
July 21, 1959 N. seeGERT 2,895,545 
CONTROL APPARATUS FOR FLUID FUEL BURNING APPARATUS AND THE LIKE 

Filed Jan. 29, 1954 

E. 

ARE I \Si\Delt 
77 N. 

$85.8 SS SS 
SS 

SS 
S. 
NS 

s RS 

S 
INVENTOR, 

A32/ 5eeGe/Z, 
BY 

4u Azu.447/. 17 
a. 

  

  

  

  

  

  

  



United States Patent Office 2,895,545 
Patented July 21, 1959 

2,895,545 
CONTROL APPARATUS FOR FLUID FUEL BURN 

ING APPARATUS AND THE LIKE 

Neal Seegert, Elm Grove, Wis, assignor to Baso Inc., 
Milwaukee, Wis., a corporation of Wisconsin 

Application January 29, 1954, Serial No. 407,006 
3 Claims. (C. 158-128) 

This invention relates, in general, to control apparatus, 
and has particular relation to apparatus for controlling 
flow of fuel to fluid fuel burning apparatus having a 
main burner, a pilot burner, and an igniter for the pilot 
burner. 
The embodiment of the invention illustrated and de 

scribed herein has particular utility for controlling the 
supply of fuel, for example, to a gas burning heater 
responsive to the presence and absence of a pilot burner 
flame, and also responsive to variations in the tempera 
ture, for example, of the space to be heated, it being 
understood that other embodiments are contemplated 
within the scope of the appended claims. 
One of the main objects of the present invention is 

to provide apparatus of the character set forth wherein 
the igniter and the fuel supply for the pilot burner are 
interlocked at the outset to provide flow of fuel to the 
pilot burner with energization of the igniter in initiating 
the cycle. 

Another object is to provide apparatus wherein dur 
ing initiation of the cycle and by the function of a relay 
energized by a thermocouple or other thermoelectric gen 
erator, pilot burner and main burner valves are inter 
locked to provide a flow of fuel to the pilot burner, but 
no flow of fuel to the main burner. When the relay 
is energized, however, the main burner valve, which may 
be in the form of a solenoid or other electroresponsive 
valve, is free to cycle under control of a thermostat or 
other condition-responsive control or combination there 
of, while the thermoelectrically responsive valve remains 
open. 
Another object is to provide apparatus wherein a 

thermoelectrically energized relay interlocks an electric 
circuit for the igniter and an electric circuit for the main 
(electroresponsive) valve so that both of these circuits 
cannot be energized at the same time. 

Another object is to provide apparatus wherein the 
relay automatically opens or disables the ignited circuit 
and closes the circuit for the main valve regardless of 
how long the reset means for resetting the apparatus for 
flow of fuel to the pilot burner is held in resetting posi 
tion, thereby prolonging the life of the igniter coil. 

Another object is to provide apparatus wherein, if the 
pilot burner fails (i.e., if the pilot burner flame is ex 
tinguished), the thermocouple or other thermoelectric 
generator ceases to generate thermoelectric current and 
the relay is deemergized, opening the circuit for the main 
(electro-responsive) valve and setting up the igniter cir 
cuit for restarting. . 
Another object is to provide apparatus wherein the rel 

lay and the valve which controls the flow of fuel to the 
pilot burner are powered from the same thermoelectric 
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generator so that if the pilot burner, to the heat of which 
the thermoelectric generator is responsive, fails, both the 
main (electro-responsive) valve and the valve control 
ling the flow of fuel to the pilot burner operate to closed 
position to provide 100% shut-off of the fuel flow for the 70 
main burner and the pilot burner, the thermoelectrically 

2 
responsive and main (electro-responsive) valves being 
thus interlocked in this respect. 
Another object is to provide apparatus wherein if 

attempt is made to re-ignite the pilot burner upon failure 
thereof and while the thermoelectric generator is still 
hot and energizing the relay sufficiently to maintain the 
main valve open, the igniter circuit cannot be closed. In 
other words, the igniter cannot be energized while the 
main valve is open. 
Another object is to provide apparatus wherein if the 

relay has dropped out, fuel will flow to the pilot burner 
and the igniter circuit will be completed in initiating the 
cycle but a time delay will take place before the main 
valve opens. This time delay is due to the inherent 
difference in current values required to pick up the relay 
as compared to the value at which it drops out, and the 
time delay is extended by the time it takes the igniter 
to heat and relight the pilot burner. 
Another object is to provide apparatus wherein, for 

example, a high limit switch may be placed in the ther 
moelectric circuit to drop out a valve for shutting off all 
gas to both the pilot burner and the main burner without 
waiting for the thermoelectric generator to cool. 

