalyst. In such sys-
tems, air is pumped into the exhaust manifold for
several minutes after starting the engine and must
then be shut down quickly. In order to avoid possi-
ble damage to the pump, for example melting of
hoses or plastic components, it is essential to en-
sure that there is no backflow of hot exhaust gases
from the exhaust system. Furthermore, the amount
of air mixed with the exhaust gases is critical, too
little air prolonging the warming up period and too
much air over heating the catalyst so that there is a
risk that it will melt. As the volume of exhaust
gases will depend upon the engine speed, it is
desirable that the flow of air to the exhaust mani-
fold is modulated to maintain optimum proportions
of air and exhaust gases at all engine speeds.
Hitherto, this has been achieved by controlling the
speed of the pump requiring a sophisticated pump
motor and control system.

US-A-3,433,242 discloses a fluid valve having a
pair of fluid-tight chambers coaxial with a valve
housing, a diaphragm being provided in one cham-
ber to control movement of a valve member and a
diaphragm controlled plunger being provided in the
other chamber to conirol pressure differential
across the first diaphragm. The diaphragm con-
trolled plunger is sensitive to inlet pressure, so that
when inlet pressure rises above a selected value,
pressure will be applied to one side of the dia-
phragm in said one chamber causing the valve
member o close communication between the inlet
and an outlet and to dump fluid to atmosphere.

The present invention provides a gas flow con-
trol valve which will provide modulation of gas flow
and will also prevent reversal of flow.

According to one aspect of the present inven-
tion a gas flow control valve comprises a valve
housing with an inlet and an outlet, the inlet and
outlet being interconnected by a valve chamber,
said valve chamber defining a valve seat intermedi-
ate of the inlet and outlet, the diameter of the valve
chamber increasing away from the valve seat; a
valve member slidably mounted coaxially of the
valve chamber, the valve member having a stem
and valve head, said valve head being adapted at
one extreme of movement of the valve member fo
engage and close the valve seat; a first gas-tight
chamber is provided coaxially of the valve chamber
at the end thereof remote from the valve seat, the
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valve stem extending coaxially of said first cham-
ber, a first diaphragm being attached at its inner
periphery to the valve stem and at its outer periph-
ery to a wall of the first chamber, to divide the first
chamber into a pair of gas-tight compartments; a
second gas-tight chamber is provided coaxially of
the first at the end thereof remote from the valve
housing, a second diaphragm being mounted at its
inner periphery to a plunger located coaxially within
said second chamber and at its outer periphery to
a wall of the second chamber, to divide the second
chamber into a pair of gas-tight compartments,
resilient means being provided to urge the plunger
towards the first chamber and an inlet being pro-
vided to the second chamber by which a pressure
differential may be applied across the second dia-
phragm which will apply a load to the plunger
opposing that applied by the resilient means;
characterised in that the valve stem extends
through the first chamber into the second chamber,
the resilient means biasing the plunger into en-
gagement with the end of the valve stem; one
compartment of the first chamber being connected
to the inlet and the other compartment of the first
chamber being connected to the outlet, such that
when pressure at the inlet is in excess of that at
the outlet, the pressure differential across the first
diaphragm will apply a load to the valve member
urging it out of engagement with the valve seat and
when the pressure at the outlet is in excess of that
at the inlet, the pressure differential across the first
diaphragm will apply a load to the valve member
urging it into engagement with the valve seat.

With the gas flow control valve described
above, when pressure at the outlet is in excess of
pressure at the inlet, the pressure differential
across the first diaphragm will close the valve and
prevent flow of gases from outlet to inlet. When
gas under pressure is supplied to the inlet and the
pressure at the inlet is in excess of the pressure at
the outlet, the pressure differential across the first
diaphragm will apply a load to the valve member
opposing that applied by the resilient means acting
upon the plunger and will tend to open the valve
member. The degree of opening may be controlled
by the pressure differential across the second dia-
phragm which will oppose the load applied by the
resilient means. Because of the varying diameter of
the chamber between the inlet and outlet, the axial
movement of the valve member will control the
area of the opening and hence the flow rate of the
gas from inlet fo outlet. The pressure differential
across the second diaphragm may be removed or
even reversed, to ensure that the valve member is
positively seated when delivery of gas under pres-
sure to the inlet is disrupted.

The invention is now described, by way of
example only, with reference to the accompanying
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drawings in which:-
Figure 1 illustrates diagramatically a gas flow
control valve in accordance with the present
invention; and
Figure 2 shows a sectional elevation of an alter-
native form of air flow control valve in accor-
dance with the present invention.

