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UNITED STATES PATENT OFFICE 
AUTOMATIC IGNITION AND CONTROL 
MECHANISM FOR GASEOUS FUEL 
BURNERS 

Charles M. Mayer, Mansfield, Richard L. Perl, 
Galion, and Elmer L. Warner, Crestline, Ohio, assignors to The Tappan Stove Company, 
Mansfield, Ohio, a corporation of Ohio 
Application June 13, 1952, serial No. 293,282 

(CI. 161-9) 50 Claims. 

This invention relates to an automatic elec 
tric ignition and control mechanism for cooking 
range bui'ners using gaseous fuel and is a modi 
fication of the control mechanisms shown in the 
patent to Charles M. Mayer and John M. Hoff 
No. 2,577,787 issued fecember 13, 1951, the pat 
ent to Charles M. Mayer No. 2,578,718 issued De 
cerinber 18, 1951, the co-pending application of 
Richard L. Peri and John M. Eioff filed decea 
ber 10, 1951, Serial No. 260,966, and in the co 
pending application of Charles IV. Mayer Serial 
No. 286,194, filed May 5, 1952. It is especially 
designed and adapted for automatically ignit 
ing and controlling the operation of oven burners 
in cooking ranges, and may be used in conjunc 
tion with a time control mechanism or indepeiad 
ently thereof as desired. 
The mechanism is designed for use With a 

main gaseous fuel burner Which is adapted to 
be ignited by a gaseous fuel pilot burner. As 
long as the pilot burner is ignited it is inna 
teriai whether or not the main burner bulns 
constantly. It may be extinguished for some 
reason, but it Will be promptly re-ignited by the 
pilot burner if fuel is supplied thereto. But, 
if the pilot, burner is extinguished for any reason 
while the main control valve is still open to Sup 
ply gas to the nain burner a very dangerous sit 
uation sometimes arises. Tet us assume that 
both the pilot burner and the main burner are 
extinguished during operation for Soile eason. 
Gas can then fiow to the main burner but since 
the pilot burner is extinguished the nain burner 
will not be ignited and uinburned gas. Will ac 
cumulate in the oven which may Violently ex 
plode when an attempt is made to ignite either 

, the main or pilot burner. It has been found by 
experience that both the pilot burner and the 
main burner are firequently extinguished during 
operation. This is sometimes due to a mother 
tary failure of the gas supply or the slamming 
of the oven door or to various other reasons. 

In order to prevent any accumulation of un 
burned gas and thus eliminate danger of , an 
explosion therefrom in the event the pilot buller 4: 
is extinguished for any reason during. Operation, 
a safety control unit by which the supply of 
gas to both the main burner and the pilot burner 
is completely cut off, in the event that pilot 
urner is extinguished for any reaSoil during op 

