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24 Claims. 
1. 

This invention relates, in general, to burner 
control and Safety shut-off valves, and is par 
ticularly concerned with a combined control and 
safety shut-off valve which, under the control 
of fluid pressure and thermoelectric power, con 
trols the flow of gaseous fuel to a main burner, 
and when, for example, a pilot burner is ex 
tinguished, operates to shut off the flow of gas 
eous fuel both to the main burner and to the pilot 
burner. 
While I shall hereinafter, in connection with 

the drawings, describe certain particular com 
bined control and safety shut-off valves em 
bodying the present invention in relation to a 
particular burner system, it is to be understood 
that this invention is not in its broader aspects 
limited to the particular embodiments selected 
for illustration, nor to use with the particular 
burner system shown and described. 

In prior control and safety shut-off systems 
of the type with which this invention is con 
cerned there has been interposed in the fuel 
Supply pipe leading to the main burner a di 
aphragm valve under control of a thermoelectric 
generator positioned to be heated by a pilot 
burner for the main burner in conjunction with 
another and separate valve also in the fuel supply 
pipe leading to the main burner and which is op 
erable to shut off the supply of fuel both to the 
main burner and to the pilot burner when the 
pilot burner is extinguished. 
One of the main objects of the present inven 

tion is to provide a valve of the class described 
wherein all of the elements for accomplishing, 
the control and Safety shut-off functions are 
combined into one compact unit to simplify and 
reduce the cost of manufacture, installation, and 
Service. 
Another object of the invention is to provide a 

valve that will fail safe under all conditions and 
which will provide 100% shut-off of the burner 
and pilot burner gas. 
Another object of the invention is to provide 

for Safety shut-off in case the pilot burner be 
comes extinguished for any reason. 
Another object of the invention is to provide a 

valve of the class described wherein the Walve 
member under control of fluid pressure and 
thermoelectric power for controlling the flow of 
gaseous fuel to the main burner also acts as a 
flow interrupter for shutting off the flow of fuel 
to the main burner while the pilot burner is be 
ing signited. 
Another object of the invention is to provide 

in conjunction with a diaphragm valve for con 
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trolling the flow of gaseous fuel to the main 
burner a thermoelectric safety shut-off valve 
for Shutting off the flow of gaseous fuel both to 
the main burner and the pilot burner, and 
means for closing and holding closed the di 
aphragm valve during resetting of the thermo 
electric safety shut-off valve and while the pilot burner is being ignited. 
Another object of the invention is to provide 

in a valve of the class described an intermediate 
passage between the valve inlet and the valve 
outlet, valve seats at opposite ends of said pas 
Sage, a diaphragm valve movable into and out of 
seating engagement with one valve seat under 
the control of fluid pressure and thermoelectric 
power, a safety shut-off valve movable into and 
Out of seating engagement with the other Walve 
seat, said safety shut-off valve being held open 
by thermoelectric power and moving to closed 
position when the thermoelectric power ceases to 
be sufficient to hold it open, a pilot outlet open 
ing from the intermediate passage between the 
valve seats, and means for resetting the Safety 
shut-off valve to open position, which means 
acts also to close and hold closed the diaphragm 
valve during the resetting operation. 

Further objects and advantages of the inven 
tion. Will appear from the following detailed de 
Scription, taken in connection with the accom 
panying drawings which show the construction 
and operation of certain illustrative embodi 
ments of the invention. 
In the drawings: 
Figure 1 is a sectional view taken in a longi 

tudinal axial plane of a combined control and 
safety shut-off valve embodying the present in 
vention, and showing the same embodied in an 
illustrative form of burner system which is shown 
more or leSS Schematically and on a reduced 
scale; 

Figure 2 is a horizontal section taken general 
ly along the line 2-2 of Figure 1, and with the 
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upper cover of the valve removed; 
Figure 3 is a bottom plan view of the valve 

shown in Figures 1 and 2; and 
Figure 4 is a diagram showing more or less 

Schematically one illustrative thermoelectric 
circuit for thermoelectrically energizing the elec 
tromagnet of the safety shut-off valve and the 
electromagnet for controlling the application of 
fluid energy to the diaphragm valve, and where 
in the latter electromagnet is under the control 
of a thermostat. 