In the gas flow control valve 10 illustrated in
Figure 1, a valve housing 11 defines a cylindrical
valve chamber 12 having an inlet 14 and outlet 15.
The valve chamber 12 defines a valve seat 13, the
valve chamber 12 increasing in diameter from the
valve seat 13 towards the inlet 14.

A valve member 16 is located coaxially of the
valve chamber 12, a valve stem 17 being slidably
mounted in a bearing 18 mounted at the end of the
valve chamber 12 remote from outlet 15. A valve
head 19 is located at the end of the valve stem 17
adjacent to the seat 13, so that the valve member
16 may be moved between a position in which the
valve head 19 engages and closes the valve seat
13 and a position in which the valve head 19 is
spaced axially away from the valve seat 13 towards
the inlet 14.

A cylindrical gas-tight casing 20 is bolted to
the valve housing 11 coaxially of the valve cham-
ber 12. The end of the valve stern 17 remote from
valve head 19 extends into the casing 20. The
casing 20 is formed from two parts 22 and 23
which are clamped together in suitable manner. A
flexible annular diaphragm 25 is mounted within the
casing 20, an outer peripheral bead portion 26
being clamped between parts 22 and 23 of casing
20, to provide a gas-tight seal therebetween and
the inner periphery 27 of diaphragm 25 being se-
cured to the valve stem 19 at an axially fixed
position. The diaphragm 25 thereby divides the
casing 20 into two gas-tight compartments 30 and
31. Compartment 30 is connected to the inlet 14 by
means of a bore 32 passing through the housing
11 and casing 20, and compartment 31 is con-
nected via inlet 33, pressure tube 34 and bore 35
to the valve chamber 12 on the side of the seat 13
adjacent to outlet 15.

A second cylindrical gas-tight casing 40 is bol-
ted to casing 20 with sealing means 41 and bear-
ing 42 therebetween. An extension 43 is secured to
the end of valve stem 17 in suitable manner and
extends through the bearing 42 into casing 40. The
casing 40 is formed from two parts 44 and 45, in
similar manner to casing 20. The outer periphery
47 of a second diaphragm 46 is clamped between
parts 44 and 45 of casing 40 and the inner periph-
ery 48 is secured to a plunger 49 located coaxially
within the casing 40. A helical compression spring
50 acts between the end of casing 40 and the
plunger 49 to urge the plunger 49 into engagement
with an abutment 51 on the end of the extension 43
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of valve stem 17. The diaphragm 46 thereby di-
vides the casing 40 into two gas-tight compart-
ments 52 and 53. A port 54 is provided to compart-
ment 52 by which it is connected to asmosphere
and port 55 is provided to compartment 53 by
which it may be connected to a controllable vacu-
um source.

The valve mechanism described above is suit-
able for use in a secondary air system for an
internal combustion engine in which when the en-
gine is started up, air is pumped to the engine's
exhaust manifold in order to heat up the exhaust
catalyst to its optimum operating temperature. The
output of a positive displacement air pump is con-
nected to the inlet 14 of valve 10 and the outlet 15
of valve 10 is connected to the exhaust manifold.
The port 55 to compartment 53 is connected via an
electronic vacuum regulator to a suitable source of
vacuum.

Under normal operation of the engine when the
exhaust catalyst is at its optimum operational tem-
perature, the air pump is switched off and the
electronic vacuum regulator connects compartment
53 to atmosphere. Compartments 52 and 53 will
thus be at equal pressure and there will be no
pressure differential across the diaphragm 46. The
load of spring 50 acting upon plunger 49 will thus
urge the valve member 16 downwardly so that the
valve head 19 engages seat 13, as illustrated in
Figure 1. The valve 10 will thus be positively
closed preventing exhaust gases from flowing from
the exhaust manifold to the pump.