eration, is provided. 
As shown herein the apparatus includes a 323i 

gaseous fuel burner by which the Oven in a cook 
ing range is heated. The main burner is adapt 
ed to be ignited by a gaseous fuel pilot builner 
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which burns only during the time the oven is 
in operation. ... At other times the supply of gas 
to both the main burner and the pilot burner 
is cut off by the safety control unit which is 
interposed in a main conduit between the gas 
supply manifold and the main burner. Daring 
operation gas flows from the manifold into the 
safety, control unit. From the safety control unit 
gas fiows through a small branch conduit di 
rectly to the pilot burner; and through the main 
conduit, a manually operable normally closed 
main control valve, and a standard thermostatu 
ically operated oven temperature control valve 
to the main burner. A normally open master 
control switch which is associated with the main 
control valve is provided to initiate operation 
of both the pilot, burner, and the main burner. 
The master control switch is arranged to be 
closed by the opening of the main control valve 
and to be opened by the closing of the main 
control valve. The closing of the master control 
switch energizes, through a normally closed ther 
mostatically opened switch, a solenoid trans 
former which is operatively connected te the 
safety control unit, and the solenoid transformer 
When energized energizes an electric resistance 
ignition element, The energization of the sole 
noid transformer also causes it to set the safety 
control unit to permit the flow of gas from 
the safety control unit to the pilot burner 
while cutting off the supply of gas from the 
safety control unit to the main burner. The 
pilot, burner is ignited by the electric ignition 
element and projects a flame against a thermo 
static element which is operatively connected to 
the normally closed switch, and against a ther 
mocouple which is operatively connected to an 
electromagnet in the safety control unit. After 
the thermostatic element becomes heated it opens 
the normally closed switch, which de-energizes 
the solenoid transformer and the electric igni 
tion element. As soon as the solenoid trans 
former is de-energized the safety control unit is 
automatically operated by spring means to main 
tain the Supply of gas to the pilot burner through 
the branch conduit and to also supply gas to the 
main burner through the main control valve and 
the oven temperature control valve. The main 
burner is then ignited by the pilot burner. The 
thermocouple, as long as it is heated by the pilot 
burner, maintains the safety control unit through 
the electromagnet in condition to supply gas to 
both the main burner and the pilot burner. The 
oven temperature control valve then regulates 
the Supply of gas to the main burner so as to 
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maintain the desired oven temperature. As long 
as the pilot burner is ignited the main burner 
will burn normally under the control of the oven 
temperature control valve. But if during opera 
tion the pilot burner is extinguished for any rea 
Son the thermocouple will immediately cool and 
allow the safety control unit to automatically cut 
off the Supply of gas to both the main burner 
and the pilot burner. As an example of the 
manner of Operation of the apparatus, let us 
aSSune that during Operation the pilot burner 
is suddenly extinguished, for instance, by a 
momentary failure of the gaS Supply from the 
manifold to the burners. The thermocouple im 
mediately cools, allowing the safety control unit 
to cut off communication between the manifold 
and both the main burner and the pilot burner. 
Then after the thermostatic element has cooled, 
closing the normally closed switch, which is 
maintained open by the thermostatic element 
during normal operation of the oven, the solenoid 
transformer and the electric ignition element 
are again energized, since the master control 
switch is still closed. The energization of the 
solenoid transformer will cause it to operate the 
safety control unit to re-establish communica 
tion between the manifold and the pilot burner 
only. Then when gas is again available the piiot 
burner will be reignited and re-establish normal 
operation of the oven as previously described. 
To adapt the apparatus for use in conjunc 

tion with any standard time control mechanism, 
we provide a normally closed supplemental Con 
trol switch which is disposed in Series With the 
master control switch. The supplemental con 
trol switch is adapted to be opened and closed 
at predetermined set times by the time control 
mechanism. When the time control mechanism 
is used the normally closed supplemental control 
switch is opened and the time control mecha 
nism is set to initiate operation of the oven burner 
at a predetermined time by closing the Supple 
mental control switch, and to terminate Op 
eration thereof at a predetermined Set later 
time by opening the closed supplemental 
control switch. The main control valve is 
then manually opened and the master control 
switch is simultaneously closed. At the Set time 
the control mechanism will close the Supple 
mental control switch which will effect the en 
ergization of the solenoid transformer and the 
electric ignition element. The apparatus Will 
then operate as previously described in connec 
tion with manual control until the time control 
mechanism opens the Supplemental control 
switch at the set later time to terminate opera 
tion. The opening of the supplemental control 
switch will cause the safety control unit to cut 
off the supply of gas to both the main burner 
and the pilot burner, thus terminating Opera 
tion. 

Prolonged power failures of many hours and 
sometimes of even several days' duration fre 
quently occur in various parts of the country. 
In order to eliminate the necessity of either keep 
ing the main burner burning constantly during 
a prolonged power failure or manually actuating 
the safety control unit, as is normally done is 
the solenoid transformer, and then lighting the 
pilot burner with a match each time the oven 
is used, the mechanism is so constituted and ar 
ranged that the pilot burner Will burn constantly 
during a power failure instead of being extin 
guished each time the Supply of gas to the mail) 
burner is cut off. The operation of the main 
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burner is then controlled by the opening and 
closing of the main control valve. 
The principal object of the invention is to 

provide an improved electrical ignition and auto 
matic control System for cooking range oven 
burners using gaseous fuel. 
Another object of the invention is to provide 

in an electrical ignition and control System of 
the character described means for completely 
shutting of the Supply of gas to both the main 
burner and the pilot burner in the event the 
pilot burner becomes extinguished for any reason 
during operation. 
Another object of the invention is to provide 

in an automatic ignition and control System for 
oven burners means by which the System may 
be easily converted from a fully automatic Sys 
tem to a constantly burning pilot burner System 
during power failures. 

