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This invention relates, in general, to thermoelectric
safety shut-off devices, and has particular relation to an
improved thermoelectric safety shut-off device having at
least two outlets, and valve means for closing both out-
Tets upon occurrence of a given condition to provide 100%
shut-off, for example, of the flow of gaseons fuel.

Thermoelectric safety shut-off devices for maintaining,
for example, flow of fuel to a burner as long as a thermo-
electric generator is heated by the flame of a pilot burner
and for shutting off the flow of fuel to the burner upon
extinguishment of the pilot burner flame are known in
the art. Due to the inability of the minute thermoelectric
current that can be generated by the heat of a pilot
burner flame on a thermoelectric generator to open the
shut-off valve, it has been previcusly proposed to-employ,
for example, a diaphragm valve which operates in con-
junction with the thermoelectric generator and its electro-
magnet te establish a flow of fuel to the burner upon
energization of the electromagnet by the heat of the pilot
burner flame on the thermoelectric generator:

These latter devices have been automatic or self-
operating and are suitable for that purpose, but they have
not provided 100% safety shut-off of the fuel upon ex-
tinguishment of the pilot burner flame, Heretofore: in-
stead there has been a flow of fuel to the pilot burner when
it is extinguished as well as when it is ignited. This
permits the escape of unburned gas with possible serious
consequences:

While the improved thermoelectric safety shut-off de-
vice of the present invention has utility in connection with
diaphragm or equivalent valves which operate in con-
junction with a thermoelectric: generator and its electro-
magnet to provide automatic control of the gaseous fuel
supply, it is to be understocd that the device according to
this- invention is not limited to such use but may be em-
ployed for all similar or equivalent purposes as suitable
or desired; for example, wherever it is desired to provide
a safety shut-off of at least two independent gas supplies.

One of the main objects of the present invention is to
provide an improved thermoelectric safety shut-off device
with which 100% safety shut-off of the fuel for both a
main burner and a pilot burner is obtained in case the
pilot burner flame is extinguished. .

Another and more specific object of the invention is
to provide an improved thermoelectric: safety shut-off de-
vice having incorporated therein a double-faced valve and
an additional fuel chamber for securing 100% safety shut-
off of the gaseous fuel for the pilot burner as well as 1009
safety shut-off of the gaseous fuel for the main burner
when the pilot burner flame is extinguished.

Another more specific object of the invention is to
incorporate with the double-faced valve for the purposes
set forth an additional valve for shutting off the discharge
of bleed gas from the diaphragm or equivalent valve when
the pilot burner flame is extinguished:

Another more specific object of the invention is to
provide an improved thermoelectric. safety shut-off' device
having an improved arrangement of fuel chambers for the
reception of the gaseous fuel and for delivering fuel to
the pilot burner and discharging bleed gas; also an im-
proved dual valve seat structure between the inlet cham-
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ber and the chamber from which bleed gas is discharged,
and an improved dual valve arrangement under the con-
trol of an electromagnet connected in circuit with. the
thermoelectric generator for controlling the delivery of
gas to the pilot burner and the discharge of bleed gas.

Further objects and advantages. and numerous. modifi-
cations and adaptations of the invention will appear from
the following detailed description taken in. connection. with
the accompanying drawings.

In the drawings: o

Figure 1 is a more or less diagrammatic view of one
illustrative system embodying a thermoelectric safety shut-
off device according to the present invention;

Figure 2 is an axial sectional view through the thermeo-
electric safety shut-off device shown in Figure 1; and

Figure 3 is a transverse sectional view through the valve
actuator between the dual valves taken on the line 3—3
of Figure 2,

Referring now to the drawings,. the: burner shown. at 1
in Figure 1 is a main burner. It may be the main burner
for a room or space heater, or it may be the burner for
a water heater or for a floor furnace; or any other burner
and of any suitable construction.

