
M. J. CAPARONE 

COMBINED PILOT AND IGNITION CONTROL DEVICE 
Original Filled Oct. 2, 1949 

July 23, 1957 2,800,544 

2 Sheets-Sheet 

? 

@zzz! 
ZI 

???N? ZZZZZZZZ 

99 

INVENTOR. 

(ZOZe 

AZYS 4Z777O2A2AVA'y? 

  

  

  

  

        

  

    

  

  

    

  

  

  



2,800,544 M. J. CAPARONE 

COMBINED PILOT AND IGNITION CONTROL DEVICE 

July 23, 1957 

2 Sheets-Sheet 2 Original Filled Oct. 21, 1949 

zor 

?? ??? ?????? ?? ??? ???? 
AZ75' 4ZZOAMAY 

INVENTOR. 
AMftc/2a.eé V Oaymozr*oz2e? 

Øy 

    

  

  

  

  

  

  

    

  



United States Patent Office 2,800,544 
Patented July 23, 1957 

1. 

2,800,544 
COMBINED PLOT AND GNTON CONTROL 

DEVICE 

Michael J. Caparone, Arcadia, Calif., assignor to Robert 
shaw-Fulton Controls Company, Greensburg, Pa., a 
corporation of Delaware 

Original application October 21, 1949, Serial No. 122,618, 
now Patent No. 2,667,217, dated January 26, 1954. 
Divided and this application April 2, 1953, Serial No. 
346,451 

3 Claims. (Cl. 200-61.86) 

This application is a division of my copending appli 
cation Serial No. 122,618, filed October 21, 1949, now 
Patent No. 2,667,217. 
This invention relates to pilot controls combined with 

an igniting means for gaseous fuel burners and particu 
larly adapted for first automatically igniting a main 
burner and thereafter causing the supply of fuel to be 
shut-off should a pilot flame become extinguished. 
A relatively simple system for the foregoing purposes 

may employ a combustion responsive device associated 
with the pilot burner for opening the main burner valve 
during normal running conditions but causing this valve 
to close in the event of failure of the pilot flame. Such 
a system may be of the recycling type wherein the auto 
matic closing of the valve is accompanied by another 
igniting operation of the pilot burner. 
ing the time required for the combustion responsive de 
vice to cause closing of the valve there may be an escape 
of a considerable amount of unburned fuel into the 
burner chamber. An immediate reigniting operation 
would give rise to dangerous conditions due to this col 
lection of unburned fuel becoming ignited. 
The present invention seeks to avoid such conditions 

by providing a purge period in a recycling system so 
that no reignition can occur until a predetermined lapse 
of time following the valve closure. The apparatus re 
quires no attention on the part of the operator to place 
it in operation beyond the customary turning "on” of 
the usual gas cock. The holding down of push buttons 
and the like is completely eliminated together with the 
waiting period prior to placing the system in operation. 
The apparatus requires a minimum number of parts 
which may be of simple design and should be economical 
to manufacture while requiring infrequent service when 
installed. 
A single casing is preferably employed for housing the 

control valve and the igniter control means. These de 
vices are disposed side-by-side and a pair of lever means 
extend between them. One lever means is pivoted on 
the casing and overlies the control valve. A second 
lever means is pivoted intermediate its ends in the casing 
independently of the first lever and has one arm opera 
tively engaging the first lever and another arm operative 
ly engaging the igniter control. The control valve is 
biased closed while the igniter control is biased to an 
inoperative position. However, due to the interposition 
of the levers the control valve bias serves to hold the 
igniter control in its operative position whenever the 
control valve is closed. 
A thermally responsive device has an actuating ele 

ment positioned in the casing and engageable with the 
one arm of the second lever. The actuating element is 
movable when the device responds to the heat of a pilot 
burner flame for reversing the positions of the control 
valve and the ignited control so that when the main 
burner becomes operative then the igniter is no longer 
in operation. As will be apparent from the detailed 
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2 
description which now ensues, the control valve and 
igniter control are operative in sequence in both direc 
tions for the purpose of providing a purge period as 
previously described. 