Still another object of the invention is to pro 
vide an improved electrical ignition and control 
system of the character described which may be 
used in conjunction with a time control mecha 
nism or independently thereof as desired. 
Another object of the invention is to provide an 

automatic ignition or control mechanism of the 
character described in which the Safety control 
unit and the thermocouple circuit are utilized to 
initiate and terminate operation of the main 
burner by the time control mechanism. 
Other and more limited objects of the invention 

will be apparent from the following specification 
and the accompanying drawings forming a part 
thereof, Wherein: 

Fig. 1 is a diagrammatic layout showing our 
improved electrical ignition and Safety control 
mechanism applied to a cooking range oven 
burner using gaseous fuel; 

Fig. 2 is an enlarged central vertical Section 
through the safety control unit showing the vari 
ous parts in position to cut off the Supply of fuel 
to both the pilot burner and the main burner; 

Fig. 3 is a view similal' to Fig. 2 showing the 
various parts in the position they are automati 
cally moved to when the master control Switch is 
closed to initiate the operation of the main oven 
burner: 

Fig. 4 is a wiring diagram of the apparatus; 
and 

Fig. 5 is a view similar to Fig. 4 showing a 
slightly modified arrangement. 

Referring now to the drawings by reference 
characters, the numeral indicates a gaseous 
fuel burner which is mounted in or in heating re 
lation to a cooking range Oven 2. Gaseous fuel 
is Supplied to the burne f from a manifold M 
through a conduit 3. Interposed in the conduit 
3 are a safety control valve mechanism generally 
indicated by the numeral 4, a manually operable 
main control valve 5, and an Owen temperature 
control Valve 6. During Operation gas flows from 
the manifold M through the conduit 3 to the 
Safety control unit 4, to be described in detail 
hereinafter. From the Safety control unit 4 the 
gas flows through the conduit 3, the main control 
valve 5, and the oven temperature control valve 
to the burner . The Oven temperature control 

valve 6 is operative to regulate the amount of gas 
flowing to the burner during operation in order 
to maintain the oven 2 at any desired set tem 
peratire. The valve 6 is set to any desired tem 
peratre by a handle 7 having a pointer 8 which 
cooperates with a graduated dial 9 carried by the 
Valve . Te valve 6 is controlled according to 
the temeratuire Setting by a thermostatic ele 
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ment 6 which is mounted: in the oven 2 and is 
connected to the valve 6 as shown at f . The 
main control valve 5 is a standard shut off valve 
which is manually opened and closed by a handle 
3 and a valve sten 2. The oven temperature 
Control valve 6 is of staiadard well known con 
struction. Consequently it is not shown in detail 
herein. There are hany different constructions 
available any one of which will work equally well 
herein. If desired the shut-off valve S and the 
oven temperature control valve 6 may be cond 
bined as a single unit and both actuated by the 
Saine handle. and stem. Many such combined 
valves are available. Gas. iS; also supplied to a 
pilot burner 4 through a branch conduit 5 
which extends between the safety control valve 
mechanism 6 and the pilot-burner 4. The pilot 
burner. 4 is disposed adjacent the rear end of the 
main burner in positics to ignite the burner 
when gas is supplied thereto. An electrical igni 
tion element 6 is operatively associated With the 
pilot burner i in positions to ignite the pilot 
burner 4 when gas is Supplied thereto. A ther 
mostatic element is and a thermocouple 8 are 
mounted in position to be heated by a flame from 2: 
the pilot, burner. The thernaostatic element 2 
is operative to actuate a double throw switch 9 
which controls the energization of the electrical 
ignition element 6 and a Solenoid transformer 28 
which when einergized Operates the Safety con 
trol unit to supply gas to the pilet burner only, 
as will be described in connection with the de 
scription of the safety control unit and the oper 
ation of the whole apparatus. The SWitch - 9 also 
controls the energization of a Signal light buib 
L which when energized indicates that the appa 
ratus is functioning properly. The thermocouple 
8, when heated, is operative to hold the safety 
control unit in condition to maintain the Supply 
of gas to both the pilot barner f4 and the Inain 
burner , as will also be described in connection 
with the description of the Safety control waive 
mechanism and the operation of the apparatus. 
An electric circuit between the theria Occuple 8 
and the safety control unit 4 is established by a 
copper tube 2 and in insulated wire 22 within 
the tute 2. 
A master control switch 23 is provided to con 