Further objects and advantages and numerous modi 
fications and adaptations of the invention will appear 
from the following detailed description taken in connec 
tion with the accompanying drawing in which the single 
figure shows more or less diagrammatically one illustra 
tive embodiment of the invention. 

In the drawing the numeral 1 indicates a valve body 
having a gaseous fuel inlet 2 and a gaseous fuel outlet 3. 
Contiguous sections of a gaseous fuel supply pipe 4 are 
connected to the inlet 2 and outlet 3. The section con 
nected to the outlet leads to a main burner 5 which may 
be located, for example, in the firebox of a space heater 
or other heater. A pilot burner 6 is located in juxta 
position to the main burner 5 to maintain a pilot burner 
flame for igniting the main burner. The pilot burner 6 
is supplied with gaseous fuel by a pilot fuel supply pipe 
7 which is connected, for example, and leads at 7' from 
the port or passage 8 for placing the inlet chamber 9 in 
communication with an intermediate chamber 10. A 
port or passage 11 is also provided for placing the inter 
mediate chamber 10 in communication with the outlet 
chamber 12. 
The delivery of gaseous fuel from the pipe 4 to the 

burner 5 is preferably by way of a mixing chamber 4 to 
which air is admitted through adjustable air inlets (not 
shown) as well understood in the art. 
Flow of gaseous fuel through the passage 8 is under 

the control of a thermoelectric safety shut-off valve hav 
ing a valve member 14 which in closed position seats 
against an annular valve seat 15 at the inlet end of the 
passage 8 to shut off the flow of fuel from the inlet cham 
ber 9 to the intermediate chamber EG. The valve mem 
ber 14 is biased to closed position by a coiled spring 16 
interposed between the valve member and the inner end 
of the magnet hood or cup 17. Within the hood 7 is 
an electromagnet comprising a magnet frame 18 having 
a coil 19 wound around the legs thereof. The valve mem 
ber 14 is carried by a stem 20 which extends for recip 
rocatory movement into the cup 7 and carries thereon an 
armature 24 which is adapted to be held attracted to the 
electromagnet to hold the valve member 14 in open posi 
tion when the electromagnet is energized as will presently 
appear. Upon deemergization of the electromagnet, the 
spring 16 closes the valve member 14 against its seat 15. 
A reset stem 22 slidable through a nut 23 screwed into 

the valve body has a reset button 22 at its outer end 
which is adapted to be engaged by the hand or fingers 
and manually pressed inwardly. This inward movement 
of the reset stem 22 engages the inner end thereof with 



3 
the assembly which includes the valve member 14 and 
presses the valve member 14 to open position and the 
armature 21 to attracted position, as well understood in 
the art. The reset stem 22 is biased to its outwardly 
projecting position as shown in the drawing by a coiled 
spring 24 acting, for example between a flange or abut 
ment 25 fixed to the stem 22 and packing (not shown) 
around the stem 22 and within the nut 23. 
The stem 22 has reciprocatory movement between a 

pair of ignition circuit-contacts 26, carried for example, 
by contact arms 27. The contact arms 27 may be carried, 
for example, by a cover, frame or hood 28. which may 
enclose the contact 26 as well as the spring 24 and the 
adjacent portion of the stem 22. The contact arms 27 
are insulated from the hood 28 at 29. The stem 22 is 
slidable through a bridging contact member 3 having 
contacts 3: for contact with the contacts 26. A coiled 
spring 32 is interposed between the bridging contact 
member 30 and the outer end wall 33 of the hood 28 and 
yieldingly forces the contact member 30 to circuit closed 
position with its contacts 3i in contact with the contacts 
26 when the stem 22 is pressed inwardly in initiating 
the cycle as will presently appear. A pin 34 fixed to the 
stem 22 and extending diametrically therefrom engages 
the bridging contact member 30 and separates the con 
tacts 3i from the contacts 26 to open the ignition cir 
cuit as the stem 22 is moved to its outwardly projecting 
or retracted position by the spring 24. - 
An electroresponsive main valve member 35 seats in 

closed position against an annular valve seat 37. at the 
inlet end of the passage 11 to shut off the flow of fuel 
from the intermediate chamber 6 to the outlet chamber 
12. The valve 36 may be of the solenoid actuated type, 
or it may be of any other suitable form. Suffice it for 
purposes of the present description to state that the par 
ticular solenoid valve selected for illustration has a coil 
38 which when energized draws an armature 39 up 
wardly as the device is shown in the drawing and actuates 
the valve member 36 to open position. When the coil 
38 is deemergized, the valve member 36 closes against its 
valve seat 37. - - 

