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(57) Abregée/Abstract:

A valve (1) for supplying fuel gas to a gas appliance comprises a valve housing (2) having a valve chamber (3) extending
therethrough. Fuel gas is supplied through an inlet port (5) to the valve chamber (3) and form main and secondary outlet ports

(6, 7) to a burner and a pilot light jet, respectively, of the gas appliance. A primary valving member (35) and a secondary valvir
member (36) co-operate with a primary valve seat (15) and a secondary valve seat (20), respectively, for isolating the main ar

secondary outlet ports (6, 7) from the Inlet port (5). A main carrier member (30) carries the primary valving member (35) and
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(57) Abréege(suite)/Abstract(continued):

magnetically coupled to a first secondary carrier member (31) which Is driven by a stepper motor (38). A second secondary
carrier member (32) Is magnetically coupled to the main carrier member (30) for carrying the secondary valving member (36).
Electromagnetic colls (60, 61) magnetically couple the first and second secondary carrier members (31, 32) to the main carrier
(30) so that the drive motor (38) can operate the main carrier (30) and In turn the primary and secondary valving members

(35, 36) for opening and closing primary and secondary communicating passageways (19, 25) through the primary and
secondary valve seats (15, 20).
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\& (57) Abstract: A valve (1) for supplying fuel gas to a gas appliance comprises a valve housing (2) having a valve chamber (3)

I extending therethrough. Fuel gas is supplied through an inlet port

(5) to the valve chamber (3) and form main and secondary outlet

e ports (6, 7) to a burner and a pilot light jet, respectively, of the gas apphiance. A primary valving member (35) and a secondary

~

Yo valving member (36) co-operate with a primary valve seat (15) and a secondary valve seat (20), respectively, for 1solating the main

~~ and secondary outlet ports (6, 7) from the inlet port (5). A main ca

rrier member (30) carries the primary valving member (33) and 1s

— magnetically coupled to a first secondary carrier member (31) which is driven by a stepper motor (38). A second secondary carrier
member (32) is magnetically coupled to the main carrier member (30) for carrying the secondary valving member (36). Electromag-

o netic coils (60, 61) magnetically couple the first and second secondary carrier members (31, 32) to the main carrier (30) so that the
drive motor (38) can operate the main carrier (30) and in turn the primary and secondary valving members (35, 36) for opening and
closing primary and secondary communicating passageways (19, 25) through the primary and secondary valve seats (15, 20).
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“A valve”

The present invention relates to a valve, and in particular, to a safety valve which is

particularly suitable though not limited to use as a safety valve for controlling the flow
of fuel gas to a gas powered appliance, though not limited to such use.

Safety valves which are typically used for controlling the supply of fuel gas to a gas
powered appliance, for example, a gas powered heater, a gas powered oven, a gas
powered hob or the like, typically comprise a solenoid type operated valve. Such
valves comprise a valve housing which define a hollow interior valve chamber. An
inlet port is provided to the valve chamber, while an outlet port is provided from the
valve chamber. A valve seat is formed within the valve chamber between the inlet
and the outlet ports, and defines a communicating passageway between the
respective inlet and outlet ports. A valving member located within the valve chamber
co-operates with the valve seat for closing the communicating passageway for in
turn closing the valve. A solenoid coil co-operable with the valving member when
energised urges the valving member out of engagement with the valve seat for
opening the communicating passageway for opening the valve. An urging means,
typically, a compression spring urges the valving member into engagement with the
valve seat when power is removed from the solenoid coil. For safety reasons in
general two such solenoid valves are normally located in series in a fuel gas pipeline
so that should one of the solenoid valves fail to operate for isolating the gas powered
appliance from the fuel gas supply, at least one of the solenoid valves should

operate.

In general, the valving member is rigidly secured to a magnetic body of the solenoid
coil, so that variation in the intensity of the magnetic field generated by the solenoid
coil causes the magnetic body to move and in turn the valving member for opening
and closing of the valve. In general, the valving member is spring urged into the
closed position, and thus, in order to retain the valve open power must be
continuously supplied to the solenoid for so long as it is desired to retain the valve

open. Furthermore, the magnetic field generated by the solenoid coil must be of
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sufficient strength to hold the valving member open against the action of the
compression spring which acts to urge the valving member into engagement with the
valve seat. This, in general, requires a relatively high current through the solenoid
coil which leads to heating of the valve as a result of power dissipation from the
solenoid coil which may be as high as 4 watts to 5 watts and in many cases even

more. Additionally, such solenoid valves tend to be relatively noisy as the valving

member is urged between its open and closed positions.

Accordingly, it is an object of the present invention to provide a vaive, and in

particular to a provide a safety valve which is particularly suitable for use for fuel gas

which overcomes the problems of known types of valves. Although it is also an

object of the present invention to provide a valve for other uses which overcomes the

problems of known valves.

The present invention is directed towards providing such a valve.

According to the invention there is provided a valve comprising a vaive housing
defining a valve chamber, the valve chamber forming an inlet chamber and an outiet
chamber, a primary valve seat separating the inlet chamber from the outlet chamber
and defining a primary communicating passageway communicating the inlet
chamber with the outlet chamber, a primary valving member in the valve chamber
co-operating with the primary valve seat for selectively closing the primary
communicating passageway for isolating the outlet chamber from the inlet chamber,
and a drive means for urging the primary vaiving member out of engagement with
the primary valve seat for opening the primary communicating passageway for
communicating the respective inlet and outlet chambers, wherein the drive means is
releasably magnetically coupled to the primary valving member for urging the
primary valving member out of engagement with the primary valve seat, the drive
means and the primary valving member being selectively decoupleable, and a first
urging means is provided for urging the primary valving member into engagement

with the primary valve seat when the primary valving member is decoupled from the

drive means.
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In one embodiment of the invention a secondary valve seat is located in the outlet
chamber downstream of the primary valve seat, the secondary valve seat dividing
the outlet chamber into an upstream chamber and a downstream chamber and
defining a secondary communicating passageway communicating the downstream
chamber with the upstream chamber, and a secondary valving member is provided
in the outlet chamber co-operating with the secondary valve seat for closing the
secondary communicating passageway for isolating the downstream chamber from
the upstream chamber, the secondary valving member being releasably
magnetically coupled with the drive means and being urgeabie by the drive means
out of engagement with the secondary valve seat for opening the secondary
communicating passageway for communicating the downstream chamber with the
upstream chamber when the secondary valving member is magnetically coupled to

the drive means.