A fuel supply pipe or conduit 2 leads to the burner &
for delivery of gaseous or other fuel thereto; for example,
through: 'a mixing chamber '3 to which air is admitted
through adjustable. ajr inlets (net. shown) as well under-
stood.in the art. The flow of gas-through. the: conduit 2
is controlled by a main valve 4 shown in: the form of a
diaphragm: valve: :

The diaphragm valve 4. comprises. & pair of valve: body:
parts 5. and 6. The valve body part. 6 has: a. gas’ inlet: 7,
a gas outlet 8, and an intermediate passage: 9 between the
inlet 7 and the outlet 8. Centiguous sections: of conduit
2 are connected to inlet 7 and outlet 8. The passage: &
has an annular valve seat 19 at one end thereof.

A diaphragm 11 issecured-marginally between the valve
body parts 5 and 6 and separates the:main flow of-gas from:
inlet. 7 to- outlet 8 from the. diaphragm: chamber’ 2 on
the opposite: side. of the diaphragm:. The- diapbragm. ¥1
carries a main valve member 13 which is- adapted: to: sead
upon' valve seat 10 to shut off the flow of fuel tos the
main burner 1. and for movement. to- open. position: away:
from valve: seat 10 for flow: of fuel- to-the: maiir burner:.

The: valve body part § has a valve block or valve hody
part 14 provided with a relatively: small: auxiliary' valve
chamber 15. A passage: 16 opens from. the inlet or up-
stream side. of the valve 4 into valve: chamber $5.. ThHe
opening of the: passage: 16 into valve chamber- 15: is: pro=
vided with a valve seat 7. A passage: 18 opens fronr
the: valve: chamber 15 to an outlet. 19 The opening of
the passage: 1§ from the: chamber 15 has a: valve: seat 20
which: is aligned axially with the: valve seat: IT. The:ins
terior of the. valve chamber 15 is; connected or in: com=
munication with- the: interior: of the diaphragm: chamber
1Z through a passage 2. - :

A double-faced valve 22 has: reciprocatory’ movement
in valve body part- 14, and, when: in: one position, 'seats
against valve:seat 17 to: shut off admission: of- gas: to: valve
chamber 15 through passage. 16.. In: its: other’ position:
valve 22 seats against: valve seat 29 to shut off discharge
of gas from diaphragm: chamber 12 through chamber: 15
and outlet'19.. An:arm 23, piveted:at:24; has:an armature
part 25 which: when: an electromagnet: 26 is energized at:
tracts: the. armature: 25 and, swings arm- 23 counterclock=
wise about its pivet 24, A spring: 27  swings. the: armature-
2§ to.retracted position, and arm 23 clackwise. about its.
pivot, 24 when the electromagnet. 26. is 'degner,gized,, -as.
will-hereinafter appear.. . o

The thermoelectric safety shut-off device according
to. the present invention is. designated: in, its. entirety at 30
and’ comprises, for example, a valve body 31" Having i
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ternally - threaded openings 32’ for attaching the same

to a suitable support.

The valve body 31 has a chamber 32 from which gas
is supplied to a pilot burner 33 by a pipe or tube 34;
also a chamber 35 from which bleed gas is discharged
through a pipe or tube 36 which opens, for example, in
close proximity to the flame position of pilot burner 33.
Between the chambers 32 and 35 the valve body 31
has an inlet chamber 37 which receives gaseous fuel from
the inlet or upstream side of valve 4 through a pipe or
conduit 38. The pilot burner 33 is located in juxtapositicn
or in lighting proximity to the burner L.

The chambers 35 and 37 are separated by a partition 39
which has an axial opening or passage 40 of cylindrical
form. Mounted in the opening 40 is a valve seat mem-
ber 41 which has at one end a valve seat 42 and, at its
opposite end, a valve seat 43. Intermediate its ends,
valve seat member 41 has a laterally opening port 44
which registers with a port 45 in partition 39, and thus
communicates or is connected with outlet 19 of the dia-
phragm valve 4 by a pipe or tube 46.