The relay 40 may be of the form more fully illustrated 
and-described in the copending application of Gerald E. 
Dietz and Adolph J. Hilgert, Serial No. 302,346, filed 
August 2, 1952, now Patent No. 2,787,739. Suffice it to 
state that the relay has a power unit comprising a pair 
of core pieces 41 (one is shown) with coils 42 (one is 
shown) wound around the core pieces. The core pieces 
may have enlarged pole pieces 43 and an armature 44 
pivoted at 45 at its rear end as shown in the drawing 
(the side presented to view being considered the front 
end) is biased to retracted position by a contact Spring 46. 
The spring 46 is shown of U-shaped form with one end 
connected at 47 in circuit with a lead-in terminal 48. 
The other end of the spring 46 carries a contact 49 which 
is biased into contact with a contact 50 carried by a con 
tact spring 51 connected in circuit with a lead-in ter 
minal 52. When the coils 42 are energized, by current 
afforded by the thermoelectric generator 82, hereinafter 
described, the armature 44 is drawn to attracted position 
separating the contact 49 from the contact 50 and mov 
ing it into engagement with a contact 53 through an in 
sulating pin 54 carried by the armature 44. The contact 
53 is carried by a contact spring 55 connected in circuit 
with a lead-in terminal 56. 
An external source of current supply such, for exam 

ple, as a 110 volt circuit or any other suitable circuit has 
one lead 60 extending and connected to one lead or ter 
minal of the coil 38 of the solenoid valve. The other 
lead 61 of the aforementioned external circuit extends 
and is connected at 62 to the lead-in terminal 48 of the 
relay. The other lead or terminal of the coil 38 is con 
nected to a conductor 63 which leads through an auto 
matic type thermostat 64 such, for example, as a room 
thermostat, and, if desired, through a clock control 65 
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and is connected at 66 to the lead-in terminal 56 of the 
relay. The thermostat 64 and where desired the other 
control 65 are thereby disposed in the circuit for the coil 
38 of the electroresponsive valve and this circuit is thus 
connected to the relay 40 to provide results which will 
be presently described. 
The thermostat 64 has contacts 68 at least one of 

which separates from the other upon rise in the tempera 
ture, for example, of a space heated by the burner 5 to 
or above a predetermined setting. This opens the circuit 
of the solenoid valve with resulting operation of this 
valve to closed position against its seat 37. The clock 
control 65 or other control which is shown in series with 
the thermostat 64 has a bridging contact 69 which sep 
arates from the contacts 70 at a predetermined time or 
upon the occurrence of some other condition. This 
opens the circuit of the solenoid valve with resulting oper 
ation of this valve to closed position regardless of whether 
the thermostat 64 is open or closed and thus calling 
for heat. 
The ignition circuit comprises a conductor 72 con 

necting the external circuit conductor 60 to one of the 
contact arms 27 and a conductor 73 connected to the 
other contact arm 27 and extending and connected at 74 
to the lead-in terminal 52 of the relay 40. The con 
ductor 73 has the primary winding 75 of a transformer 
76 in circuit therewith. The secondary winding 78 of the 
transformer 76 is connected by conductors 79 to an ig 
niter coil 80 located in juxtaposition to the pilot burner 
6 for igniting the pilot burner. 
A thermocouple 82 or other suitable thermoelectric 

generator is disposed in juxtaposition to the pilot burner 
6 so that its one or more "hot" junctions 82' will be heated 
by the pilot burner flame when the pilot burner is ig 
nited. One side or terminal of the thermocouple 82 is 
connected by a lead conductor 83 to one terminal of 
the coil 19 of the thermoelectric safety shut-off valve. 
The other side or terminal of the thermocouple 82 is con 
nected to the other terminal of the coil 19, for example, 
by a lead conductor 84 grounded at the safety shut-off 
device, the other terminal of the coil 19 being also 
grounded at the safety shut-off device, all as well under 
stood in the art. 
The coils 42 of the relay 40 are connected in circuit 