In another embodiment of the invention the secondary valving member is selectively
decoupleable from the drive means, and a second urging means is provided for
urging the secondary valving member into engagement with the secondary valve

seat when the secondary valving member is decoupled from the drive means.

In a further embodiment of the invention the secondary valving member is

magnetically coupled to the drive means through the primary valving member.

In one embodiment of the invention the secondary valving member is releasably

magnetically coupled to the primary valving member.

In another embodiment of the invention the secondary valving member is selectively
decoupleable from the primary valving member. Preferably, the secondary valving
member is selectively decoupleable from the primary valving member independently

of decoupling of the primary valving member from the drive means.

Preferably, the primary and secondary valving members are sequentially urged out
of engagement with the respective primary and secondary valving seats by the drive

means when the respective primary and secondary valving members are



CA 02395959 2002-06-28

WO 01/50046 PCT/IE00/00166

10

15

20

235

30

magnetically coupled to the drive means.

Advantageously, the primary valving member is urged out of engagement with the
primary valve seat before the secondary valving member is urged out of

engagement with the secondary valve seat.

Advantageously, the primary valving member is carried on a main carrier member,

and the drive means is co-operable with a first secondary carrier member, the first

-secondary carrier member forming with the main carrier member a magnetic circuit,

and a first magnetic field generating means is provided for selectively generating a
magnetic field for selectively coupling the main carrier member and the first

secondary carrier member.

In one embodiment of the invention a second secondary carrier member is provided
for carrying the secondary valving member, the second secondary carrier member
forming a magnetic circuit with the main carrier member for facilitating releasable
magnetic coupling of the second secondary carrier member with the main carrier

member.

In another embodiment of the invention a second magnetic field generating means is
provided for selectively magnetically' coupling the second secondary carrier member
with the main carrier member independently of the magnetic coupling of the main

carrier member with the first secondary carrier member.

Preferably, the second urging means acts between the main carrier member and the
second secondary carrier member, and advantageously, the secondary valving
member is resiliently mounted to the second secondary carrier member for
facilitating relative movement between the second secondary carrier member and
the secondary valving member for facilitating disengagement of the primary valving
member from the primary valve seat prior to disengagement of the secondary

valving member from the secondary valve seat.

Preferably, each magnetic field generating means is an electrically powered
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magnetic field generating means. Advantageously, an electrically conductive
connecting means is provided for connecting each magnetic field generating means

to an electrical power supply externally of the valve.

In one embodiment of the invention the respective first and second magnetic field
generating means are independently connected to the external power supply by the

electrically conductive connecting means.

In another embodiment of the invention the first magnetic field generating means
comprises a first electromagnetic coil associated with the main carrier member and

the first secondary carrier member.

In a further embodiment of the invention the second magnetic field generating
means comprises a second electromagnetic coil associated with the main carrier

member and the second secondary carrier member.

Alternatively, the first magnetic field generating means selectively couples the

second secondary carrier member with the main carrier member.

Advantageously, the first urging means acts between the valve housing and the
main carrier member for urging the primary valving member into engagement with
the primary valve seat, and preferably, the first urging means comprises a pair of first

compression springs.

In one embodiment of the invention the respective first compression springs are
electrically conductive and are electrically mutually insulated for acting as the
connecting means for connecting the first magnetic field generating means to the

external electrical power supply.

In an alternative embodiment of the invention the respective first compression
springs independently connect the respective first and second magnetic field

generating means to the external electrical power supply.
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In one embodiment of the invention the first compression springs are concentrically

mounted. Preferably, the second urging means comprises a second compression

spring.

In one embodiment of the invention the valve chamber is an elongated chamber, and
the main carrier member is an elongated member extending longitudinally in the
valve chamber through the primary communicating passageway from the inlet
chamber to the outlet chamber. Preferably, the valve chamber is of circular
transverse cross-section defining a main longitudinally extending central axis, and

the main carrier member is located co-axially with the main central axis.

In one embodiment of the invention the inlet chamber is of transverse cross-
sectional area greater than that of the outlet chamber, and the primary valve seat is

formed by a step change in the cross-sectional area of the valve chamber between

the outlet chamber and the inlet chamber.

In another embodiment of the invention the transverse cross-sectional area of the
upstream chamber is greater than that of the downstream chamber, and the
secondary valve seat is formed by a step change in the cross-sectional area of the

outlet chamber between the downstream and the upstream chambers.

In one embodiment of the invention the valve housing defines an open mouth to the
valve chamber of transverse cross-sectional area sufficient to accommodate the
primary and secondary valving members into the valve chamber, and an end cap

sealably engageable with the valve housing closes the open mouth.

In another embodiment of the invention the primary valving member extends around
the main carrier member. Advantageously, the first and second secondary carrier

members are located at respective opposite ends of the main carrier member.

In one embodiment of the invention the drive means comprises a drive motor, and a
screw drive transmission between the drive motor and the first secondary carrier

member. Preferably, the drive shaft of the drive motor is threaded for engaging a
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correspondingly threaded bore in the first secondary carrier member for forming the
screw drive transmission. Advantageously, the drive motor and the screw drive
transmission define a rotational axis which coincides with the main central axis of the

valve chamber.

In one embodiment of the invention a keying means keys the first secondary carrier
member is keyed in the valve chamber for preventing rotation thereof as the screw
drive transmission rotates for urging the first secondary carrier member longitudinally

along the main central axis.

In one embodiment of the invention a main outlet port is located in the valve housing
communicating with the downstream chamber of the outlet chamber, and
advantageously, a secondary outlet port is provided in the valve housing
communicating with the upstream chamber of the outlet chamber, and ideally, an

inlet port is provided in the valve housing communicating with the inlet chamber.

Ideally, the drive motor is provided by a stepper motor, and preferably, comprises a
permanent magnet rotor keyed to the drive transmission, the rotor being located in
the valve chamber, and a stator comprising a plurality of electromagnetic stator coils
being located radially around the rotor and being sealably isolated from the rotor.
Advantageously, the stator coils are located in the end cap.

In one embodiment of the invention the valve is adapted for controlliing the flow of a

fluid therethrough.

In another embodiment of the invention the valve is adapted for controlling the flow

of gas therethrough.

In a further embodiment of the invention the valve is adapted for controlling the flow

of fuel gas therethrough.

In a still further embodiment of the invention the secondary outlet port is adapted for

connecting to a pilot light jet of a gas powered appliance, and the main outlet port is
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adapted for connection to a main burner of the gas appliance.