Referring now to the drawings, and first to 
Figure i which shows one form of valve embody 
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ing the present invention with the basic elements 
of a, burner System illustrated on reduced scale, 
the burner, shown at is the main burner. It 
may be the main burner, for example, for a room 
or Space heater, or it may be the inain burner for 
a water heater, or for a floor furnace, an oven 
burner or any other burner, and of any suitable 
Construction. 
A fuel Supply pipe 2 leads to the burner for 

the delivery of gaseous or other fuel thereto, for 
example, through a mixing chamber 3 to which 
air is admitted through adjustable air inlets (not 
shown) as well understood 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 is shown in Figures. 1, 

2, and 3 as comprising a pair of valve body parts 
5 and 6. The valve body part 6 has a gas inlet 
, a gas outlet 8, and an intermediate passage 9 
between the inlet 7 and the outlet 8. Contiguous 
Sections of conduit 2 are connected to inlet 7 and 
Outlet 8. The passage 9 has a valve seat () at 
One end and a Valve seat at its opposite end. 
The passage 9 is preferably of faring or spread 
ing form to give passage 9 larger cross-sectional 
area at the seat i? than at the seat for a pur 
pose which will hereinafter appear. 

. A diaphragm. 2 is secured 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 3 on the opposite side 
of the diaphragm. The diaphragm 2 carries a 
main Valve member 4 which is adapted to seat 
upon Valve seat () to shut off the flow of fuel 
to the main burner and for movement to posi 
tion away from valve seat 19 for flow of fuel 
to the main burner. 
The valve body parts 5 and 6 have pasasge 

means 5 for receiving fuel from the inlet side 
of the Valve 4, and the valve body part 5 has a 
paSSage 3 which, when in communication with 
paSSage means f5, receives the gaseous fuel from 
paSSage means. 5 and applies the pressure or en 
ergy thereof into diaphragm chamber 3 and 
thereby to diaphragm 42 to close the valve mem 
ber 4. The upper end of passage means 5 
Opens into a passage 7 in auxiliary valve body 
8 as best shown in Figure 2. Passage 7 com 
municates, when, for example, first auxiliary 
Valve means 9 is open, with a passage 20 which 
communicates with passage is for delivering the 
gas into the diaphragm chamber 3. 
Second auxiliary valve means 2, when Open, 

places the interior of the diaphragm chamber 3 
in communication with a vent or bleed paSSage 
22 which may lead to atmosphere, or through 
a conduit into the furnace chamber, or into prox 
inity to the pilot burner 23. The auxiliary valve 
means 9 is closed when the auxiliary valve means 
2 is Open, and when the auxiliary valve means 2 
is closed the auxiliary valve means 9 is open. 
The pilot burner 23 is located in juxtaposition 

to the main burner to maintain a pilot flame 
for igniting the main burner. The pilot burner 
23 receives its pilot burner supply of gas through 
a conduit 24 which leads at 25 from the passage 
9 between the valve seats 2 and at opposite 
ends thereof. The pilot burner 23 may be in 
the form shown and described in the copending 
application of Stephen L. Kille, Serial No. 693,927, 
now abandoned, filed August 30, 1946, or in the 
Copending application of Charles E. Hajny, Serial 
No. 39,339, filed July 1, 1948, or in the copending 
application of Eugene E. Meusy, Serial No. 146, 
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686, filed February 28, 1950, or of any other suit 
able form. 