In the drawings: 
Fig. 1 is a schematic plan view, partly in section, of 

the automatic pilot control and ignition apparatus in 
stalled in a fuel burning system; 

Fig. 2 is a similar schematic plan view, partly in sec 
tion, of a modified form of automatic pilot control and 
ignition apparatus; and 

Fig. 3 is a section taken along the line III-III of 
Fig. 2. 

Main shut-off cock and thermostat 
Referring more particularly to Fig. 1 of the drawings, 

a main burner 10 is shown as adapted to receive a supply 
of fuel from a manifold 12 by way of a main fuel pipe 
14. In one contemplated installation the main burner 
10 is located in the oven burner compartment of a domes 
tic gas range and the manifold 12 extends along the front 
of the range as is customary in such appliances. The 
usual main shut-off cock 16 has an inlet connected as by 
the elbow 18 to the manifold 12 and the outlet therefor is 
connected to one end of the main fuel pipe 14. It will 
be understood that the main shut-off cock 16 may em 
body the usual oven thermostat operable by the single 
dial 20, such devices being disclosed in Weber Patent 
No. 2,303,011, for examle. 
A pilot burner 22 is located in lighting proximity to 

the oven burner 10 and receives a supply of fuel by way 
of a conduit 24 connected to the main shut-off cock 16. 
Preferably, the flow of fuel in the conduit 24 should 
by-pass the thermostat when such device is combined 
with the main fuel cock 16. Otherwise the conduit 24 
could well be connected to the main fuel pipe 14 at the 
outlet of the main shut-off cock. As such modifications 
are well known to those skilled in the art further de 
scription is deemed unnecessary, it being understood 
that rotation of the dial 20 to the “off” position will 
serve to shut off the flow of fuel in both the main fuel 
pipe 14 and the conduit 24. 

Automatic pilot control and ignition device 
The automatic pilot control and ignition apparatus of 

this invention is embodied for the most part in a casing 
26 which is interposed in the main fuel supply pipe 14. 
Thus, the casing 26 is provided with an inlet 28 and an 
outlet 30 at opposite ends thereof to which the main 
fuel pipe 14 is connected. A valve chamber 32 is formed 
in the casing 26 intermediate the inlet 28 and outlet 30 
and is provided with an annular valve seat 34 inter 
secting the passage between the inlet 28 and the outlet 
30. A control valve member 36 is positioned in the 
chamber 32 and is movable between open and closed 
positions relative to the valve seat 34 for controlling 
the flow of fuel in the supply pipe 14. A coil spring 38 
is operative between the casing 26 and the valve mem 
ber 36 for biasing the latter towards the valve seat 34 
and thus to its closed position. 
The valve member 36 is provided with a valve stem 

40 which projects into a recess 42 formed in the upper 
face of the casing 26 axially of the valve seat 34 and 
terminating at a partition 43 overlying the valve seat 34. 
The recess 42 contains a snap-action mechanism of well 
known form including an overcenter snap or clicker 
disc 44 which engages the projecting end of the valve 
stem 40 and a thrust element 46 which projects through 
the usual sealing ring 48 for the snap-action mechanism. 
It will be understood that the contour of the Snap disc 
44 is reversed from that shown in the drawing upon Suf 
ficient pressure being applied to the thrust element 46. 



- -- 2,800,544 ????????? 

3 
The conventional snap-action means thus briefly de 
scribed is capable of overcoming the bias of the valve 
member 36 and moving the same to an open position 
relative to the valve seat 34. 
The force required to move the thrust element 46 is 

applied through a first lever 50 which is pivoted at one 
end on a bracket 52 carried by the casing 26 and partly 
overlying the recess 42. The opposite end of the lever 
50 forms an operating arm which overlies the thrust 
element 46 and then projects upwardly at an oblique 
angle therefrom for a purpose apparent hereinafter. 
A second lever 54 is pivoted intermediate its ends in a 

bracket 56 which is carried by the casing 26 on the op 
posite side of the recess 42 from the first bracket 52 and 
also partly overlying the recess 42. One arm of the lever 
54 projects into overlying engagement with the upturned 
angular arm of the lever 50 and extends therebeyond to 
ward the bracket 52 but terminating short thereof. The 
other arm of the second lever 54 extends on the opposite 
side of the bracket 56 into overlying relation with a con 
trol switch 58 which is carried on the upper face of the 
casing 25 on one side of the recess 42. 
A flexible arm carrying a contact 60 forms part of the 