The advantages of the invention are many. A particularly important advantage of the
invention is that the valve according to the invention is particularly suitable as a
safety valve for use in supplying fuel gas to a gas appliance. In particular the valve
according to the invention provides an on/off valve which incorporates a safety
feature which facilitates instantaneous isolation of the fuel gas supply to the gas
appliance in the event of an emergency. This is due to the fact that the primary and
secondary valving members can be selectively decoupied from the drive means for
instantaneously urging the primary and secondary valving members into
engagement with the primary and secondary valve seats. When a single first
magnetic field generating means is provided, the primary and secondary valving
members are simultaneously instantaneously decoupled from the drive means when
the first magnetic field generating means is powered down, thereby, allowing the
primary and secondary valving members to be urged simultaneously into
engagement with the corresponding p'rimary and secondary valve seats by the
urging means. A further advantage of the invention is achieved when a second
magnetic field generating means is provided for magnetically coupling the secondary
valving member to the drive means or to the first valving member, and the second
magnetic field generating means is independent of the first magnetic field generating
means. In which case, the primary and secondary valving members can be
independently decoupled from the drive means for selectively closing the respective
primary and secondary passageways independently of each other. This aspect of
the invention provides a particular advantage when the valve is provided with a main
outlet port whereby a fluid supply to the main outlet port is controlled by both the
primary and secondary valving means and a fluid supply to the secondary outlet port
is controlled by the primary valving means only. In which case, by powering down
the second magnetic field generating means only the secondary valving member is
decoupled from the drive means for isolating the main outlet port from the fluid
supply, while the primary valving member may be retained by the first magnetic field
generating means and the drive means for permitting the flow of fiuid to the
secondary outlet port. Thus, in cases where the valve according to the invention is

provided for controlling the supply of fuel gas to a gas powered appliance, if the main



CA 02395959 2002-06-28

WO 01/50046 PCT/1E00/00166

10

15

20

25

30

9

outlet port is connected to a main burner of the gas appliance, and the secondary
outlet port is connected to a pilot light supply for the main burner, the supply of fuel
gas to the main burner can be isolated in the event of an emergency by powering
down the second magnetic field generating means, while fuel gas can still be

supplied to the pilot light jet through the secondary outlet port.

A further advantage of the invention is that little power is dissipated as heat in the
valve, and furthermore, the power requirement of the valve is significantly lower than
that which is required by a solenoid operated valve. Furthermore, operation of the
valve is relatively silent by comparison to conventional solenoid valves, and the

valve is operable for regulating the flow of fluid therethrough without any mechanical

hystersis.

The invention will be more clearly understood from the following description of some
preferred embodiments thereof which are given by way of example only with

reference to the accompanying drawihgs, in which:

Fig. 1 is a transverse cross-sectional side elevational view of a valve according

to the invention,

Fig. 2 is‘a view similar to Fig. 1 of the valve of Fig. 1 in a different state,
Fig. 3 is a view similar to Fig. 1 of the valve of Fig. 1 in another difierent state,

Fig. 4 is a view similar to Fig. 1 of the valve of Fig. 1 in a still further different

state,

Fig. 5 is a view similar to Fig. 1 of a valve according to another embodiment of

the invention,
Fig. 6 is a view similar to Fig. 5 of the valve of Fig. 5 in a different state, and

Fig. 7 is a view similar to Fig. 5 of the valve of Fig. 5 in another different state.
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Referring to the drawings and initially to Figs. 1 to 4 thereof, there is illustrated a
valve according to the invention indicated generally by the reference numeral 1
which is particularly suitable for switching a fuel gas supply to a gas powered
appliance, for example, a gas powered heater, a gas powered oven, a gas powered
hob or the like, none of which are illustrated. The valve 1 comprises a valve housing
2 of any suitable material, typically, aluminium which defines an elongated valve
chamber 3 of circular stepped transverse cross-sectional area, which defines a main
central axis 4. An inlet port 5 to the valve chamber 3 accommodates fuel gas into
the valve chamber 3, and a main outlet port 6 and a secondary outlet port 7
accommodate fuel gas from the valve chamber 3. Typically, the main outlet port 6 is
adapted for delivering a fuel gas supply to a main burner of the gas powered
appliance, while the secondary outlet port 7 is adapted for delivering a pilot supply of
fuel gas to a pilot jet of the fuel gas appliance. This is described in more detail below.
The valve housing 2 defines an open mouth 10 to the valve chamber 3 which is
sealably closed by anend cap 11. A éealing gasket 12 seals the end cap 11 to the

valve housing 2.

A primary valve seat 15 is formed in the valve chamber 3 at a step change in the
diameter of the valve chamber 3 by an annular lip 16 which extends from the valve
housihg 2 at the step change in diameter into the valve chamber 3. The primary
valve seat 15 divides the valve chamber 3 into the inlet chamber 17 with which the
inlet port 5 communicates and an outlet chamber 18 from which the main and
secondary outlet ports 6 and 7 extend. The primary valve seat 15 also defines a
primary communicating passageway 19 which communicates the inlet chamber 17
with the outlet chamber 18. A secondary valve seat 20 is formed in the outlet
chamber 18 by an annular lip 21 which extends from the valve housing 2 into the
outlet chamber 18 at another step change in diameter of the valve chamber 3. The
secondary valve seat 20 divides the outlet chamber 18 into an upstream chamber 23
from which the secondary outlet port 7 extends, and a downstream chamber 24 from
which the main outlet port 6 extends. The secondary valve seat 20 also defines a
secondary passageway 25 which communicates the upstream chamber 23 with the

downstream chamber 24.
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A carrier means comprising a main carrier member 30, and a pair of first and second
secondary carrier members 31 and 32, respectively located at opposite ends of the
main carrier member 30 are located in the valve chamber 3, and the main carrier
member 30 carries a primary valving member 35 for co-operating with the primary
valve seat 15 for selectively closing the primary communicating passageway 19 for
isolating the main and secondary outlet ports 6 and 7 from the inlet port 5. The
second secondary carrier member 32 carries a secondary valving member 36 for co-
operating with the secondary valve seat 20 for selectively closing the secondary
communicating passageway 25 for isolating the main outlet port 6 from the inlet port
5, and also from the secondary outlet port 7. The main carrier member 30 and the
first and second secondary carrier members 31 and 32 are of circular transverse
cross-section, and are co-axially located in the valve chamber 3 along the main

central axis 4.