A shut-off valve 48 is adapted to seat upon valve
seat 42 to shunt off discharge of bleed gas through port
42’ and pipe 36. The valve 48 is secured to one end of a
stem 49. The opposite end of stem 49 extends, for ex-
ample, into a hood or housing 50 and has secured there-
on an armature 51. An electromagnet 52 having 2 magnet
frame 53 and a coil 54 is adapted for holding the arma-
ture 51 in atiracted position and thereby the valve mem-
ber 48 open when a thermoelectric generator 55 is heated
by the flame of pilot burner 33. The magnet frame 53
is carried by a terminal bushing 56 clamped in place by
2 nut 57. The armature 51 and valve 48 may be attached
to the stem 49 in a manner to permit self-accommodation
of the armature to the pole faces of the magnet frame 53
and self-accommodation of the valve 48 to its seat 42.

The thermoelectric generator 55 comprises dissimilar
thermoelectric generator elements 59 and 66 joined to
form a “hot” junction 61 which is positioned to be heated
by the flame of the pilot burner 33. One thermoelectric
generator element 59 is connected by a conductor 62 and
through a terminal tip 63 to one terminal of the coil 54.
The other terminal of coil 54 is connected, for example,
through terminal bushing 56 and a conductor 64 to the
other thermoelectric generator element 60. A thermostat,
Limit switch, or other condition responsive device 92 is
shown conmected in circuit with the electromagnet 26.
While the thermoelectric generator 55 is shown in the
form of a thermocouple, it may be in the form of a
thermopile or of other suitable or desired form.

A tubular bushing 68 is screwed into the valve body
31 in axial alignment with the stem 49, and has a Jaterally
opening port 69 which registers with a port 70 opening
from valve body 31 for the delivery of fuel for the pilot
burner 33 through the pipe 34. The bushing 68 has at
its inner end an annular valve seat 71 against which one
side of a double-faced valve 72 is adapted to seat to shut
off the supply of fuel to the pilot burner 33. The valve
72 is biased to open position with respect to valve seat
71 and to position with its opposite side seated against
valve seat 43 by a coiled spring 73, and there is inter-
posed between the valves 48 and 72 a valve actuator 74
for actuating the valve 72 to closed position simultaneouns-
ly with the operation of valve 48 to closed position when
the flame of pilot burner 33 is extinguished.

The valve actuator 74 externally is of hexagonal (Fig-
ure 3) or other form to slide in the inner cylindrical open-
ing in the valve seat member 41 and.to permit gas flow
from the port or inlet 45 between the actuator 74 and the
valve seat member 41 and to outlet pipe 36 when valve
48 is in open position and valve 72 is closed against
valve seat 43. The valve 48 carries a conical pin 75 which
cooperates with a conical recess in the adjacent end of
the actuator 74, and a coiled spring 76 is interposed be-
tween the conical pin 75 and the closed end of the axial
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opening in the actuator 74. The outer periphery of the
actuator 74 has an annular groove 78 for providing and
maintaining communication with the port 45 when the
valve part 72’ is unseated from the valve seat 43 whereby
upon failure of the ignition burner, gas is permitted to
flow from the inlet 38 through the valve seat member 41
around valve actuator 74 to the port 45 and the connected
cenduit 46 and passage 18 of the diaphragm valve.

A reset button 80 and its stem 81 have sliding move-
ment in the member 68. The opening through which
stem 81 reciprocates is sealed against gas leakage by suit-
able packing 82. The inner end of stem 81 is headed at
82’, and a coiled spring 83 interposed, for example, be-
tween packing 82 and reset button 8¢ moves the reset
stem and button to their outwardly projected position when
the button 80 is released. When the button 89 is engaged
with the fingers and depressed, the stem 81 engages a
reset pin 85 carried by the valve 72, and, through the pin
85, actuator 74, and pin 75, actuates the valve 48 to
open position and armature 51 to attracted position
against the pole ends of the magnet frame 53 while at
the same time moving the face 72’ of the valve 72 into
engagement with the seat 43 and moving said valve away
from the seat 71. When the reset button 80 is released,
the valve member 72 is held by the spring 73 in the posi-

ion to which it was moved by the resetting operation as
the spring 83 returns the reset stem and button to their
outwardly projected position.