with the thermocouple 82 by conductors 86 and 87 con 
nected, for example, to the thermocouple lead conductors 
83 and 84, respectively. If desired, a high limit switch 
88 or other control may be provided in the thermocouple 
or thermoelectric generator circuit 83, 84. 
With the parts of the apparatus in the positions shown 

in the drawing (i.e., with the valve members 14 and 35 
closed and shutting off the flow of fuel to both the main 
burner 5 and the pilot burner 6 and the relay 40 deen 
ergized so that the armature 44 is in retracted position 
with the contact 49 biased into contact with the con 
tact 50) the operation of the aforedescribed embodiment 
of the invention is initiated by manually engaging the re 
set button 22 and pressing the reset stem 22 inwardly. 
The inward movement of the reset stem 22 causes en 

gagement of the contacts 31 on the bridging contact mem 
ber 30 with the contacts 26 to complete the igniter circuit 
and energize the igniter 80 and also actuates the valve 
member 14 to open position to establish a flow of pilot 
burner fuel to the pilot burner 6. The stem 22 is held 
pressed inwardly until the igniter coil 80 heats and ig 
nites the pilot burner 6. If desired, a lamp or other suit 
able signal may be provided in the igniter circuit to light 
up or signal when the igniter circuit is energized and to 
go out or discontinue to signal when this circuit is broken 
or disabled either automatically at the relay (thereby in 
forming the operator whether the apparatus is function 
ing) or when the circuit is broken or disabled, for ex 
ample, by releasing the reset button before ignition takes 
place. 

It will thus be apparent that the igniter and the fuel 
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supply for the pilot burner are interlocked at the outset 
to provide flow of pilot burner fuel with energization 
of the igniter circuit in initiating the cycle. During this 
period, the pilot burner fuel valve 14 and the main burner 
fuel valve 36 are interlocked so as to provide flow of 
fuel to the pilot burner 6 but no flow of fuel to the main 
burner 5 since the main burner valve circuit 60, 63 is 
open at the contacts 49, 53 of the relay 40. Flow in 
terruption is thus provided for the main burner fuel 
during the resetting operation without flow interrupter 
means other than the function of the thermocouple ener 
gized relay. 
When the pilot burner flame has heated the thermo 

couple 82 sufficiently to energize the electromagnet for 
holding the valve member 14 open the reset button 22' 
may be released and the reset stem 22 moves to re 
tracted position with accompanying opening of the igniter 
circuit. 
40 by the thermocouple 82 draws the armature 44 to at 
tracted position which separates the contact 49 from the 
contact 50 and moves said contact 49 into contact with 
the contact 53. This closes the main (solenoid) valve 
circuit at the relay 40 and opens the igniter circuit at the 
relay. The thermocouple energized relay 40 thus inter 
locks the igniter circuit and the main (solenoid) valve 
circuit so that both of these circuits cannot be energized 
at the same time. Moreover, the relay thus automatically 
opens the igniter circuit and closes the solenoid circuit 
at the relay regardless of how long the reset button is 
held down, thereby prolonging the life of the igniter coil. 
With the main (solenoid) valve circuit thus closed at 

the contacts 49, 53 of the relay, the solenoid valve is 
under control of the thermostat 64 and the clock or other 
control. 65. With the contacts 49, 53 closed and the con 
tacts 69, 70 of the control device 65 also closed when 
the thermostat calls for heat it closes the contacts 68 
thereby completing the solenoid circuit with accompany 
ing actuation of the main valve 36 to open position for 
flow of fuel to the main burner 5 which is ignited by the 
pilot burner. When the contacts 68 or the contacts 69, 
70 or the contacts 49, 53 open, the solenoid is deener 
gized and the main valve 36 closes to shut off the flow of 
fuel to the main burner. - 

If the pilot burner flame fails, for example, by extin 
guishment thereof, the thermocouple 82 ceases to generate 
thermoelectric current and the coils 42 of the relay 40 
are deemergized. The armature 44 then moves to re 
tracted position and the contact 49 separates from the 
contact 53 and moves into contact with the contact 50. 
This opens the main (solenoid) valve circuit at the con 
tacts 49, 53 and sets up the igniter circuit at the con 
tacts 49, 50 for restarting. The electromagnet for the 
valve member 14 being powered from the same thermo 
couple is also denergized and the valve member 14 closes 
to shut off the supply of fuel for the pilot burner. The 
safety shut-off device and the relay are thus interlocked 
and 100% fuel shut-off is provided when the pilot burner 
flame is extinguished. 