control switch 58 and is normally biased out of operative 
engagement with a fixed contact 62 of the switch 58. 
An adjusting screw 64 projects from the lever 54 into 
operative engagement with the arm carrying contact 60 
and serves to overcome the bias thereof when the parts 
are in the position shown in the drawing. Such position 
is due to the normal bias of the clicker disc 44 assisted 
by the bias of the valve spring 38 serving to rotate 
the lever 50 in a counterclockwise direction about its 
pivot on bracket 52 and in engagement with the lever 54 
which thereupon rotates clockwise on its pivot on bracket 
56 for the purpose described. 

Combustion responsive device 
Thermally responsive means having a bulb 66, capil 

lary tube 68 and an actuating element 70 form the com 
bustion responsive device of this invention. The bulb 66 
is positioned in the path of a flame from the pilot burner 
22 and will be responsive to the heat thereof. The actu 
ating element 70 has one or more flexible sides and is 
positioned in a cover 71 for the casing 26 which also 
houses the levers 50, 54 and the control switch 58. The 
actuating element 70 is supported axially of the valve seat 
34 and in overlying relation with the adjacent arm of the 
lever 54 by a hollow stud 72 interposed between the ad 
jacent ends of the capillary tube 68 and the element 70 
and secured to the cover 71. A button 74 projects from 
the actuating element 79 into operative engagement with 
the adjacent arm of the lever 54 for transmitting move 
ment of the actuating element 70 thereto. 
The thermally responsive means comprising bulb 66, 

capillary tube 68 and actuating element 70 are charged 
preferably with mercury which is adapted to be com 
pletely vaporized at about 1000 F. so that no appreci 
able deflection of the actuating element 70 can occur above 
this temperature. Upon the bulb 66 becoming sufficient 
ly heated to cause such vaporization of the mercury 
charge, then the actuating element 70 will deflect and 
move toward the lever 54 sufficiently to operate the same. 
It will be apparent that this type of thermal element pro 
vides its own over-temperature safeguard due to the lack 
of movement beyond the set temperature. Furthermore, 
since the internal pressure must increase in order to 
cause movement of the actuating element 70 in a direc 
tion to open the valve member 36 then a leak or other 
failure of the thermal element is accompanied only by 
a safe-failure of the control apparatus. 

Igniting means 
The system disclosed in this embodiment is completed 

by the provision of an electric igniter 76 which is posi 
tioned to ignite the fuel flowing from the pilot burner 22. 
A step-down transformer 78 is preferably employed in 
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4 
the electrical circuit of the igniter 76 together with a 
current limiting resistor 80. The electrical circuit of the 
igniter 76 will be described in connection with the de 
scription of the operation of the apparatus which follows 
immediately. A main switch 82 is preferably included in 
this circuit for operation to closed position when the main 
shut-off cock 6 is opened by rotation of the dial 20. 

Operation 
The parts are shown in Fig. 1 of the drawings in the 

positions they assume prior to the starting operation. Up 
on rotating the dial 20 of the main fuel cock 16 to an 
open position, fuel is permitted to flow in the main fuel 
pipe 4 as far as the control valve 36 which is biased 
closed. Fuel also flows in the conduit 24 to the pilot 
burner 22. The rotation of the dial 20 also causes the 
main switch 82 to be closed establishing a circuit for the 
igniter 76 which may be traced as follows: line wire 84, 
main switch 82, wire 86, igniter switch 58, wire 88, pri 
mary of the transformer 78, wire 90, line wire 92. The 
transformer 78 being energized the circuit may further 
be traced from the upper terminal of the secondary of 
the transformer 78, line wire 94, resistor 80, wire 96, 
igniter 76 and wire 98 to the lower terminal of the sec 
ondary of transformer 78. 