With the parts of the apparatus positioned as shown in
Figures 1 and 2, the following sequence is followed to
start the system: :

The reset button 80 is engaged with the fingers and
pressed inwardly. This moves the armature 51 to at-
tracted position, the valve 48 to open position, the valve
part 72’ to closed position against its valve seat 43, and
the valve 72 to open position away from its valve seat
71. Gas thereupon passes through the pipe 38, inlet
chamber 37, through the passage surrounded by valve
seat 71, and out through ports 6% and 70 and pipe 34
to the pilot burner 33 which is then ignited, for example,
with a taper, match, or otherwise as desired.

Upon ignition of the pilot burner 33, the flame there-
of by heating one or more “hot” junctions of the thermo-
electric generator 55 energizes the electromagnet 52 to
hold the armature 51 in attracted position and the shut-
off valve 48 in open position. If there is a thermostat
or other condition responsive device in the circuit for
the coil of the electromagnet 26 as shown at 92 in Figure
1, and assuming that such device is calling for heat, its
switch is closed and the electromagnet 26 is then ener-
gized. Energization of electromagnet 26 moves valve
22 against seat 17, which shuts off the delivery of fuel
to the diaphragm chamber 12 through passage 16 and
opens the port at valve seat 20 for the discharge of bleed
gas through passage 21, valve chamber 15, passage 18,
pipe 46, ports 45, 44 and 42’, and pipe 36 to position
adjacent to the flame of the pilot burner 33 where it is
burned.

The venting or bleeding of gaseous fuel from the dia-
phragm chamber 12 as above described provides a pre-
ponderance of gas pressure on the under-side of dia-
phragm 11 at the inlet side of valve 4. The gas pressure
thereupon moves the diaphrgam valve 13 to open posi-
tion, thereby establishing a flow of gaseous fuel to the
main burner 1 which is ignited by the pilot burner 33.

When the electromagnet 52 is energized -sufficiently to
hold armature 51 in attracted position and valve 48 in open
position, the reset button 80 may be released. Spring 73
then holds valve 72 in open position with respect to
valve seat 71 and closed against valve seat 43, and spring
83 returns reset button 80 to its outwardly projected
position. In this position gas continues to flow through
the pipe 34 to maintain the flame at the pilot burner 33.
_ If after the system is started the thermostat or other
device at 92 operates to position where no further heat is
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desired, it opens the circuit for the coil of the -eléctro-
magnet 26. As a result, the valve 22 mioves against its
seat 20 to shut off the discharge of bleed gas through pipe
46 and opens the port at valve seat 17 for delivery of
gaseous fuel into the diaphragm chamber 12 from the
inlet side of valve 14 through the passage 18.

This results in building up gas pressure in chamber 12
to about the pressure on the other side of the diaphragm,
and the diaphragm valve 13, which is weighted (or spring
loaded if desired), moves to closed position against its
valve seat 10 to shut off the supply of gaseous fuel to
the main burner 1. The electromagnet 52, however,
-continues to be energized for the supply of fuel to the
pilot burner 33 as long as the thermoelectric generator
55 is heated by the flame of the pilot burner 33.