When the engine is started from cold, the air
pump is switched on and the electronic vacuum
regulator connects compartment 53 to vacuum.
The pump will deliver air under pressure o the
inlet 14 and when the pressure P1 at inlet 14 and
in compartment 30 is in excess of the pressure P2
at the outlet 15 and in compartment 31, the pres-
sure differential across diaphragm 25 will apply a
load to the valve stem 17 urging the valve member
16 upwardly. Furthermore, the vacuum in compart-
ment 53 will produce a pressure differential across
diaphragm 46 applying an upward load on plunger
49, this upward load opposing the downward load
applied by spring 50. The load applied to the valve
member 16 by diaphragm 25 will thus cause the
valve member 16 to move upwardly against the
resultant load applied by spring 50 less that ap-
plied by diaphragm 46. Upward movement of the
valve member 16 will open the valve seat 13 and
permit air to flow from inlet 14 through outlet 15
into the exhaust manifold. The degree of axial
movement of the valve member 16 will depend
upon the magnitude of the load applied to valve
member 16 by diaphragm 25 and load applied to
plunger 49 by diaphragm 46. The load applied to
plunger 49 by diaphragm 46 may be controlled by
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the electronic vacuum regulator thereby controlling
movement of the valve member 16 which, because
of the varying diameter of valve chamber 12 will
vary the degree of opening of the valve seat 13
and thus the flow rate of gas from inlet 14 to outlet
15. If the engine should backfire while air is being
supplied to the exhaust manifold and P2 becomes
greater than P1, the pressure in compartment 31
will then be in excess of that in compartment 30
and the pressure differential across diaphragm 25
will move the valve member 16 downwardly, so
that the valve head 19 will engage and close the
valve seat 13, thereby preventing exhaust gases
from being fed back to the pump. Similarly, if the
pump is switched off or should fail, the pressure P1
will fall below pressure P2 so that the pressure
differential across diaphragm 25 will again close
the valve 10 irrespective of the state of the elec-
fronic vacuum regulator.

The valve described above will thus provide a
variable flow of air to the exhaust manifold whilst
positively preventing blow back of exhaust gases to
the air pump. Plastics materials may consequently
be used in the air pump and/or in the hoses
therefrom. Moreover, the sensitivity of the valve to
backflow is such that the valve itself may include
plastic moulded components, as the establishment
of back pressure upon closure of the valve will
prevent the exhaust gases from reaching the valve.

The valve illustrated in Figure 2 is of moulded
plastic construction. Identical reference numerals to
those used in Figure 1 have been used in Figure 2
for similar components. The housing of the valve
10 illustrated in Figure 2 is formed from four plastic
mouldings 60, 61, 62 and 63. The mouldings 60,
61, 62 and 63 are held together by angularly
spaced clip formations 64 on mouldings 61, 62 and
63 which engage through apertures 65 in the ad-
joining moulding 60, 61 and 62.

Moulding 60 defines the outlet 15, valve seat
13 and a frustoconical lower portion of valve cham-
ber 12. Moulding 61 which is connected to mould-
ing 60 with a sealing element 66 therebetween,
defines the upper part of valve chamber 12, inlet
14 and a bearing formation 67. Moulding 61 also
defines the lower part of cylindrical casing 20, bore
32 being provided in the wall between the upper
part of valve chamber 12 and lower part of casing
20. Moulding 62 which defines the upper part of
casing 20 and lower part of casing 40 is secured fo
moulding 61 with the outer periphery 26 of dia-
phragm 25 clamped therebetween to produce a
seal. Similarly, moulding 63 which defines the up-
per part of casing 40 is clamped to moulding 62
with the outer periphery 47 of diaphragm 46
clamped therebetween.

A tubular plastic valve stem 70 is slidingly
located through bearing formation 67 to locate
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valve member 16 coaxially of valve chamber 12
and compartments 30, 31, 52 and 53. A moulded
plastic valve head 71 is located on the lower end of
valve stem 70 and elastomeric O-ring 72 being
provided around the periphery of the valve head 71
fo provide sealing engagement with the valve seat
13. The inner periphery of diaphragm 25 is secured
o a flange formation 73 mounted on valve stem 70
within the casing 20. A radial bore 74 is provided
through the wall of valve stem 70 so that it opens
into chamber 31. A cap 75 closes the end of valve
stem 70 remote from valve head 71 and is abutted
by the plunger 49. A diaphragm 76 is trapped at its
inner periphery between the end of valve stem 70
and the cap 75 and is secured at its outer periph-
ery to a portion of moulding 62 defining the top of
casing 20 and the bottom of casing 40, thereby
sealing compartment 31 from compartment 52.

The valve described above will operate in the
same manner as that described with reference fo
Figure 1, compartment 30 being connected to the
inlet 14 by bore 32, compartment 31 being con-
nected to outlet 15 via radial bore 74, and the bore
of tubular valve stem 70, and port 55 being con-
nected to an electronic vacuum regulator.

Various modifications may be made without
departing from the invention. For example, while in
the above embodiments compartment 52 is con-
nected to atmosphere while compartment 53 is
controllably connected to vacuum, compartment 53
may alternatively be connected to atmosphere
while compartment 52 is controllably connected to
a source of gas under pressure.