A drive means comprising a drive motor 38 located in the end cap 11 as will be
described below drives the main carrier member 30 axially in the valve chamber 3
through a screw drive transmission 39, for in turn urging the primary valving member
35 and the secondary valving member 36 out of and into engagement with the
primary valve seat 15 and the secondary valve seat 20, respectively, for opening and
closi~ng the primary communibatih'g passageway 19 and the secondary
communicating passageway 25, respectively. A drive shaft 42 of the drive motor 38
is threaded at 43 and co-operates with a threaded bore 44 extending through the
first secondary carrier member 31 for forming the screw drive transmission 39. A
keying means comprising a keying pin 40 extends downwardly from the end cap 11
into the valve chamber 3, and slideably engages a corresponding bore 41 in the first
secondary carrier member 31 for keying the first secondary carrier member 31 in the
valve chamber 3 for preventing rotation of the first secondary carrier member 31
during driving of the first secondary carrier member 31 and the main carrier 30 by

the drive motor 38.

The primary valving member 35 is provided by an annular seal 45 which extends

around the main carrier member 30, and is carried on a radially extending flange 46
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which extends circumferentially around the main carrier member 30. The secondary
valving member 36 comprises a sealing disc 47 which is carried on a support disc

48. The support disc 48 is in turn carried on the second secondary carrier member
32 as will be described below.

The main carrier member 30 is machined from a single cylindrical member of
magnetic material, typically, steel, and comprises an outer upstream sleeve 50 and
an outer downstream sleeve 51 which extend in opposite directions from a central
body member 52 from which the flange 46 extends. An upstream core member 54
extends from the central body member 52 within the outer upstream sleeve 50, while
a downstream core member 55 extends from the central body member 52 within the
outer downstream sleeve 51. An upstream central bore 58 extends into the upstream
core member 54, while a downstream central bore 59 extends into the downstream
core member 55. The outer upstream and downstream sleeves 50 and 51, the
upstream and downstream core members 54 and 595, the upstream and downstream
central bores 58 and 59, and the central body member 52 are all co-axial and are co-
axial with the main central axis 4 of the valve housing 2. The first and second
secondary carrier members 31 and 32 are also of magnetic material, typically, steel,
and abut respective ends of the outer upstream and downstream sleeves 50 and 51

and the upstream and downstream core members 54 and 55, respectively, and form

~with the respective sleeves 50 and 51 and core members 54 and 55 a magnetic

circuit.

A first magnetic field generating means comprising a first electromagnetic coil 60
selectively magnetically couples the first secondary carrier member 31 with the main
carrier member 30, and a second magnetic field generating means comprising a
second electromagnetic coil 61 selectively magnetically couples the second
secondary carrier member 32 with the main carrier member 30 so that the primary
and secondary valving members 35 and 36 can be urged by the drive motor 38 in
the direction of the arrow A for opening the primary and secondary passageways 19
and 25, and in the direction of the arrow B for closing the primary and secondary
passageways 19 and 25, respectively. The first and second electromagnetic coils 60

and 61 are located in the main carrier member 30, and are wound on first and
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second formers 63 and 64, respectively, which extend around the corresponding
upstream and downstream core members 54 and S5, respectively, in annuli defined
between the corresponding upstream and downstream sleeves 50 and 51 and the
upstream and downstream core members 54 and 55, respectively. The first coil 60
induces a magnetic field in the magnetic circuit formed by the main carrier member
30 and the first secondary carrier member 31 for retaining the first secondary carrier
member 31 magnetically coupled to the main carrier member 30 while the first coil
60 is electrically powered. The second coil 61 induces a magnetic field in the
magnetic circuit formed by the main carrier member 30 and the second secondary
carrier member 32 for retaining the second secondary carrier member 32

magnetically coupled to the main carrier member 30 while the second coil 61 Is

electrically powered.

A first urging means comprising a pair of concentric first compression springs,
namely, a first inner compression spring 65 and a first outer compression spring 66
urges the main carrier member 30 axiélly in the direction of the arrow B for in turn
urging the primary and secondary valving members 35 and 36 into engagement with
the primary and secondary valve seats 15 and 20, respectively, for closing the
primary and secondary communicating passageways 19 and 25, when the first and
second coils 60 and 61 are powered down and the first and second secondary
carrier members 31 and 32 are magnetically decoupled from the main carrier
member 30. The first inner and outer compression springs 65 and 66 are concentric
with the main central axis 4, and act between the end cap 11 and the main carrier 30
for urging the primary and secondary valving members 35 and 36 into engagement
with the primary and secondary valve seats 15 and 20. The first inner and outer
compression springs 65 and 66 are electrically conductive and also act as
conducting means for independently connecting the respective first and second coils
60 and 61 to corresponding first and second external terminals 68 and 69 for
selectively and independently supplying electrical power to the first and second coils
60 and 61. First and second connectors 78 and 79 extending through the gasket 12
connect the respective first inner and outer compression springs 65 and 66 to the
corresponding first and second external terminals 68 and 69, respectively. The

gasket 12 is of an electrically insulating material. First and second electrical
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conductors 73 and 74 extend through corresponding slots 75 and 76 in the main
carrier member 30 for electrically connecting the first inner and outer compression
springs 65 and 66 to the corresponding first and second coils 60 and 61. The first
inner and outer springs 65 and 66 bear on the corresponding first and second
connectors 78 and 79 and the corresponding first and second conductors 73 and 74
for providing electrical continuity from the first external terminal 68 to the first coil 60,
and from the second external terminal 69 to the second coil 61. The first and second

conductors 73 and 74 are insulated relative to the main carrier member 30.

The first and second electromagnetic coils 60 and 61 are electrically connected to
the central body member 52 by corresponding first and second conductors 70 and
71. In this way the electrical circuits to the first and second electromagnetic coils 60
and 61 is completed through the central body member 52, and in turn through the
main carrier member 30, the first secondary carrier member 31, the drive shaft 42 of
the motor 38 and the end cap 11. Thus, the end cap 11, the drive shaft 42, the first
secondary carrier member 31 and the main carrier member 30 act as a ground or
earth for the respective first and second coils 60 and 61. Accordingly, the first and
second electromagnetic coils 60 and 61 can be selectively powered down
independently of each other for facilitating selective magnetic decoupling of the
second secondary carrier member 32 from the main carrier member 30 and the main
carrier member 30 from the first secondary carrier member 31, respectively, for in
turn selectively and independently urging the secondary valving member 36 into
engagement with the secondary valve seat 20, and the primary valving member 35

into engagement with the primary valve seat 15.