If the flame of the pilot burner 33 is extinguished, the
armature 51 is moved to retracted position by a spring $5
(Figure 2) with accompanying movement of valve 48 to
closed position against its seat-42’ to shit-off communica-
tion between the port 45 and the outlet pipe 36. At the
same time the valve 72 is moved to closed position against
its valve seat 71, while the face 72’ of the valve 72 is
moved away from the seat 43. "When the valve 72 is
closed against its seat 71 the flow of gaseous fuel to the
pilot burner 33 is shut-off, and on movement of the
face 72" of the valve 72 away from the seat 43, gas can
flow from the inlet 38 to the port 45, and through the
conduit 46 to the passage 18 of the diaphragm valve.
"Thus, when the safety shut-off valve 30 is deenergized,
gas under pressure is supplied to the chamber 12 of the
‘diaphragm valve 4 and the valve member 13 thereby held
m closed position irrespective of the position of the pilot
valve member 22. The valve 48, being now closed, pre-
vents further discharge of bleed gas through the pipe 36.
There is thus provided 100% safety shut-off for the
‘gaseous fuel not only for the main burner but also for
the pilot burner and for the bleed pipe.

With the safety shut-off valves 48 and 72 open, valve
72’ closed and the pilot burner 33 lighted, the thermostat
or other condition-responsive means is operable auto-
matically to open and close the diaphragm valve 4 inde-
pendently of the safety shut-off valves which continue
open as long as the flame of the pilot :burner 33 is ‘burn-
ing and electromagnet 52 is energized sufficiently to hold
armature 51 in attracted position.

The embodiment of the invention shown in the draw-
‘ings is for illustrative purposes only, and it is to be ex-
pressly understood that said drawings and the accompany-
ing specification are not to be construed as a definition of
the limits or scope of the invention, reference being had
to the appended claims for that purpose.

I claim:

1. In control apparatus for fluid fuel burning apparatus
having a main burner and an ignition burner, the com-
bination of a fluid pressure operated valve controlling
flow of fuel to said main burner and having a pressure
chamber provided with a bleed outlet for bleeding fuel
therefrom, an inlet passage for admitting fuel to said
chamber for operation of said valve to.closed position, an
electromagnetic operator, pilot valve means under control
of said electromagnetic operator and acting to open com-
munication between said inlet passage and said chamber
and to close communication between said chamber and
said bleed outlet when said electromagnetic operator is
deenergized, said pilot valve means acting to close .com-
munication between said inlet passage and said chamber
and to open communication between said chamber and
said bleed outlet when said electromagnetic operator is
energized, a safety shut-off valve body having .a fuel
inlet, a first fuel outlet for supplying fuel to said pilot
burner, a port affording an inlet for delivering bleed
fuel from said bleed outlet of said fluid pressure operated
valve to said safety shut-off valve body and a vent pas-
sage for venting bleed fuel from said safety shut-off valve
bedy, a safety shut-off valve biased to closed position
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6
shutting off communication between said port and said
vent passage, an electromagnet effective when energized to
hold said safety shut-off valve in open position, and
valve means ‘biased to a first position shutting off com-
munication between the fuel inlet of said safety shut-off
valve body and said -port and opening communication
between said fuel inlet and said first fuel outlet of 'said
safety shut-off valve body when said -electromagnet holds
said safety shut-off valve open, said last mentioned valve
means being operated by the operation of said shut-off
valve to closed position to a second position shutting off
the delivery of fuel from the fuel inlet of said safety shut-
off valve body to said first fue] outlet of said safety shut-
off valve body and opening communication between the
fuel inlet of said safety shut-off 'valve body and said port.

2. Control apparatus :according to claim 1 wherein
there i3 means for moving said safety shut-off valve to
the open position te which it is held by said electromagnet.

3. :Control apparatus according to claim 1 wherein
there is a thermoelectric :generator subject to the heat
.of the flame of said pilot burner and connected in circuit
with said ¢lectromagnet to energize the same, and con-
dition responsive means controlling said electromagnetic
operator.