Since the igniter 76 is now energized in the circuit just 
traced, then fuel flowing from the pilot burner 22 be 
comes ignited and begins to heat the bulb 66 of the 
temperature responsive means. When the bulb 66 be 
comes heated to the temperature which will vaporize the 
mercury contained therein then the vapor pressure so cre 
ated moves the actuating element 70 to apply a force 
on the second lever 54. The resulting counterclockwise 
rotation of the lever 54 first causes the adjusting screw 
64 carried thereby to become ineffective for overcoming 
the inherent bias of the flexible arm which carries con 
tact 60 of the igniter switch 58 which thereupon moves 
out of engagement with the contact 62. Consequently, 
the igniter circuit is opened and the igniter 76 becomes 
deenergized. 

Continued movement of the diaphragm 70 serves to 
further rotate the lever 54 in a counterclockwise direc 
tion causing corresponding clockwise movement of the 
first ever 50. When such movement has proceeded far 
enough, the thrust element 46 of the snap-action device 
exerts Sufficient thrust to cause overcenter movement of 
the clicker disc 44 for overcoming the bias of the valve 
spring 38 and causing the valve member 36 to move to 
its open position. Fuel is thus permitted to flow to the 
main burner 10 where it is ignited by the pilot burner 
22. The oven burner 10 continues in operation as long 
as the main fuel cock 16 remains in the open position. 
However, should a thermostatic device be incorporated 
in the main fuel cock 16 then an intermittent operation 
of the main burner 10 will occur due to the shutting-off 
of the flow of fuel in the fuel pipe 14 by the thermostat 
to maintain the set temperature. 

It will be observed that the operation of the igniter 
switch 58 and the valve member 36 to open position oc 
curs in sequence. The bias of the clicker disc 44 must 
necessarily be overcome before the valve member 36 can 
move to its open position and this bias is assisted by that 
of the valve spring 38 tending to maintain the valve 
member 36 closed. The adjustment of the screw 64 de 
termines the time during the cycle of operation that the 
igniter switch 58 opens. The movement of the screw 
64 resulting from the expansion of the actuating element 
70 is amplified by means of the lever 54 so that the screw 
adjustment is less critical. Moreover, the lever system 
tends to reduce the force which the actuating element 70 
must overcome to initiate the desired control move 
ments. In the illustrative embodiment disclosed herein 
the force required to ensure overcenter snap-action of 
the clicker disc 44 is reduced from approximately 30 to 10 
pounds by operation of the levers 50, 54. While the de 
scribed sequential operation occurs during both the start 
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is apparent that the selection can readily be made. Both 
modifications are illustrated in schematic form but it will 
be apparent that various changes can be made to adapt 
the apparatus for satisfactory commercial uses. Further 
more, many changes may be made in the details of con 
struction and arrangement of parts without departing 
from the scope of the invention as defined in the appended 
claims. 

I claim: 
1. An automatic pilot control and ignition apparatus 

comprising a casing having an inlet and an outlet inter 
sected by a valve seat, a valve member biased to a closed 
position relative to said seat, operating means for over 
coming said bias and moving said valve member to open 
position, control means positioned in said casing laterally 
of said valve member and being biased to one controlling 
position, a first lever pivoted at one end on said casing 
and having an arm engageable with said operating means, 
a second lever pivoted intermediate the ends thereof on 
said casing and having one arm engageable with said 
first lever arm and having the other arm thereof op 
eratively associated with said control means for holding 
the same in another controlling position, and a heat mo 
tor having an actuating element in said casing engageable 
with said one arm of said second lever and effective for 
moving the same toward said first lever for overcoming 
the bias of said valve member for moving the same to 
an open position and effective for moving said control 
means to said one controlling position. 
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2. Apparatus as claimed in claim 1 wherein said other 

arm of said second lever is adjustable with respect to 
said control means for causing operation of said valve 
member and said control means in sequence. 

3. Apparatus as claimed in claim 2 wherein said other 
arm of said second lever carries an adjustment screw for 
operative engagement with said control means, said op 
erating means including an overcenter clicker disc where 
by movement of said levers in one direction by said ac 
tuating element is first ineffective for overcoming the 
bias of said control means and thereafter for moving said 
valve member to an open position, said levers being mov 
able in an opposite direction upon said actuating element 
becoming ineffective whereby the bias of said valve mem 
ber is restored for first closing said valve member and 
thereafter for moving said control means to said other 
controlling position. 
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