A second urging means comprising a second compression spring 80 acting between
the former 64 in the main carrier member 30 and the second secondary carrier
member 32 urges the second secondary carrier member 32 from the main carrier 30,
for in turn urging the secondary valving member 36 into engagement with the
secondary valve seat 20 when the second electromagnetic coil 61 has been
powered down and the second secondary carrier member 32 has been magnetically

decoupled from the main carrier member 30.
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The support disc 48 which supports the sealing disc 47 of the secondary valving
member 36 is carried on a spindle 81 which extends through a bore 84 in the second
secondary carrier member 32 into the downstream central bore 59 of the main
carrier member 30. The spindle 81 is slideable in the bore 84 and in the
downstream central bore 59, and is retained in the downstream central bore 59 in
the main carrier 30 by the magnetic field in the main carrier member 30 and the
second secondary carrier member 32 while the second electromagnetic coil 61 is
powered up. The support disc 48 is also slideable on the spindle 81, and a
secondary compression spring 85 acting between the second secondary carrier
member 32 and the support disc 48 urges the support disc 48 towards the free end
of the spindle 81 for, in turn, resiliently urging the secondary valving member 36
relative to the second secondary carrier member 32 into engagement with the

secondary valve seat 20.

Turning now to the drive motor 38, the drive motor 38 is a stepper motor ana
comprises a permanent magnet rotor 86 rigidly secured to the drive shaft 42. The
drive shaft 42 is rotatably carried in bearings at 87 and 88 in a shaped portion 89 of
the end cap 11. Four radially extending stator coils 90 arranged at 90° intervals
around the rotor 86 are located externally of the shaped portion 89 in the end cap 11
for rotating the rotor 86, and in turn the drive shaft 42. Terminals 91 extending from
the end cap 11 are connected to the stator coils 90 for powering the stator coils S0.
The end cap 11 is so arranged that a chamber 92 in the shaped portion 89 within
which the rotor 86 is located is completely sealed from the stator coils 89, and
accordingly, gas passing through the bearing at 88 from the valve chamber 3 is
sealably retained in the chamber 92. The upstream central bore 58 in the main body
member 30 accommodates the threaded portion 43 of the drive shaft 42 as the first
and second secondary carrier member 31 and 32 and the main carrier member 30
when magnetically coupled are being urged in the direction of the arrow A by the
drive motor 38 for opening the respective primary and secondary communicating
passageways 19 and 25. The annulus formed between the upstream outer sleeve 50
and the upstream core member 54 similarly accommodates the keying pin 40 as the
first and second secondary carrier member 31 and 32 and the main carrier member

30 are being urged in the direction of the arrow A. An electrically insulating disc 94
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in the end cap 11 spaces apart and electrically insulates the first and second
terminals 68 and 69 and the terminals 91 of the stator coils from each other.

The operation of the valve 1 will now be described. Typically, where the valve 1 is
provided for supplying fuel gas to a gas powered appliance, the main outlet port 6 is
connected to a burner of the gas powered appliance, while the secondary outiet port
7 is connected to a pilot jet associated with the burner of the gas powered appliance.
A fuel gas supply is connected to the inlet port 5. An electrical power supply is
connected to the terminals 68, 69 and 91. The power supply to the terminals 68 and
69 to the first and second electromagnetic coils 60 and 61, respectively, typically is
supplied through respective corresponding switches (not shown), which may, for
example, be operated under the control of respective thermostats (also not shown)
for monitoring the temperature of the gas powered appliance. The power supply to
the terminals 91 of the stator coils 90 is typically supplied through a control switch
(not shown) for operating the stepper motor 38 for opening and closing the primary
and secondary passageways 19 and 25 by respectively disengaging and engaging
the primary and secondary valving members 35 and 36 with the primary and
secondary valve seats 15 and 20, respectively, and also for modulating the flow of
fuel gas through the primary and secondary passageways 19 and 25.

In normal operation the first and second electromagnetic coils 60 and 61 are
powered up, thereby magnetically coupling the first and second secondary carrier
members 31 and 32 with the main carrier member 30. Accordingly, in normal
operation when the valve is closed with the primary and secondary valving members
35 and 36 engaged with the primary and secondary valve seats 15 and 20, the main
and secondary outlet ports 6 and 7 are isolated from the main inlet port 5, see Fig. 1.
When the valve 1 is in this state and when the first and secondary coils 60 and 61
are powered up, thereby magnetically coupling the first and second secondary
carrier members 31 and 32 with the main carrier 30, when it is desired to open the
valve to communicate the main and secondary outlet ports 6 and 7 with the inlet port
5, the stepper motor 38 is operated for urging the main carrier member 30 in the
direction of the arrow A for in turn disengaging the primary valving member 35 and

the secondary valving member 36 from the primary and secondary valve seats 15
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and 20. Because of the secondary compression spring 85 which urges the
secondary valving member along the spindle 81 into engagement with the secondary
valving seat 20, as the main carrier member 30 is being urged in the direction of the
arrow A, the primary valving member 35 disengages the primary valve seat 15, while
the secondary valving member 36 remains in engagement with the secondary valve
seat 20. The secondary valving member 36 remains in engagement with the
secondary valve seat 20 until the secondary valving member 36 has slid along the
spindle 81 under the action of the secondary compression spring 85 to the free end
thereof. At which stage, further movement of the main carrier member 30 in the
direction of the arrow A causes the secondary valving member 36 to disengage the
secondary valve seat 20, thereby opening the primary and secondary passageways
19 and 25, and thus the valve 1, see Fig. 2. In this way a supply of fuel gas is
supplied through the secondary outlet port 7 to the pilot jet, which can be ignited
prior to the fuel gas supply being delivered through the main outiet port 6 to the
burner. The stepper motor 38 can then be operated for urging the main carrier
member 30 in the direction of the arrow A or B for modulating the flow of fuel gas
through the main outlet port 6, depending on the rate at which fuel gas is to be
delivered to the burner through the outlet port 6. When it is desired to isolate the
burner and the pilot jet from the fuel gas supply, the stepper motor 38 is operated for
urging the main carrier member 30 in the direction of the arrow B for in turn engaging
the primary and sécondafy valving members 35 and 36 with the corresponding
primary and secondary valve seats 15 and 20, thus closing the valve 1. During this
entire operation from the time the valve 1 is opened until it is closed, the first and

second coils 60 and 61 were continuously powered.