4. In a safety shut-off valve, .in combination, a valve
body having first and second chambers with means de-
fining a connecting passage between said chambers and
first and second valve seats at opposite ends of said pas-
sage, said valve bedy having a fluid inlet opening into
said second chamber and a first fluid outlet opening from
said second chamber with a third valve seat therebetween,
-a port communicating with said connecting passage be-
tween said first and second walve seats, said valve body
‘having a second fluid outlet opening from said first cham-
‘ber, a safety shut-off valve biased to closed position against
said first valve ‘seat to shut off communication between
said connecting passage and said first chamber, an electro-
magnet effective when energized to hold said safety shut-
-off valve in open position to place said portin-communica-
tion with said second fluid outlet, and valve means biased
to -a first position in cooperation with said second valve
seat to shut off communication between said fluid inlet
and said -connecting passage and to position separated
from said third valve seat to place said fluid inlet in com-
munication with said first fluid outlet, said last men-
tioned valve means being operated by the operatien of

said safety shut-off valve to closed position to a sec-

ond position coeoperating with said third valve seat to
close communication between said fluid inlet and said first

fluid outlet and to position separated from said ‘second

valve seat to place said fluid inlet in communication with
said port through said connecting passage.

5. A safety shut-off valve according to claim 4 where-
in the operation of said last mentioned valve means by
the operation of said ‘safety shut-off valve to closed posi-
tion is accomplished by a wvalve actuator slidable in said
connecting passage with space between it and the wall of
said passage and co-acting at one -end with -said safety
shut-off valve and at its opposite end with said last men-
tioned valve means.

6. A safety shut-off valve according to claim 4 where-
in there is means for moving said safety shut-off valve to
the open position in which it is held by said electro-

magnet and said last mentioned ‘valve ‘means to its first

position,

7. A safety shut-off valve according te claim 4 where-
in there is a thermoelectric generator subject to the heat
of ‘a flame and connected in circuit with said electromag-
net to energize the same.

8. In a safety shut-off valve, in combination, a valve
body having first and second chambers with means de-
fining ‘a connecting passage between said chambers and
first and second valve seats :at opposite ends of said ‘pas-
sage, :said valve body having a fluid inlet opening into
said second chamber and -a first fluid outlet opening from
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said second chamber with a third valve seat therebetween,
a port communicating with said connecting passage be-
tween said first and second valve seats, said valve body
having a second fluid outlet opening from said first cham-
ber, a safety shut-off valve biased to closed position against
said first valve seat to shut off communication between
said connecting passage and said first chamber, an arma-
ture connected to said safety shut-off valve, an electro-
magnet effective when energized to hold said armature
in attracted position and said safety shut-off valve in open
position to place said port in communication with said
second fluid outlet, and valve means biased to a first posi-
tion in cooperation with said second valve seat to shut off
communication between said fluid inlet and said connect-
ing passage and to position separated from said third
valve 'seat to place said fluid inlet in communication with
said first fluid outlet, said last mentioned valve means be-
ing operated by the operation of said safety shut-off valve
to closed position to a second position cooperating with
said third valve seat to close communication between said
fluid inlet and said first fluid outlet and to position sep-
arated from said second valve seat to place said fluid inlet
in communication with said port through said connecting
passage.

9. In a safety shut-off valve, in combination, a valve
body having first and second chambers with means defin-
ing a connecting passage between said chambers and first
and second valve seats at opposite ends of said passage,
said valve body having a fluid inlet opening into said sec-
ond chamber and a first fluid outlet opening from said
second chamber with a third valve seat therebetween, a
port communicating with said connecting passage between
said first and second valve seats, said valve body having
a second fluid outlet opening from said first chamber, a
safety shut-off valve biased to closed position against said
first valve seat to shut off communication between said
connecting passage and said first chamber, an armature
connected to said safety shut-off valve, an electromagnet
effective when energized to hold said armature in at-
tracted position and said safety shut-off valve in open
position to place said port in communication with said
second fiuid outlet, valve means biased to a first position
in cooperation with said second valve seat to shut off
communication between said fluid inlet and said con-
necting passage and to position separated from said third
valve seat to place said fluid inlet in communication with
said first fluid outlet, said last mentioned valve means be-
ing operated by the operation of said safety shut-off valve
to closed position to a second position cooperating with
said third valve seat to close communication between
said fluid inlet and said first fluid outlet and to position sep-
arated from said second valve seat to place said fluid
inlet in communication with said port through said con-
necting passage, and means for moving said armature
to attracted position and said safety shut-off valve to the
open position in which it is held by said electromagnet
and said last mentioned valve means to its first position.