Suffice it to state that the pilot burner 23 has 
One or more orifices at 26 for maintaining one 
or more flames for igniting the main burner 
and for heating the one or more hot junctions 
of a thermoelectric generator 27 which may be 
in the form of a thermocouple of concentric 
character as shown and described in Oscar J. 
Leins Patent No. 2,126,564, issued August 9, 1938, 
or other form, or in the form of a thermopile. 

the form of auxiliary valve means 9 and 2 
for controlling entry of gas into diaphragm 
chamber 3 and venting of gas from this chann 
ber as shown in the drawings, is merely illus 
trative and, per se, forms no part of the present 
invention. Mechanisms of this sort are knoWn 
in the art and the particular form of the mech 
anism may vary widely within the scope of the 
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present invention. 
. The thermoelectromagnetic actuator for the 

WalWe means. Í 9 and 2 also, per Se, forms no part 
of the present invention. Such thermoelectro 
magnetic actuators are well known in the art, 
for example, in general, in Lourdes W. McCarty 
Patent No. 2,349,443, issued May 23, 1944. Suffice 
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it, therefore, to state that the actuator shown. 
in the drawings is in the form of a magnetic 
frame comprising a core or coil spool. 28 and a 
coil 29. The electromagnet has an armature 30 
Which SWings to attracted position upon energiza 
tion of the core 29 by the thermoelectric genera 
tor 27... Upon deenergization of the electromag 
net the armature 30 SWings to retracted position, 
for example, under the action of spring means 3. 
A Stein 32, connected to the armature at 33, 

is reciprocated within the core 28 by swinging 
movement of arnature 30. The opposite end of 
the Stem 32 is pivotally connected at 34 to an 
actuating arm 35 pivoted at 36. The free end 
Of this arm 35 cooperates at 37 with a member 
38 which rocks on a pivot 39. The member 38 
carries pins. 4, one of which acts to open one 
Waliye means í 9 when the member 38 is rocked in 
One direction, with accompanying closing of 
the other Valve means 2. When the member 38 
is rocked in the other direction, the other pin 
40 opens the other valve means 2 with accom 
panying closing of the valve means 9. 
In Figure 4, one end of the coil 29 is shown con 

nected by a lead conductor 4 to One side of the 
thermoelectric generator 27. One section of a 
lead conductor 42 connects the opposite end of 
coil 29 to one of the contacts 43 of a thermostat 
44 or other condition responsive device. The 
Other Section of lead conductor 42 is shown con 
nected at one end to the other terminal 45 of 
the thermostat 44 or other condition responsive 
device, and as extending and connected at its 
Opposite end to the other side of the thermo 
electric generator. 
A Safety shut-off valve member 46 is adapted 

to Seat, for example, upon valve seat at the 
adjacent end of passage 9 to shut off the flow of 
gas both to the main burner through the out 
let 8 and to pilot burner 23 through pilot burner 
Outlet 25. The valve member 46 is secured to one 
end of a carrier member 4, and an armature 
48 is Secured to the opposite end of the car 
rier 47. 
An electromagnet A9, having a magnet frame 

st and a coil 5, is adapted for holding the arma 
ture 48 in attracted position and thereby the 
valve member 46 open when the thermoelectric 
generator 27 is heated by the pilot burner flame. 
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In Figure 4, one end of the coil 5i is shown con 
nected by a lead conductor 52 to lead conductor 
4, and the other end of the coil 5 is shown 
connected by a lead conductor 53 to the adjacent. 
lead conductor section 42. The electromagnet 
49 is shown enclosed within a tubular housing 
54 having a closure and mounting plate 55 se 
cured by screws as shown in Figure 3, or other 
wise, as desired, and sealed to valve body part 
6, over an opening. 56 therein. The outer end of 
the tubular housing 54 may be closed, for ex 
ample, by a removable closure and electromag 
net mounting cap 57. 
A reset button 58 is adapted to be pressed in 