Claims

1. A gas flow control valve (10) comprising a
valve housing (11) with an inlet (14) and an
outlet (15), the inlet (14) and outlet (15) being
interconnected by a valve chamber (12), said
valve chamber (12) defining a valve seat (13)
intermediate of the inlet (14) and outlet (15),
the diameter of the valve chamber (12) in-
creasing away from the valve seat (13); a valve
member (16) slidably mounted coaxially of the
valve chamber (12), the valve member (16)
having a stem (17; 70) and valve head (19;
71), said valve head (19; 71) being adapted at
one extreme of movement of the valve mem-
ber (16) to engage and close the valve seat
(13); a first gas-tight chamber (30, 31) is pro-
vided coaxially of the valve chamber (12) at
the end thereof remote from the valve seat
(13), the valve stem (17; 70) extending co-
axially of said first chamber (30, 31), a first
diaphragm (25) being attached at its inner pe-
riphery to the valve stem (17; 70) and at its
outer periphery (27) to a wall of the first cham-
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ber (30, 31), to divide the first chamber (30,
31) into a pair of gas-tight compartments (30
and 31); a second gas-tight chamber (52, 53)
is provided co-axially of the first at the end
thereof remote from the valve housing (11), a
second diaphragm (46) being mounted at its
inner periphery (48) to a plunger (49) located
coaxially within said second chamber (52, 53)
and at its outer periphery to a wall of the
second chamber (52, 53), to divide the second
chamber (52, 53) into a pair of gas-tight com-
partments (52 and 53), resilient means (50)
being provided to urge the plunger (49) to-
wards the first chamber and an inlet (55) being
provided to the second chamber (52, 53) by
which a pressure differential may be applied
across the second diaphragm (46) which will
apply a load to the plunger (49) opposing that
applied by the resilient means (50), charac-
terised in that the valve stem (17, 70) extends
through the first chamber (30, 31) into the
second chamber (52, 53), the resilient means
(50) biasing the plunger (49) into engagement
with the end of the valve stem (17, 70); one
compartment (30) of the first chamber (30, 31)
being connected to the inlet (14) and the other
compartment (31) of the first chamber (30, 31)
being connected to the outlet (15), such that
when pressure at the inlet (14) is in excess of
that at the outlet (15), the pressure differential
across the first diaphragm (25) will apply a
load to the valve member (16) urging it out of
engagement with the valve seat (13) and when
the pressure at the outlet (15) is in excess of
that at the inlet (14), the pressure differential
across the first diaphragm (25) will apply a
load to the valve member (16) urging it into
engagement with the valve seat (13).

A gas flow control valve according to Claim 1,
characterised in that the valve head (19, 71)
engages the valve seat (13) on the side thereof
adjacent to the inlet (14), the compartment (30)
of the first gas-tight chamber (30, 31) adjacent
to the valve chamber (12) being connected fo
the valve chamber (12) on the side thereof
adjacent the inlet (14) and the compartment
(31) of the first gas-tight chamber (30, 31)
remote from the valve chamber (12) being
connected to the valve chamber (12) on the
outlet side of the valve seat (13).

A gas flow control valve according to Claim 2,
characterised in that the inlet (14) is connected
to said compartment (30) defined in the first
gas-tight chamber (30, 31) by means of a bore
(32) through the valve housing (11).
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4.

10.

A gas flow control valve according to Claim 2
or 3, characterised in that the outlet (15) is
connected to said compartment (31) defined in
the first gas-tight chamber (30, 31) by means
of an external connection (34).

A gas flow control valve according to Claim 2
or 3, characterised in that the outlet (15) is
connected to said compartment (31) defined in
the first gas-tight chamber (30, 31) by means
of an axially extending bore through the stem
(70) of the valve member (16).

A gas flow control valve according to any one
of the preceding claims characterised in that a
helical compression spring (50) acts against
the end of the second gas-tight chamber (52,
53) remote from the valve chamber (12) and
the plunger (49), urging the plunger (49) into
engagement with the end of the valve stem
(17; 70).

A gas flow control valve according to any one
of the preceding claims characterised in that
the compartment (53) defined in the second
gas-tight chamber (52, 53) on the side of the
diaphragm (46) remote from the valve chamber
(12) has an inlet (55) by which it may be
connected fo a controllable source of vacuum,
the compartment (52) on the side of the sec-
ond diaphragm (46) adjacent the valve cham-
ber (12) being connected to atmosphere.