If during normal operation of the valve 1 while the valve 1 is supplying fuel gas to the
burner and the pilot jet through the main and secondary outlet ports 6 and 7, should
an emergency arise, for example, should the temperature of the gas powered
appliance rise above a safe level, the respective switches (not shown) through which
the electrical power supply is supplied to the first and second coils 60 and 61 are
switched off under the action of the respective thermostats (not shown), thereby
isolating the first and second coils 60 and 61 from the power supply. Once the first

and second coils 60 and 61 are powered down, the first and second secondary
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carrier members 31 and 32 are effectively instantaneously magnetically decoupled
from the main carrier member 30. Thus, the secondary valving member 36 is
virtually instantaneously urged in the direction of the arrow B into engagement with
the secondary valve seat 20 under the action of the second compression spring 80
acting between the main carrier member 30 and the second secondary carrier
member 32. Simultaneously the main carrier member 30 is urged in the direction of
the arrow B by the first inner and outer springs 65 and 66 for in turn simultaneously
urging the primary valving member 35 into engagement with the primary valve seat
15, see Fig. 3. Thus, the fuel gas supply is virtually instantly isolated from the main
and secondary outlet ports 6 and 7, and in turn from the burner and pilot jet of the
gas powered appliance being supplied by the valve 1.

Should the valve 1 be closed in an emergency as just described, in order to open the
valve 1, and to operate the valve 1 normally, the stepper motor 38 must first be
operated for urging the first secondary carrier member 31 in the direction of the
arrow B for engaging the main carrier member 30, and further, for urging the main
carrier member 30 into engagement with the second secondary carrier member 32.
When the first and second secondary carrier members 31 and 32 are in tight
abutting engagement with the main carrier member 30 the power supply to the first
and second coils 60 and 61 is again established, thereby magnetically coupling the
first and second secondary carrier members 31 and 32 with the main carrier member
30. For so long as the first and second coils 60 and 61 continue to be powered, the
main body member 30, and in turn the primary and secondary valving members 35
and 36 can be operated in the directions of the arrows A and B by the stepper motor
38 for opening and closing the valve 1 and for modulating the flow of fuel gas
through the valve 1.

In certain cases, should it be desired to only isolate the main outlet port 6 from the
inlet port 5 in an emergency, the switch (not shown) supplying the second coil 61
can be switched off, thereby isolating the second coil 61 from the power supply, and
thus magnetically decoupling only the second secondary carrier member 32 from the
main carrier member 30. This, thus, causes the secondary valving member 36 to be

urged in the direction of the arrow B into engagement with the secondary valve seat
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20 under the action of the second compression spring 80 acting between the main
carrier member 30 and the second secondary carrier member 32, see Fig. 4. In
order to operate the valve normally by the stepper motor 38 after the second coil 61
has been isolated from the electrical power supply, the stepper motor 38 is operated
for urging the first secondary carrier member 31 and the main carrier member 30 in
the direction of the arrow B for urging the main carrier member 30 into engagement
with the second secondary carrier member 32 so that by providing the electrical
power supply to the second coil 61 the main carrier member 30 and the second

secondary carrier member 32 can be again magnetically coupled.

It should be noted that the combined urging force of the first inner and outer
compression springs 65 and 66 should be greater than the urging force of the
second compression spring 80 for avoiding any danger of the second compression
spring 80 acting against the first inner and outer compression springs 65 and 66 for
urging the primary valving member 35 out of engagement with the primary valve seat
15 when the valve 1 is closed under the action of the respective compression
springs 65, 66 and 80 when the main carrier member 30 is disengaged from the first
secondary carrier member 31.

- Referring now to Figs. 5 to 7 there is illustrated a valve 100 according to another

embodiment of the invention. The valve 100 is substantially similar to the valve 1,
and similar components are identified by the same reference numerals. The main
difference between the valve 100 and the vaive 1 is that the second electromagnetic
coil 61 and the corresponding second former 64 have been dispensed with.
However, the magnetic field generated by the first electromagnetic coil 60 is
sufficient for retaining the first and second secondary carrier members 31 and 32
magnetically coupled with the main carrier member 30. In order to establish a
magnetic circuit for magnetically coupling the first and second secondary carrier
members 31 and 32 with the main carrier member 30, the annuli formed between the
outer upstream and downstream sleeves 50 and 51 and the upstream and
downstream core members 54 and 55 extend continuously through the main carrier
member 30 and through the central body member 52. An annular member 101 of

non-magnetic material, in this embodiment of the invention brass, extends within the
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annuius formed between the outer downstream sleeve 51 and the downstream core
member 55 for locating the respective outer upstream and downstream sleeves 50
and 51 and the upstream and downstream core members 54 and 55 relative to each
other. The annular member 101 extends into the central body member 52. The
second compression spring 80 acts between the annular member 101 and the
second secondary carrier member 32. O-ring seals 103 seal the annular member
101 within the main carrier member 30 for preventing the flow of fluid from the inlet
chamber 17 to the outlet chamber 18 through the main carrier member 30. In this
embodiment of the invention the first coil 60 is powered through the first inner and

outer compression springs 65 and 66.

Operation of the valve 100 is substantially similar to operation of the valve 1 with the
exception that it is not possible to magnetically decouple the second secondary
carrier member 32 from the main carrier member 30 independently of decoupling the
main carrier member 30 from the first secondary carrier member 31. Once the first
electromagnetic coil 60 is powered dox}vn, the first and second secondary carrier
members 31 and 32 are simultaneously magnetically'decoupled from the main
carrier member 30.

In Fig. 6 the valve 100 is illustrated with the primary and secondary valving members
35 and 36 engaging the primary and secondary valve seats‘ 15 and 20 thus closing
the primary and secondary passageways 19 and 25. In Fig. 6 the main carrier
member 30 has been moved into this closed position by the stepper motor 38. In
Fig. 7 the main carrier member 30 and the primary and secondary valving members
35 and 36 are illustrated in a similar position to that of Fig. 6, however, in Fig. 7 the
main carrier member 30 has been urged into the closed position under the action of
the first inner and outer compression springs 65 and 66 as a result of magnetic
decoupling of the main carrier member 30 from the first secondary carrier member
31, resulting from powering down of the first coil 60. In Fig. 5 the valve 100 is ‘
illustrated open with the main carrier member 30 magnetically coupled to the first

secondary carrier member 31 and held in the open position by the stepper motor 38.