wardly to move the armature 48 to attracted po 
sition and valve member 46 to open position. The 
reset button 58 and its stem 59 have sliding move 
ment in a member 60 detachably secured and 
Sealed in an opening 6 in the mounting plate 55. 
The opening through which stem 59 reciprocates 
may be sealed against gas leakage by suitable 
packing 62. The inner end of reset stem 59 is 
connected at 63 to one end of a lever 64 in a 
manner to permit rocking of the lever relative to 
the reset stem. The opposite end of the lever 64 
is connected at 65 to a pin 66 which pin has 
sliding movement in carrier member 47. The 
connection at 65 permits rocking movement of 
lever 64 relative to pin 66. Between the connec 
tions 63 and 65, the lever 64 is pivoted at 67 on 
a pivot carried, for example, by plate 55. 
The pin 66 projects inwardly through valve 

member 46 and has one leg of a formed or gen 
erally U-shaped leaf spring 68 riveted or other 
wise secured to it at 69. A similarly formed or 
generally J-shaped leaf spring 70 has one leg 
riveted or otherwise - Secured to the main or dia 
phragm valve member 4 at 7 f. The free leg 
of leaf spring straddles the free leg of leaf 
spring 68 and has interlocking relation relative 
thereto. A coiled spring 72, interposed between a 
fange 4 on carrier member 4 and the inner end 
of magnet housing 75, moves the valve member 
46 to closed position when the energization of the 
electromagnet 49, by the thermoelectric generator 
27, ceases to be sufficient to hold armature 48 in 
attracted position. A coiled spring 76 moves re 
set button 58 to its outwardly projecting position 
When it is released. 
The electromagnet comprising core 28 and coil 

29 and the related actuating mechanism for valve 
means 9 and 2 may be enclosed within a cup 
shaped cover 7 secured to valve body part 5, for 
example, by posts 18 and nuts 79. The electro 
magnet and pivot pin 35 may be supported on 
mounting plate 89 secured in place between abut 
ments on valve body part 5 and shoulders on posts 
78. In Figure 2, circuit connector means is shown 
at 82 for connecting the electromagnet 49 in cir 
cuit. With the thermoelectric generator 27, for ex 
ample, as shown in Figure 5, by lead conductors 
of coaxial form as shown in the Oscar J. Leins 
patent previously identified herein. The coaxial 
conductors are designated by reference charac 
ters 52 and 53 which are the same as the refer 
ence characters applied to the corresponding lead 
conductors in Figure 5. A similar circuit con 
nector is shown at 83, and terminal connectors are 
shown at 84 and 85 for completing the therno 
electric circuits for coil 29, coil 51, thermoelectric 
generator 27, and for the contacts or terminals 43 
and 45 of the thermostat or Cther condition re 
sponsive device. , - 
When the pilot burner 23 is extinguished, the 

electromagnet having coil 29 and the electromag 
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net 49 are deemergized. As a result the safety 
shut-off valve member 4S is in closed position 
shutting off the flow of gas both to the main 
burner and pilot burner 26. The valve means 9 
and 2i is in position shutting off venting of gas 
from diaphragm chamber 3 and permitting en 
try of gas into the diaphragm chamber 13 from 
the inlet side of the valve 4 through passages 5 
and 6. As a result, the diaphragm valve 4 is 
also in closed position. 
With the parts in the foregoing relation, the foll 

lowing sequence is followed to start the sys 
tem: 
The reset button 58 is engaged with the fingers 

and pressed inwardly. This swings lever 64 in 
a clockwise direction which moves pin 66 down 
wardly as the device is viewed in Figure 1. This 
movement of pin 66 moves the carrier 47 with 
it, and thus moves armature 48 to attracted posi 
tion and valve member 45 to open position. Gas 
thereupon passes through outlet 25 to pilot burner 
23, which is then ignited. 
Upon ignition of the pilot burner 23 the flame 