A gas flow control valve according to any one
of the preceding claims characterised in that
the valve chamber (12), first gas-tight chamber
(30, 31) and second gas-tight chamber (52, 53)
are formed from four plastics mouldings (60,
61, 62, 63).

A gas flow control valve according to Claim 8
characterised in that a first plastics moulding
(60) defines the outlet (15), valve seat (13) and
lower part of the valve chamber (12), a second
plastics moulding (61) defines the inlet (14),
upper part of valve chamber (12), a bearing
formation (67) for the valve stem (70) and the
lower part of the first gas-tight chamber (30,
31), a third plastics moulding (62) defines the
upper part of the first gas-tight chamber (30,
31) and the lower part of the second gas-tight
chamber (52, 53) and a fourth plastics mould-
ing (63) defines the upper part of the second
gas-tight chamber (52, 53).

A gas flow control valve according to Claim 8
or 9 characterised in that the valve member
(16) is formed from a moulded plastic valve
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stem (70), a moulded plastic valve head (71)
being secured to the valve stem (70) at the
end adjacent the valve seat (13) and a cap
(75) closing the bore of the valve stem (70) at
the end remote from the valve seat (13), a
radial bore (74) extending through the wall of
the valve stem (70) to provide communication
between the outlet (15) and the compartment
(31) of the first gas-tight chamber (30, 31)
associated therewith.

Patentanspriiche

1.

Gasstromregelventil (10) mit einem einen Ein-
laB (14) und einen AuslaB (15) aufweisenden
Gehduse (11), wobei der EinlaB (14) und der
AuslaB (15) Uber eine Ventilkammer (12) mit-
einander verbunden sind, besagte Ventilkam-
mer (12) zwischen dem EinlaB (14) und dem
AuslaB (15) einen Ventilsitz (13) definiert, und
der Durchmesser der Ventilkammer (12) von
dem Ventilsitz (13) ausgehend ansteigt; einem
verschiebbar koaxial in der Ventilkammer (12)
eingebauten Ventilglied (16), wobei das Ventil-
glied (16) einen Schaft (17; 70) und einen
Ventilkopf (19; 71) aufweist, wobei besagter
Ventilkopf (19; 71) so ausgebildet ist, daB er in
einer Bewegungsendstellung des Ventilgliedes
(16) mit dem Ventilsitz (13) in Eingriff gelangt
und diesen verschlieBt; einer ersten gasdichten
Kammer (30, 31), die koaxial zur besagten
Ventilkammer (12) an dem von dem Ventilsitz
(13) entfernt liegenden Ende derselben ange-
ordnet ist, wobei sich der Ventilschaft (17; 70)
koaxial zur besagten ersten Kammer (30, 31)
erstreckt, und eine erste Membran (25) mit
ihrem Innenumfang am Ventilschaft (17; 70)
und mit ihrem AuBenumfang (27) an der Wand
der ersten Kammer (30, 31) befestigt ist, so
daB die erste Kammer (30, 31) in ein Paar
gasdichte Abteile (30 und 31) geteilt wird; einer
zweiten gasdichten Kammer (52, 53), die koa-
xial zur ersten Kammer an dem von dem Ven-
tilgehduse (11) entfernten Ende derselben an-
geordnet ist, wobei eine zweite Membran (46)
mit ihrem Innenumfang (48) an einem StdBel
(49) befestigt ist, der koaxial in besagter zwei-
ter Kammer (52, 53) angeordnet ist, und mit
ihrem AuBenumfang an der Wand der zweiten
Kammer (52, 53) befestigt ist, so daB die zwei-
te Kammer (52, 53) in ein Paar gasdichte Ab-
teile (52 und 53) geteilt wird, wobei federnde
Mittel (50) vorgesehen sind, die den StdBel
(49) in Richtung der ersten Kammer drdngen,
und ein EinlaB (55) in der zweiten Kammer (52,
53) vorgesehen ist, Uiber welchen ein Differenti-
aldruck an der zweiten Membran angelegt wer-
den kann (46), welcher den St6Bel (49) entge-
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10