Even if an attempt is made to re-ignite after pilot burn 
er failure and while the thermocouple is still hot, if the 
relay is still energized, the igniter circuit cannot be closed 
because the contacts 49, 50 will be separated. Hence, 
the igniter circuit cannot be completed while the main 
(solenoid) valve is open. If the relay has dropped out, 
pilot burner fuel will flow and the igniter circuit will be 
completed, but a time delay will take place before the 
main valve opens. Obviously, this time delay is due to 
the inherent difference in current values required to pick 
up the relay as compared to the value at which it drops 
out. This time delay is further extended by the time it 
takes the igniter coil to heat and relight the pilot burner. 
Where a high limit switch 88 or other control is pro 

vided in the thermocouple circuit, it operates upon oc 
currence of the high limit or other condition to cause the 
electromagnet for the valve member 14 to be deemergized 

The energization of the coils 42 of the relay. 
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6 
and the valve 14 closes to shut off all fuel to both the pilot 
burner 6 and the main burner 5 without waiting for the 
thermocouple to cool. 

It is contemplated within the scope of the present in 
vention that the thermoelectric safety shut-off valve 14 
may control only the pilot fuel supply in which case the 
operation will be substantially the same except that the 
solenoid valve would then be the only valve for shutting 
off the flow of fuel to the main burner. If the high limit 
device is in the thermoelectric circuit to the electro 
magnet for the valve 14, it will cause shut-off of the pilot 
burner fuel, cooling of the thermocouple with deemergiza 
tion of the relay and consequent closure of the solenoid 
valve. In such case, however, the high limit device may 
be placed in the relay circuit or solenoid valve circuit 
merely to close the main valve but allow cycling on the 
high limit switch. This may be desirable under Sone 
circumstances. 
The embodiment of the invention shown in the drawing 

is for illustrative purposes only and it is to be expressly 
understood that said drawing and the accompanying spec 
ification 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 fuel burning apparatus including main and pilot 

burners, safety shut-off fuel control and ignition apparatus 
comprising in combination, main burner fuel flow control 
means having flow-preventing and flow-permitting posi 
tions, a safety shut-off valve biased toward closed position 
and resettable to open position, said valve comprising 
electromagnetic holding means operable when energized 
to hold said valve open when reset to said position but 
incapable of moving said valve to open position, means 
for manually resetting said safety shut-off valve to open 
position, ignition means for said pilot burner energizable 
to afford ignition of fuel at said pilot burner, electro 
responsive interlock means comprising first and second 
substantially stationary contacts and a movable contact 
biased into engagement with said first stationary contact 
to permit energization of said ignition means and prevent 
disposition of said main burner fuel control means in its 
flow-permitting position, energization of said interlock 
means moving said movable contact against its bias into 
engagement with said second stationary contact to prevent 
energization of said ignition means and permit disposi 
tion of said main burner fuel control means in its flow 
permitting position, energizing means for said igniter 
comprising switch means in circuit with said first station 
ary contact and operatively associated with said reset 
means to afford energization of said igniter during reset 
ting but only if said movable contact is in engagement 
with said first stationary contact, and thermoelectric gen 
erator means connected to energize said interlock means 
and said safety shut-off valve holding means, said gen 
erator means being subject to the flame at said pilot 
burner, said generator means, on ignition of fuel at said 
pilot burner following initiation of a resetting operation, 
directly energizing said holding means and said interlock 
means to effect holding open of said safety shut-off valve 
and movement of said movable contact against its bias into 
engagement with said second stationary contact to termi 
nate energization of said ignition means irrespective of 
the position of said switch means and to permit disposi 
tion of said main burner fuel control means in flow-per 
mitting position, said generator means, on subsequent pilot 
burner outage, terminating its energization of said hold 
ing means and said interlock means to permit closure of 
said safety shut-off valve as well as return of said mov 
able contact into engagement with said first stationary 
contact under its bias to terminate disposition of said main 
burner fuel control means in its flow-permitting position 
and to set up the energizing circuit of said igniter for 
Subsequent energization of the latter upon resetting. 