thereof, by heating the One or more hot junc 
tions of the thermoelectric generator 27, ener 
gizes the electromagnet 49 to hold the safety 
shut-off valve. 46 in open position. Assuming 
that the thermostat 44 is calling for heat, its 
SWitch is closed and the thermoelectric generator 
27 then energizes the electromagnet having coil 
29 sufficiently to move valve means is and 2 to 
positions wherein the entry of gas into diaphragm 
chamber 3 through passages 5 and 6 is shut 
off and where the diaphragm chamber 3 is vented 
through vent or bleed passage 22. However, as 
long as the resetting operation continues (i.e., 
as long as the reset button 58 is depressed) the 
leg of spring 68 engages the leg of spring 70, 
thus holding the diaphragm valve 4 in closed 
position and preventing flow of gas to the main 
burner until the resetting operation is com 
pleted and the reset button is released. The dia 
phragm valve 4 is thus utilized to interrupt the 
flow of gas to the main burner during the reset ting operation. 
When the electromagnet 49 is energized suffi 

ciently to hold armature 48 in attracted position 
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and safety shut-off valve member 46 in open po 
sition, the reset button 58 may be released. 
Springs T2 and 76 then return reset button 58 
to its outwardly projecting position, and pin 65 
slides upwardly as the device is viewed in Figure 
1, carrying with it the spring 68 so as to release 
this spring from the spring 7. In this position 
the gas acts upwardly through the passage 9 
from the smaller cross-sectional end thereof, and 
its energy or pressure on the diaphragm 2 moves 
the diaphragm valve 4 to open position for the 
flow of gas to the main burner which is ignited 
by the pilot burner 25. 

If after the system is started the thermostat 
operates to position, where further heat is not 
desired, it opens the thermoelectric circuit for the 
electromagnet having the coil 29. As a result 
the waive means f9 and 2 operates to position 
shutting off the venting of the diaphragm cham 
ber 3 and permitting entry of gas into the dia 
phragm chamber 3 from the inlet side of valve 
4 through passages 5 and 6. The diaphragm 
valve 4 then closes to shut off the Supply of gas 
to the main burner, notwithstanding that the elec 
tromagnet 49 continues to be energized as long as 
the thermoelectric generator 2 is heated by the 
pilot burner flame, whereby the safety shut-off 

75. valve 46 is held open for continuing Supply of 
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gas to the pilot-burner through the pilot burner 
Outlet 25. 

If the pilot burner 23 is extinguished, the safe 
ty shut-off valve member 46 closes and there 
by shuts off not only the flow of gas to the main 
burner but also the flow of gas to the pilot 
burner. This provides 100% safety shut-off for 
the system. 
With the safety shut-off valve 46 open and 

the pilot burner lighted the thermostat or other 
condition responsive means is operable automati 
cally to open and close the diaphragm valve 
f4 independently of the safety shut-off valve 46 
which continues Open as long as the pilot burner 
23 is ignited and electromagnet 49 energized Suf 
ficiently to hold armature 48 in attracted posi 
tion and safety shut-off valve 46 in open posi 
tion. 
The embodiment of the invention shown in 

the drawings is for illustrative purposes only, 
and it is to be expressly understood that said 
drawings and the accompanying 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 a burner control valve of the class de 

Scribed, in combination, a valve body having 
therein a main valve opening, a main valve 
member operable in the valve body to control 
the flow of gas through said opening, means op 
erable to open said main valve and to apply the 
energy of gaseous fuel from the inlet Side of the 
valve to close said main valve member, a safety 
shut-off valve operable to closed and open posi 
tions in Said valve body, means for maintaining 
the Safety shut-off valve in open position, means 
for moving Said safety shut-off valve to closed 
position, means for resetting said safety shut 
off valve to open position, and means for holding 
Said main valve closed to interrupt the flow of 
gas through said main valve opening during re 
setting of said safety shut-off valve. 

2. A burner control valve according to claim 1 
wherein there is a first electromagnet for con 
trolling the application of the energy of the gas 
eOuS fuel from the inlet Side of the valve to close 
the main valve member, said electromagnet being 
adapted to be connected in electric circuit with 
a thermoelectric generator adapted to be sub 
ject to the heat of a pilot burner, and a second 
electromagnet on said valve body and connected 
in parallel circuit relation with the thermoelec 
tric generator circuit for said first electromagnet 
and of a character when energized to hold the 
Safety shut-off valve in open position. 