gen der Wirkung der federnden Mittel (50)
belastet, dadurch gekennzeichnet, daB sich der
Ventilschaft (17, 70) durch die erste Kammer
(30, 31) hindurch in die zweite Kammer (52,
53) erstreckt, wobei die federnden Mittel (50)
den StdBel (49) in Anlage an das Ende des
Ventilschaftes (17, 70) drdngen; daB ein Abteil
(30) der ersten Kammer (30, 31) mit dem Ein-
laB (14) und das andere Abteil (31) der ersten
Kammer (30, 31) mit dem AuslaB (15) verbun-
den ist, so daB, wenn der Druck am EinlaB (14)
Uber dem des Auslasses (15) liegt, der Diffe-
rentialdruck an der ersten Membran (25) das
Ventilglied (16) in der Weise belastet, daB es
auBer Eingriff mit dem Ventilsitz (13) gelangt,
und wenn der Druck am AuslaB (15) Uiber dem
des Einlasses (14) liegt, der Differentialdruck
an der ersten Membran (25) das Ventilglied
(16) in Anlage an den Ventilsitz (13) dringt.

Gasstromregelventil nach Anspruch 1, dadurch
gekennzeichnet, daB der Ventilkopf (19, 71) mit
dem Ventilsitz (13) auf der Seite desselben in
Eingriff gelangt, die an den EinlaB (14) an-
grenzt, wobei die an der Ventilkammer (12)
angrenzende erste gasdichte Kammer (30, 31)
mit der Ventilkammer (12) auf der an den
EinlaB (14) angrenzenden Seite derselben ver-
bunden ist, und das von der Ventilkammer (12)
entfernte Abteil (31) der ersten gasdichten
Kammer (30, 31) auf der AuslaBseite des Ven-
tilsitzes (13) mit der Ventilkammer (12) verbun-
den ist.

Gasstromregelventil nach Anspruch 2, dadurch
gekennzeichnet, daB der EinlaB (14) Uber eine
Bohrung (32) durch das Ventilgehduse (11)
hindurch mit besagtem in der ersten gasdich-
ten Kammer (30, 31) gebildeten Abteil (30)
verbunden ist.

Gasstromregelventil nach Anspruch 2 oder 3,
dadurch gekennzeichnet, daB der AuslaB (15)
Uber eine externe Verbindung (34) mit dem
besagten in der ersten gasdichten Kammer
gebildeten Abteil (31) verbunden ist.

Gasstromregelventil nach Anspruch 2 oder 3,
dadurch gekennzeichnet, daB der AuslaB (15)
Uiber eine sich axial durch den Ventilschaft (70)
und das Ventilglied (16) hindurch erstreckende
Bohrung mit besagtem in der ersten gasdich-
ten Kammer (30, 31) gebildetem Abteil (31)
verbunden ist.

Gasstromregelventil nach einem beliebigen der
vorangehenden Anspriiche, dadurch gekenn-
zeichnet, daB eine Schraubendruckfeder (50)
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auf das eine, von der Ventilkammer (12) ent-
fernte Ende der zweiten gasdichten Kammer
(52, 53) und auf den St6Bel (49) wirkt und den
StéBel (49) in Anlage an das Ende des Ventil-
schaftes (17; 70) driickt.

Gasstromregelventil nach einem beliebigen der
vorangehenden Anspriiche, dadurch gekenn-
zeichnet, daB das auf der von der Ventilkam-
mer (12) entfernten Seite der Membran (46) in
der zweiten gasdichten Kammer (52, 53) gebil-
dete Abteil (53) einen EinlaB (55) aufweist,
Uber welchen es an einer regelbaren Unter-
druckquelle angeschlossen werden kann, wo-
bei das Abteil (52) auf der an die Ventilkammer
(12) angrenzenden Seite der zweiten Membran
(46) mit der Atmosphire verbunden ist.

Gasstromregelventil nach einem beliebigen der
vorangehenden Anspriiche, dadurch gekenn-
zeichnet, daB die Ventilkammer (12), die erste
gasdichte Kammer (30, 31) und die zweite
gasdichte Kammer (52, 53) von vier Kunststoff-
guBteilen (60, 61, 62, 63) gebildet werden.

Gasstromregelventil nach Anspruch 8, dadurch
gekennzeichnet, daB ein erstes KunststoffguB-
teil (60) den AuslaB (15), den Ventilsitz (13)
und einen unteren Teil der Ventilkammer (12)
bildet, ein zweites KunststoffguBteil (61) den
EinlaB (14), den oberen Teil der Ventilkammer
(12), eine Lagerausbildung (67) flr den Ventil-
schaft (70) und den unteren Teil der ersten
gasdichten Kammer (30, 31) bildet, ein drittes
KunststoffguBteil (62) den oberen Teil der er-
sten gasdichten Kammer (30, 31) und den
unteren Teil der zweiten gasdichten Kammer
(52, 53) bildet, und ein viertes KunststoffguBteil
(63) den oberen Teil der zweiten gasdichten
Kammer (52, 53) bildet.