2. In fuel burning apparatus including main and pilot 
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burners, safety shut-off fuel control and ignition apparatus 
comprising in combination, a cycling electroresponsive 
main burner fuel flow control valve having deenergized 
closed and energized open positions, a main and pilot 
burner fuel safety shut-off valve upstream of said cycling 
valve biased toward closed position and resettable to open 
position, said valve comprising electromagnetic holding 
means operable when energized to hold said valve open 
when reset to said position but incapable of moving Said 
valve to open position, means for manually resetting said 
safety shut-off valve to open position, ignition means for 
said pilot burner energizable to afford ignition of fuel at 
said pilot burner, electroresponsive interlock means com 
prising first and second substantially stationary contacts 
and a movable contact biased into engagement with said 
first stationary contact to permit energization of said 
ignition means and prevent energization of said cycling 
valve, energization of said interlock means moving said 
movable contact against its bias into engagement with 
said second stationary contact to prevent energization of 
said ignition means and permit energization of said cycling 
valve, energizing means for said igniter comprising switch 
means in circuit with said first stationary contact and op 
eratively associated with said reset means to afford ener 
gization of said igniter during resetting but only if said 
movable contact is in engagement with said first station 
ary contact, and thermoelectric generator means connected 
to energize said interlock means and said safety shut-off 
valve holding means, said generator means being subject 
to the flame at said pilot burner, said generator means, 
on ignition of fuel at said pilot burner following initiation 
of a resetting operation, directly energizing said holding 
means and said interlock means to effect. holding open of 
said safety shut-off valve and movement of said movable 
contact against its bias into engagement with said second 
stationary contact to terminate energization of said igni 
tion means irrespective of the position of said switch 
means and to permit energization of said cycling valve, 
said generator means, on subsequent pilot burner outage, 
terminating its energization of said holding. means and 
said interlock means to permit closure of said safety shut 
off valve as well as return of said Inovable contact into 
engagement with said first stationary contact under its 
bias to terminate energization of said cycling valve and to 
set up the energizing circuit of said igniter for sub 
sequent energization of the latter upon resetting. 

3. In fuel burning apparatus including main and pilot. 
burners, safety shut-off fuel control and ignition appa 
ratus comprising in combination, a cycling electrorespon 
sive main burner fuel flow control valve having deemer 
gized closed and energized open positions, a main and 
pilot burner fuel safety shut-off valve upstream of said 
cycling valve biased toward closed position and resettable 
to open position, said valve comprising electromagnetic 
holding means operable when energized to hold said valve 
open when reset to said position but incapable of mov 
ing said valve to open position, means for manually re 
setting said safety shut-off valve to open position, ignition 
means for said pilot burner energizable to afford ignition 
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8: 
of fuel at said pilot burner, electroresponsive interlock 
means comprising first and second substantially stationary 
contacts connected in circuit with said ignition means and 
said cycling valve respectively, a movable contact con 
nected to a source of electrical energy and biased into 
engagement with said first stationary contact and out 
of engagement with the second stationary contact to per 
mit energization of said ignition means and prevent en 
ergization of said cycling main burner fuel valve, and an 
electromagnetic operator for said movable contact oper 
able when energized to move said movable contact against 
its bias out of engagement with the first stationary con 
tact and into engagement with said second stationary con 
tact to prevent energization of said ignition means and 
permit energization of said cycling main burner fuel valve, 
switch means in circuit with said first stationary contact 
and operatively associated with said reset means to afford 
energization of said igniter during resetting but only if 
said movable contact is in engagement with said first sta 
tionary contact, and thermoelectric generator means con 
nected to energize said electromagnetic operator and said 
safety shut-off valve holding means, said generator means 
being subject to the flame at said pilot burner, said gen 
erator means, on ignition of fuel at said pilot burner fol 
lowing initiation of a resetting operation, causing said 
generator means to directly energize said holding means 
and said electromagnetic operator to effect holding open 
of said safety shut-off valve and movement of said mov 
able contact against its bias out of engagement with said 
first stationary contact and into engagement with said 
second stationary contact to terminate energization 
of said ignition means irrespective of the position of said 
switch means and to permit energization of said cycling 
main burner fuel valve, said generator means, on subse 
quent pilot burner outage, terminating its energization 
of said holding means and of said electromagnetic op 
erator to effect closure of said safety shut-off valve as 
well as return of said movable contact into engagement 
with said first stationary contact and out of engagement 
with said second stationary contact under its bias to ter 
minate energization of said cycling main burner fuel 
valve and to set up the energizing circuit of said igniter 
for subsequent energization of the latter upon reset 
ting. 
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