The advantage of providing the drive means as a stepper motor 38 is that it permits
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precision control of axial movement of the main carrier member 30 in the direction of
the arrows A and B for in turn providing precision control and modulation of the flow
of fuel gas through the main and secondary outlet ports, and in particuiar, through
the main outlet port for modulating the flow of fuel gas supply to the burner. This is
achieved by the fact that the number of steps through which the stepper motor 38 is
rotated can be counted, thereby allowing a precise determination of the position of
the main carrier member 30 in the valve chamber 3, and in turn, the positions of the
primary and secondary valving members 35 and 36 relative to the corresponding
primary and secondary valve seats 15 and 20 at any time during operation of the

valves according to the invention.

A further advantage of the valves according to the invention is that the valves cannot
be opened for so long as the electromagnetic coil or coils are powered down, and
irrespective of the position of the main carrier member 30 in the valve chamber 95,
once the electromagnetic coil or coils are powered down the valve will automatically

be closed.

While the valves according to the invention have been described generally as
controlling the flow of fuel gas to a gas powered appliance, it will be appreciated that
the valves according to the invention may be used for controlling any fluid or fluid like

medium.

It will also be appreciated that while the keying means for preventing rotation of the
first secondary carrier member within the valve chamber has been described as
comprising a keying pin engageable with a corresponding bore in the first secondary
carrier member, any other suitable keying means may be provided. For example, it
is envisaged that the first secondary carrier member may be appropriately shaped,
for example, may be provided with one or more flats which would be engageable

with corresponding flats in the housing of the valve.
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Claims
1. A valve comprising a valve housing (2) defining a valve chamber (3), the

valve chamber (3) forming an inlet chamber (17) and an outlet chamber (18), a
primary valve seat (15) separating the inlet chamber (17) from the outlet chamber
(18) and defining a primary communicating passageway (19) communicating the
inlet chamber (17) with the outlet chamber (18), a primary vélving member (35) in
the valve chamber (3) co-operating with the primary valve seat (15) for selectively
closing the primary communicating passageway (19) for isolating the outlet chamber
(18) from the inlet chamber (17), a secondary valve seat (20) located in the outlet
chamber (18) downstream of the primary valve seat (15), the secondary valve seat
(20) dividing the outlet chamber (18) into an upstream chamber (23) and a
downstream chamber (24) and defining a secondary communicating passageway
(25) communicating the downstream chamber (24) with the upstream chamber (23),
a secondary valving member (36) being provided in the outlet chamber (18) co-
operating with the secondary valve seat (20) for closing the secondary
communicating passageway (25) for isolating the downstream chamber (24) from
the upstream chamber (23), the secondary valving member (36) being coupled with
the primary valving member (35), a drive means (38) releasably magnetically
coupleable to the primary valving member (35) for urging the primary valving
member (35) and the secondary valving member (36) out of engagement with the
primary valve seat (15) and the secondary valve seat (20), respectively, for
respectively opening the primary communicating passageway (19) for
communicating the respective inlet and outlet chambers (17, 18), and the secondary
communicating passageway (25) for communicating the downstream chamber (24)
with the upstream chamber (23), the drive means (38) and the primary valving
member (35) being selectively decoupleable, and a first urging means (65, 66) being
provided for urging the primary valving member (35) into engagement with the
primary valve seat (15) and the secondary valving member (36) into engagement
with the secondary valve seat (20) when the primary valving member (35) is
decoupled from the drive means (38), characterised in that the secondary valving
member (36) is releasably magnetically coupleable to the primary valving member
(35), and a second urging means (80) is provided for urging the secondary valving
member (36) into engagement with the secondary valve seat (20) when the
secondary valving member (36) is decoupled from the primary valving member (35).
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2. A valve as claimed in Claim 1 characterised in that the secondary valving
member (36) is selectively decoupleable from the primary valving member (35).

5 3. A valve as claimecl in Claim 1 or 2 characterised in that the secondary valving
member (36) is selectively decoupleable from the primary valving member (35)
independently of decoupling of the primary valving member (35) from the drive

means (38).

10 4. A valve as claimed in any preceding claim characterised in that the primary
and secondary valving members (35, 36) are sequentially urged out of engagement
with the respective primary and secondary valving seats (15, 20) by the drive means
(38) when the primary valving member (35) is magnetically coupled to the drive
means (38) and the secondary valving member (36) is magnetically coupled to the

15  primary valving member (35).

5. A valve as claimed in Claim 4 characterised in that the primary valving
member (35) is urged out of engagement with the primary valve seat (15) before the
secondary valving member (36) is urged out of engagement with the secondary

20 valve seat (20).

6. A valve as claimed in any preceding claim characterised in that the primary
valving member (35) is carried on a main carrier member (30), and the drive means
(38) is co-operable with a first secondary carrier member (31), the first secondary

25 carrier member (31) forming with the main carrier member (30) a magnetic circuit,
and a first magnetic field generating means (60, 61) is provided for selectively
generating a magnetic field for selectively coupling the main carrier member (30) and

the first secondary carrier member (31).

30 7. A valve as claimed /n Claim 6 characterised in that a second secondary
carrier member (32) is provided for carrying the secondary valving member (36), the
second secondary carrier member (32) forming a magnetic circuit with the main
carrier member (30) for facilitatir.,g releasable magnetic coupling of the second

secondary carrier member (32) with the main carrier member (30).

2 CA 02395959 2002-06-28 AMENDED SHEET
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8. A valve as claimed in Claim 7 characterised in that the first and second
secondary carrier members (31, 32) are located at respective opposite ends of the

main carrier member (30).

0. A valve as claimed in Claim 7 or 8 characterised in that a second magnetic

field generating means (61) is provided for selectively magnetically coupling the
second secondary carrier member (32) with the main carrier member (30)
independently of the magnetic coupling of the main carrier member (30) with the first

10 secondary carrier member (31).

10. A valve as claimed in any of Claims 7 to 9 characterised in that the second
urging means (80) acts between the main carrier member (30) and the second

secondary carrier member (32).

15
11. A valve as claimed in any of Claims 7 to 10 characterised in that the

secondary valving member (36) is resiliently mounted to the second secondary
carrier member (32) for facilitating relative movement between the second
secondary carrier member (32) and the secondary valving member (36) for

20 facilitating disengagement of the primary valving member (35) from the primary valve
seat (15) prior to disengagement of the secondary valving member (36) from the

secondary valve seat (20).