3. A burner control valve according to claim 
1 wherein the means in the valve body for hold 
ing the main valve closed to interrupt the flow 
of gas through the main valve opening during 
resetting of the safety shut-off valve comprises 
a first interlocking member connected to the 
main valve member and a second interlocking 
member connected to the resetting means for 
movement into engagement with said first inter 
locking member to hold the main valve member 
closed during operation of the resetting means, 
and means for unlocking said second interlock 
ing member from said first interlocking member 
upon completion of the resetting operation. 

4. A burner control valve according to claim 
wherein the means in the valve body for holding 
the main valve closed to interrupt the flow of gas 
through the main valve opening during resetting 
of the Safety shut-off valve comprises a first in 
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8 
terlocking member, connected to the main valve 
member and a secondinterlocking member con 
nected to the resetting means for movement into 
engagement with said first interlocking member 
to hold the main valve member closed during 
operation of the resetting means, and wherein 
the Connection between said Second interlock 
ing member and the reset means is of a character 
to free the main valve member for operation 
to open and closed positions upon completion 
of the resetting operation of the safety shut-off 
valve. 

5. A burner Control valve according to claim 
1 wherein the means in the valve body for hold 
ing the main valve closed to interrupt the flow 
of gas through the main Valve opening during 
resetting of the Safety shut-off valve comprises 
a first interlocking member connected to the 
main valve member and a second interlocking 
member connected to the resetting means for 
movement into engagement with said first inter 
locking member to hold the main valve member 
closed during operation of the resetting means, 
and wherein the connection between said second 
interlocking member and said reset, means is of 
a character to free the main valve member for 
Operation to open and closed positions upon com 
pletion of the resetting operation of the safety 
Shut-off valve, and an electromagnet adapted to 
be energized by a thermoelectric generator to 
hold the safety shut-off valve in gpen position. 

6. In a control valve, in combination, a pair of 
Valve body parts having a diaphragm secured 
therebetween, one of said valve body parts hav 
ing a main fluid inlet, a main fluid outlet, and an 
intermediate passage therebetween, valve seats 
at opposite ends of said intermediate passage, 
a main valve member carried by said diaphragm 
and movable into and out of engagement with 
the valve Seat at one end of said intermediate 
passage, a Safety shut-off valve movable into and 
Out of engagement with the valve seat at the op 
posite end of Said intermediate passage, reset 
means for resetting said safety shut-off valve 
to Open position, and interconnecting means be 
tWeen Said reset means and said main valve 
member for holding said main valve member 
closed during the resetting operation, said in 
terconnecting means being unlocked by release 
of Said reset means. 

7. A control valve according to claim 6 where 
in the intermediate passage has an intermediate 
outlet opening therefrom between the valve seats 
at Opposite ends of said passage. 

8. A control valve according to claim 6 wherein 
the Safety shut-off valve is carried by a carrier 
having an armature thereon, and wherein the 
reset means for Said safety shut-off valve com 
prises a pin having sliding movement in said 
Carrier in at least one direction. 

9. A control valve according to claim 6 wherein 
the safety shut-off valve is carried by a carrier 
having an armature thereon, and wherein the re 
Set means for resetting the safety shut-off valve 
comprises a pin having sliding movement in said 
carrier, and an electromagnet for holding said 
armature in attracted position and the safety 
shut-off valve in open position, said shut-off valve 
and arnature having movement to open and 
attracted positions respectively with the move 
ment of the pin in one direction and the pin hav 
ing movement relative to the safety shut-off valve 
and armature in the opposite direction. 