Gasstromregelventil nach Anspruch 8 oder 9,
dadurch gekennzeichnet, daB das Ventilglied
(16) von einem gegossenen Kunststoff-Ventil-
schaft (70) gebildet wird, wobei ein gegossener
Kunststoff-Ventilkopf (71) an dem Ventilschaft
(70) an dem dem Ventilsitz (13) unmittelbar
benachbarten Ende desselben befestigt ist,
und eine Haube (75) das Ende der Bohrung im
Ventilschaft (70) an dem vom Ventilsitz (13)
entfernten Ende verschlieBt, wobei sich eine
radiale Bohrung (74) durch die Wand des Ven-
tilschaftes (70) erstreckt, um so eine Verbin-
dung zwischen dem AuslaB (15) und dem Ab-
teil (31) der diesem zugeordneten ersten gas-
dichten Kammer (30, 31) herzustellen.
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Revendications

Soupape de commande de flux gazeux (10)
comprenant un logement de soupape (11)
comportant un orifice d'entrée (14) et un orifice
de sortie (15), l'orifice d'entrée (14) et I'orifice
de sortie (15) étant interconnectés par une
chambre de soupape (12), ladite chambre de
soupape (12) définissant un siége de soupape
(13) situé entre I'orifice d'entrée (14) et I'orifice
de sortie (15), le diamétre de la chambre de
soupape (12) augmentant en s'éloignant du
siége de soupape (13), un élément de soupape
(16) monté de maniére coulissante coaxiale-
ment & la chambre de soupape (12), I'élément
de soupape (16) ayant une tige (17, 70) et une
téte de soupape (19, 71), ladite téte de soupa-
pe (19, 71) étant prévue pour une extrémité du
déplacement, de I'élément de soupape (16)
pour engager et fermer le siége de soupape
(13), une premiére chambre étanche aux gaz
(30, 31) est prévue coaxialement a la chambre
de soupape (12) & son exirémiié distante du
siége de soupape (13), la tige (17, 70) se
prolongeant coaxialement par rapport & ladite
premiére chambre (30, 31), une premiére
membrane (25) étant fixée 3 sa périphérie in-
terne & la tige (17, 70) et & sa périphérie
extérieure (27) & une paroi de la premiére
chambre (30, 31) pour diviser la premiére
chambre (30, 31) en une paire de comparti-
ments étanches aux gaz (30, 31), une seconde
chambre étanche aux gaz (52, 53) est prévue
coaxialement 2 la premiére 4 son exirémité
distante du logement de soupape (11), une
seconde membrane (46) étant montée 2 sa
périphérie interne (48) & un plongeur (49) pla-
cé coaxialement 2 l'intérieur de ladite chambre
(52, 53) et & sa périphérie extérieure & une
paroi de la seconde chambre (52, 53) pour
diviser la seconde chambre (52, 53) en une
paire de compartiments étanches aux gaz (52,
53), un moyen élastique (50) étant prévu pour
pousser le plongeur (49) vers la premiére
chambre et un orifice d'entrée (55) étant prévu
dans la seconde chambre (53) par lequel une
différence de pression peut &ire appliquée a
travers la seconde membrane (46) qui appli-
quera une charge au plongeur (49) opposée a
celle appliquée par le moyen élastique (50),
caractérisé en ce que la tige de soupape (17,
70) s'étend a travers la premiére chambre (30,
31) dans la seconde chambre (52, 53), le
moyen élastique (50) sollicitant le plongeur
(59) en engagement avec 'extrémité de la tige
de soupape (17, 70), un compartiment (30) de
la premiére chambre (30, 31) étant raccordé 2
l'orifice d'entrée (14) et l'autre compartiment
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(31) de la premiére chambre (30, 31) étant
raccordé & l'orifice de sortie (15), de sorie que
lorsque la pression & l'orifice d'entrée (14)
dépasse celle & 'orifice de soriie (15), la diffé-
rence de pression & fravers la premiére mem-
brane (25) appliquera une charge & I'élément
de soupape (16) le poussant hors d'engage-
ment avec le siége de soupape (13) et lorsque
la pression a l'orifice de sortie (15) dépasse
celle & l'orifice d'enirée (14), la différence de
pression A travers la premiére membrane (25)
appliquera une charge & I'élément de soupape
(16) le poussant en engagement avec le sieége
de soupape (13).