10. In a safety shut-off device for fluid fuel burning
apparatus having an ignition burner, a main burner, and
diaphragm valve means controlling flow of fuel to said
main burner comprising, a valve -body having an inlet
and a first outlet for supply of fuel to said ignition burner,
a port communicating with said diaphragm valve, first
valve means controlling flow of fuel from said inlet to
said first outlet and to said port, a second outlet, second
valve means controlling flow of fuel from said port to
said second outlet, and means responsive to burning of
fuel at said ignition burner controlling said first and
second valve means to permit flow of fuel from said inlet
to said first outlet and from said port to said second out-
let while fuel is burning at said ignition burner and to
prevent flow of fuel from said inlet to said first outlet
and from said port to said second outlet but permitting
flow of fuel from said inlet to said port when burning of
fuel at said ignition burner ceases. )
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11. Control apparatus for fluid fuel burning apparatus
having main and ignition burmers comprising, in com-
bination, a fluid pressure operated valve controlling the
flow of fuel to said main burner and having a chamber
provided with a passage for bleeding of fuel from said
chamber for actuation of said valve, pilot valve means
for said fluid pressure operated valve controlling the
flow of fuel bled from said chamber through said bleed
passage, said pilot valve means having control means
having a first position permitting fuel to be bled from
said chamber through said passage and having a second
position preventing fuel from being bled from said cham-
ber through said passage, and a safety shut-off device
controlling the flow of fuel through said bleed passage
and also controlling the flow of fuel to said ignition
burner, said safety shut-off device having movable con-
trol means having a normal operating position permit-
ting fuel flow to said ignition burner and permitting the
flow of bleed fuel through said bleed passage under the
control of said pilot valve means, said last-mentioned
control means also having a safety position preventing
the flow of fuel to said ignition burner and also prevent-
ing the flow of bleed fuel through said bleed passage ir-
respective of the position of the control means of said
pilot valve means,

12. Apparatus for controlling the flow of fluid fuel
comprising, in combination, a fluid pressure operated
valve connected to a source of fluid fuel under pressure
and having a chamber and a bleed passage, pilot valve
means for said fluid pressure operated valve connected
to said chamber, bleed passage and source, said pilot valve
means having control means having a first position pre-
venting communication between said chamber and bleed
passage and affording communication between said source
and chamber to effect closure of said fluid pressure op-
erated valve by the fluid pressure from said source in said
chamber, said control means also having a second po-
sition preventing communication between said source and
chamber and affording communication between said cham-
ber and bleed passage to normally bleed said chamber
and effect opening of said valve, and a safety shut-off
device connected to said bleed passage and source and
having a vent port, said safety shut-off device having mov-
able control means having a normal operating position
affording communication between said bleed passage and
said vent port permitting cycling of said fluid pressure
operated valve under the control of said pilot valve
means, said last-mentioned control means also having a
safety position preventing communication between said
bleed passage and vent port and affording communica-
tion between said bleed passage and source to thereby
subject said chamber to fluid pressure from said source
when the control member of said pilot valve is in its said
second position, wherefore on movement of the control
means of said safety shut-off device to its safety position,
said chamber is subjected to fluid pressure from said
source and said fluid pressure operated valve is held closed
thereby irrespective of the position of the control means
of said pilot valve means.
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