10. In a control valve having an inlet and 
an outlet, in combination, means defining a pas 
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sage having valve seats at its opposite ends, a 
main valve means for effecting movement of 
said main valve into and out of engagement 
with one valve seat, a safety shut-off valve mov 
able into and out of engagement with the other 
valve seat, a pin having sliding movement in said 
safety shut-off valve in one direction and moving 
said safety shut-off valve with it to open posi 
tion upon movement of the pin in the opposite 
direction, a first interlocking member connected 
to the main valve member, means for actuating 
said pin in a direction to open said Safety shut 
off valve anda second interlocking member con 
nected to said pin for movement into engage 
ment with said first interlocking member to hold 
the main valve member closed upon such actua 
tion of said pin. 

11. A control valve according to claim i0 
wherein there is an electromagnet for holding 
the safety shut-off valve in open position, and 
means for moving said pin relative to the safety 
shut-off valve to release the second interlocking 
member from the first interlocking member for 
operation of the mail valve to open and closed 
positions upon release and movement of the pin 
in a direction opposite the direction of move 
ment of the pin which moves the safety shut 
off valve with it to open position. 

12. A control valve according to claim 10 
wherein the means for actuating said pin in a 
direction to open said safety shut-off valve com 
prises a reciprocatory reset member, and a piv 
oted lever connected to said reset member and to the pin." 

13. In a valve of the class described, in com 
bination, a valve body having a valve opening, a 
first valve seat at one end of said opening, a sec 
ond valve seat at the opposite end of said open 
ing, a first valve member, a second valve member, 
means for effecting movement of said first valve 
member to closed position against said first seat 
and to open position separated from said first 
Seat, means for moving said second valve member 
to closed position against said second seat, actu 
attirig means for moving said second valve mem 
ber to open position separated from said second 
seat and for holding said second valve member 
in Open position, and cooperating means on said 
first valve member and said actuating means and 
Operable to hold said first valve member closed 
against its seat when said actuating means is in 
position holding said second valve member in 
Open position Separated from its seat. 

14. A valve according to claim 13 wherein the 
Cooperating means for holding the first valve 
member closed against its seat when the actu 
ating means is in position holding the second 
Valve member in open position comprises coop 
erating generally U-shaped leaf Springs disposed 
in the valve opening. 

15. A valve according to claim 13 wherein the 
first valve member is carried by a diaphragm 
With the valve opening side of the valve on one 
side of the diaphragm and separated by the dia 
phragm from a chamber on the opposite side of 
the diaphragm; the means for effecting move 
ment of the first valve member to its closed and 
Open positions comprising condition responsive 
means for passing fuel into the chamber on the 
Opposite Side of the diaphragm and for venting 
the fuel from said chamber. 

16. A valve according to claim 13 wherein the 
Valve Opening is of flaring form to provide larger 
CrOSS-Sectional area at the first valve seat than 
at the Second valve seat. 
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17. In combination, an amature, a first valve 
member connected to Saidarnature, an electro 
magnet adapted to be energized by heating of a 
thermoelectric generator and, when energized, to 
hold said armature in attracted position and said 
first valve member in open position, said first 
valve member being movable to closed position 
and Said armature being movable to retracted 
position upon deemergization of said electromag 
net, reset means for resetting said armature to 
attracted position and said first Valve member 
to Open position, a condition-responsive valve, 
Valve seat inneans for said first valve member and 
Said condition-responsive valve, and intercon 
necting means between said reset means and said 
condition-responsive valve and operable to hold 
said condition-responsive valve closed during the 
resetting Operation of said rest means, 

18. In a valve of the class described, in com 
bination, a valve body having an opening pro 
vided With a valve seat, a valve member, a pin 
slidable in Said valve member in one direction 
and having an abutment engageable with said 
valve member to open the same upon movement 
of Said pin in the opposite direction, first means 
for holding Said valve member in open position, 
Second means for moving said pin in a direction 
to move Said valve to open position and into hold 
ing cooperation with said holding means, and 
third means for moving said valve member to 
closed position against said seat but only upon 
release of Said first and second means. 