Soupape de commande de flux gazeux selon
la Revendication 1, caractérisé en ce que téte
de soupape (19, 71) engage le siége de sou-
pape (13) sur son cdté contigu & 'orifice d'en-
trée (14), la premiére chambre étanche aux
gaz (30,31) contigu & la chambre de soupape
(12) étant reliée a cetie derniére au niveau de
son cOté adjacent a l'orifice d'entrée (14) et le
compartiment (31) de la premiére chambre
étanche aux gaz (30,31) éloigné de la chambre
de soupape (12), étant raccordé a la chambre
de soupape (12) sur le c6té orifice de sortie du
siége de soupape (13).

Soupape de commande de flux gazeux selon
la Revendication 2, caraciérisée en ce que
I'orifice d'entrée (14) est raccordé audit com-
partiment (30) défini par la premiére chambre
étanche aux gaz (30, 31) au moyen d'un alésa-
ge (32) & travers le logement de soupape (11).

Soupape de commande de flux gazeux selon
la Revendication 2 ou 3, caraciérisée en ce
que l'orifice de soriie (15) est raccordé audit
compartiment (31) défini dans la premiére
chambre étanche aux gaz (30, 31) au moyen
d'un raccordement externe (34).

Soupape de commande de flux gazeux selon
la Revendication 2 ou 3, caraciérisée en ce
que l'orifice de soriie (15) est raccordé audit
compartiment (31) défini dans la premiére
chambre étanche aux gaz (30, 31) au moyen
d'un alésage s'étendant axialement 2 travers la
tige (70) de I'élément de soupape (16).

Soupape de commande de flux gazeux selon
I'une quelconque des revendications précéden-
tes, caractérisée en ce qu'un ressort de com-
pression hélicoidal (50) agit contre I'extrémité
de la seconde chambre étanche aux gaz (52,
53) distante de la chambre de soupape (12) et
du plongeur (49), poussant le plongeur (49) en
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engagement avec l'extrémité de la tige de
soupape (17, 70).

Soupape de commande de flux gazeux selon
I'une quelconque des revendications précéden-
tes, caractérisée en ce que le compartiment
(53) défini dans la seconde chambre étanche
aux gaz (52, 53) sur le c6té de la membrane
(46) distant de la chambre de soupape (12)
comporte un orifice d'entrée (55) par lequel il
peut étre raccordé & une source commandable
de vide, le compartiment (52) sur le cbté de la
seconde membrane (46) contigué 3 la cham-
bre de soupape (12) étant raccordé A la pres-
sion atmosphérique.

Soupape de commande de flux gazeux selon
I'une quelconque des revendications précéden-
tes, caractérisée en ce que la chambre de
soupape (12), la premiére chambre étanche
aux gaz (30, 31) et la seconde chambre étan-
che aux gaz (52, 53) sont formées & partir de
quatre moulages plastiques ou éléments mou-
Iés en plastique (60, 61, 62, 63).

Soupape de commande de flux gazeux selon
la Revendication 8, caractérisée en ce qu'un
premier élement moulé en plastique (60) défi-
nit 'orifice de sortie (15), le siége de soupape
(13) et la partie inférieure de la chambre de
soupape (12), un second élément moulé en
plastique (61) définit I'orifice d'entrée (14), la
partie supérieure de la chambre de soupape
(12), une formation de palier (67) pour la tige
de soupape (70) et la partie inférieure de la
premiere chambre étanche aux gaz (30, 31),
un troisiéme élément moulé en plastique (62)
définit la partie supérieure de la premiére
chambre étanche aux gaz (30, 31) et la partie
inférieure de la seconde chambre étanche aux
gaz (52, 53) et un quatrieme élément moulé en
plastique (63) définit la partie supérieure de la
seconde chambre étanche aux gaz (52, 53).

Soupape de commande de flux gazeux selon
la Revendication 8 ou 9, caraciérisée en ce
que l'élément de soupape (16) est formé a
partir d'une tige de soupape en plastique mou-
1é (70), une téte de soupape en plastique mou-
& (71) étant fixée 2 la tige de soupape (70) &
I'extrémité contigué au sieége de soupape (13)
et un chapeau (75) fermant I'alésage de la tige
de soupape (70) 2 I'extrémité distante du siége
de soupape (13), un alésage radial (74) s'éten-
dant & travers la paroi de la tige de soupape
(70) pour procurer la communication entre I'ori-
fice de sortie (15) et le compartiment (31) de la
premiére chambre étanche aux gaz (30, 31)
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