12. A valve as claimed in any of Claims 7 to 11 characterised in that each
25  magnetic field generating means (60, 61) is an electrically powered magnetic field

generating means.

13. A valve as claimed in Claim 12 characterised in that an electrically conductive
connecting means (65, 66) is provided for connecting each magnetic field generating

30 means (60, 61) to an electrical power supply externally of the valve (1).

14. A valve as claimed in Claim 12 or 13 characterised in that the respective first
and second magnetic field generating means (60, 61) are independently connected
to the external power supply by the electrically conductive connecting means (65,
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66).

18. A valve as claimed in any of Claims 12 to 14 characterised in that the first

magnetic field generating means (60) comprises a first electromagnetic coil (60)
5 associated with the main carrier member (30) and the first secondary carrier member

(31).

16. A valve as claimed in any of Claims 12 to 15 characterised in that the second

magnetic field generating means (61) comprises a second electromagnetic coil (61)
10 associated with the main carrier member (30) and the second secondary carrier

member (32).

17. A valve as claimed in any of Claims 7 to 16 characterised in that the first
magnetic field generating means (60) selectively couples the second secondary
15 carrier member (32) with the main carrier member (30).

18. A valve as claimed in any of Claims 6 to 17 characterised in that the first
urging means (65, 66) acts between the valve housing (2) and the main carrier
member (30) for urging the primary valving member (35) into engagement with the

20 primary valve seat (15).

19. A valve as claimed in any of Claims 6 to 18 characterised in that the first
urging means (65, 66) comprises a pair of first compression springs (65, 66).

25  20. A valve as claimed in Claim 19 characterised in that the respective first
compression springs (65, 66) are electrically conductive and are electrically mutually
insulated for acting as the connecting means for connecting the first magnetic field

generating means (60) to the external electrical power supply.

30 21. A valve as claimed in Claim 19 or 20 characterised in that the respective first
compression springs (65, 68) independently connect the respective first and second
magnetic field generating means (60, 61) to the external electrical power supply.

22. A valve as claimed in any of Claims 19 to 21 characterised in that the first
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compression springs (65, 66) are concentrically mounted.

23. A valve as claimed in any of Claims 6 to 22 characterised in that the second
urging means (80) comprises a second compression spring (80).

24. A valve as claimed in any of Claims 6 to 23 characterised in that the valve

chamber (3) is an elongated chamber, and the main carrier member (30) is an
elongated member extending fongitudinally in the valve chamber (3) through the
primary communicating passageway (19) from the inlet chamber (17) to the outlet

10 chamber (18).

25. A valve as claimed in Claim 24 characterised in that the valve chamber (3) is
of circular transverse cross-section defining a main longitudinally extending central
axis (4), and the main carrier member (30) is located co-axially with the main central

15 axis (4).

26. A valve as claimed in any of Claims 6 to 25 characterised in that the inlet
chamber (17) is of transverse cross-sectional area greater than that of the outlet

chamber (18), and the primary valve seat (15) is formed by a step change in the
20 cross-sectional area of the valve chamber (3) between the outlet chamber (18) and

the inlet chamber (17).

27. A valve as claimed in any of Claims 6 to 26 characterised in that the
transverse cross-sectional area of the upstream chamber (23) is greater than that of

25  the downstream chamber (24), and the secondary valve seat (20) is formed by a
step change in the cross-sectional area of the outlet chamber (18) between the

downstream and the upstream chambers (23, 24).

28. A valve as claimed ir any of Claims 6 to 27 characterised in that the valve

30 housing (2) defines an open imouth (10) to the valve chamber (3) of transverse
cross-sectional area sufficient to accommodate the primary and secondary valving

members (35, 36) into the valve chamber (3), and an end cap (11) sealably
engageable with the valve housing (2) closes the open mouth (10).
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29. A valve as claimed in any of Claims 6 to 28 characterised in that the primary
valving member (35) extends around the main carrier member (30).

30. A valve as claimed in any of Claims 6 to 29 characterised in that the drive
5 means (38) comprises a drive motor (38), and a screw drive transmission (39)
between the drive motor (38) and the first secondary carrier member (31).

31. A valve as claimed in Claim 30 characterised in that the drive shaft (42) of the

drive motor is threaded (43) for engaging a correspondingly threaded bore (44) in
10 the first secondary carrier member (31) for forming the screw drive transmission (39).

32. A valve as claimed in Claim 30 or 31 characterised in that the drive motor
(38) and the screw drive transmission (39) define a rotational axis which coincides

with the main central axis (4) of the valve chamber (3).

15
33. A valve as claimed in any of Claims 30 to 32 characterised in that a keying

means (40, 41) keys the first secondary carrier member (31) in the valve chamber
(3) for preventing rotation thereof as the screw drive transmission (39) rotates for
urging the first secondary carrier member (31) longitudinally along the main central

20 axis (4).

34. A valve as claimed in any preceding claim characterised in that a main outiet
port (6) is located in the valve housing (2) communicating with the downstream
chamber (24) of the outlet chamber (18).

25
35. A valve as claimed in any preceding claim characterised in that a secondary

outlet port (7) is provided in the valve housing (2) communicating with the upstream
chamber (23) of the outlet chamber (18).

30 36. A valve as claimed in any preceding claim characterised in that an inlet port
(5) is provided in the valve housing communicating with the inlet chamber (17).

37. A valve as claimed in any preceding claim characterised in that the drive

motor is a stepper motor.
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38. A valve as claimed in any preceding claim characterised in that the drive
motor (38) comprises a permanent magnet rotor (86) keyed to the drive transmission
(39), the rotor (86) being located in the valve chamber (3), and a stator (90)
comprising a plurality of electromagnetic stator coils (90) being located radially
around the rotor (86) and being sealably isolated from the rotor (86).

39. A valve as claimed in Claim 38 characterised in that the stator coils (90) are

located in the end cap (11).

40. A valve as claimed in any preceding claim characterised in that the valve (1)
is adapted for controlling the flow of a fluid therethrough.

41, A valve as claimed in any preceding claim characterised in that the valve (1)
is adapted for controlling the flow of gas therethrough.

42.  Avalve as claimed in any preceding claim characterised in that the vaive (1)
is adapted for controlling the flow of fuel gas therethrough.

43. A valve as claimed in any preceding claim characterised in that the

secondary outlet port (7) is adapted for connecting to a pilot light jet of a gas
powered appliance, and the main outlet port (6) is adapted for connection to a main

burner of the gas appliance.
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