19. In a diaphragm valve of the type having 
a diaphragm operatively associated with a valve 
member controlling a flow of fluid and electro 
magnetic means powered by a source of small 
electric energy for controlling the pressure con 
dition to which one side of said diaphragm is sub 
jected, Safety shut-off means operable to shut 
of Said flow of fluid upon extinguishment of a 
flame, cocking means for cocking said safety 
shut-off means to fluid flow permitting position, 
and means operable by the cocking operation of 
Said cocking means to close the valve member 
Operatively associated with said diaphragm and 
to hold Same closed independently of fluid pres 
Sure whereby to interrupt said flow of fluid 
during the cocking operation. 

20. In a diaphragm valve of the type having a 
diaphragm operatively associated with a valve 
controlling a flow of fluid and electromagnetic 
means poWered by a thermoelectric generator 
Subject to the heat of a flame for controlling the 
pressure condition to which one side of the dia 
phragm is Subjected, safety shut-off means oper 
able to shut off said flow of fluid upon extinguish 
ment of a fiame including an armatuure and an 
electromagnet operatively associated with said 
armature, Said electromagnet being powered by 
Said thermoelectric generator and connected in 
parallel circuit relation with respect to said elec 
tromagnetic means, cocking means for cocking 
Said Safety shut-off means to fluid flow permitting 
position, and means operable by the cocking op 
eration of Said cocking means to close the valve 
member Operatively associated with said dia 
phragm and to hold same closed independently 
of fluid pressure during the cocking operation. 

21. Apparatus for controlling a flow of fiuid 
comprising, in combination, a fluid pressure op 
erated valve and a safety shut-off valve both in 
the same path of fluid flow, first electromagnetic 
means powered by a source of Small electric en 
ergy for varying the pressure condition to which 
One Side of said fluid pressure operated valve is 
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Subjected for operation of said fluid pressure 
Operated valve to flow permitting position upon 
OCCurrence Of One condition and to flow prevent 
ing position upon occurrence of another condi 
tion, second electromagnetic means adapted when 
energized to hold said safety shut-off valve in flow 
permitting position, said safety shut-off valve 
being biased to flow preventing position to inter 
rupt Said flow of fluid when Said second electro 
magnetic means is deemergized, cocking means 
for cocking said safety shut-off valve to flow 
permitting position, and means operable by the 
Cocking operation of said cocking means to close 
said fluid pressure operated valve and to hold 
same closed independently of fluid pressure 
Whereby to interrupt said flow of fluid during 
Said cocking Operation. 

22. Apparatus according to claim 21 wherein, 
Said. Second electromagnetic means is powered 
by the same source of Small electric energy which 
powers said first electromagnetic means. 

23. Apparatus for controlling flow of fuel to 
fluid fuel burning apparatus having a main burn 
er and an ignition burner comprising, in Combina 
tion, means defining a first fuel Supply paSSage 
and a second fuel Supply paSSage, a Safety shut 
off valve having closed position shutting off fiOW 
of fuel through both said first fuel Supply paSSage 
and said second fuel supply paSSage, a diaphragm 
valve including a diaphragm operatively aSSoci 
ated with a main valve having closed position. 
shutting off only the flow of fuel through said 
first fuel Supply passage and Open position per 
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mitting supply of fuel through said first fuel 
Supply passage when said safety shut-off valve is 
open, Said Safety shut-off valve having open posi 
tion permitting supply of fuel through said Second 
fuel Supply passage irrespective of Whether Said 
diaphragm Valve is open or closed, first electro 
magnetic means powered by a source of small 
electric energy for controlling the preSSure con 
dition to which one side of Said diaphragm is 
Subjected, second electromagnetic means adapted 
When energized to hold said Safety shut-off Valve 
in open position, cocking means for cocking said 
Safety shut-off valve to open position, and means 
operable by the cocking operation of said cock 
ing means to close said main valve aSSociated 
with said diaphragm. and to hold same closed 
independently of fluid pressure during Said cock 
ing operation. 

24. Apparatus according to claim 23 wherein 
there is a condition responsive means in circuit 
with and controlling, said first electromagnetic 
e3S. 
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