trol the operation of the apparatus. The master 
control switch23 is associated with the main con 
trol valve 5. and is adapted to be opened and 
closed by a cam 25, carried by the valve stem 
12, through a link 26. The arrangement is such 
that the switch 23 is simultaneously closed with 
the opening of the main control valve 5, and is is: 
simultaneously opened with the closing of the 
wave. 5. 
The construction of the safety control unit 4 

and its connection to the Solenoid transformer 
20 will now be described, reference being had to 
Figs. 2 and 3, of the drawings. This unit con 
prises a casing 35 having a chamber 36 in one 
end thereof and a chamber 3 in the other end 
thereof. The chambers 36 and 37 are connected 
by a bore 38 of reduced diameter. A valve seat 
39 is located at one end of the bore 38 and a 
similar valve seat 40 is located at the other end 
of the bore 38. The chamber 36 is closed by a 
removable cap 41 and the chamber 31 is closed 
by a removable cap 42. A sleeve 43, having end 
walls 44 and 45, is carried by the cap 4 and ex 
tends into the chamber 36. A valve stem 46 
which is slidably mounted in a bushing 47 car 
ried by the end wall 45 of the sleeve 43, extends 
from the chamber 36 into the sleeve 43. A con 
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... ber. 36. 
burner gas flows from the chamber 36 through 

and the secondary winding 77. 
is slidably mounted in the bore 79 of the spool 

6 
trol valve 48 of suitable material is secured to 
One end of the valve stem 46 Within the chana 
ber 36, and an armature 49 in the form of a thin 
light iron disc, is secured to the other end of the 
Sten 46 within the sleeve 43. A very light rel 
atively Weak coiled compression spring 50 dis 
posed about the valve stem 46 between the con 
trol valve 48 and the end wall 45 of the sleeve 43 
normally holds the control valve 48 against the 
valve seat 39. An electromagnet 5 is secured 
to One end of a hollow exteriorly threaded stud 
52-which extends out through aligned apertures 
in the end wall 44, of the sleeve'43, and in the end 
of the cap 4. A nut 53 screwed onto the outer 
portion of the stud 52 securely holds the magnet 
5 and the sleeve 43 in place. The legs of the 
magnet 5 have a winding 54 thereon, one end 
of which is connected to the tube 2 and the 
other end of which is connected to the Wire 22 
in the tube 2i. The tube 2, Sinserted into the 
hollow stud 52 and is held in place by a screw 
fitting: 52a. A sleeve 55 is screwed into a thread 
ed recess in the end of the cap 42, as indicated 
at 56, and extends into the chamber 37 a sight 
distance. One end of the sleeve 55 is closed by 
an end wall 57, and the other end, which is open, 
registers. With a circular aperture 58 in the end 
Wall of the cap 42. A plunger 59 is slidably 
mounted in the sleeve 55 and extends out through 
the aperture 58 in the cap 42. A stem 62, which 
is Secured to the inner end of the plunger 59, ex 
tends out through an aperture 63 in the end wall 
57 of the sleeve 55, and through the chamber 37 
and into the bore 38. The stem 62 has a collar 
64 rigidly secured thereon between the end wall 
57 and the outer end of the stem. An interrupter 
valve 65 of suitable material is slidably mounted 
upon the Stem 62 between the end wall 5 of the 
sleeve 55 and the collar 64. The interrupter valve 
65 is adapted to engage the valve seat 40 to cut 
off the flow of gas into the chamber 37 during 
the initiation of operation as will be hereinafter 
described. A compression spring 67 which is 
Stronger than the Spring 66 is disposed about the 
Stern 62 within the sleeve 55 between the inner 
face of the end Wall 57 and the inner end of the 
plunger 59. The spring 67 is operative to return 
the plunger 59, stem 62 and valve 65 from the 
position shown in Fig. 3 back to their normal po 
sition as shown in Fig. 2, against the resistance 

A port 68 in the casing 35 
provides communication between the chamber 36 
and the conduit 3 to allow gas to fiow from the 
manifold M through the conduit 3 into the cham 

During normal operation of the main 

the reduced intermediate bore 38 and into the 
chamber 37. A port 69 which establishes com 
munication between the branch conduit 5 and 
the bore 38 is provided to supply gas to the pilot 
burner 4; and a port 70 establishes communica 
tion between the chamber 37 and the conduit 3 
to permit the flow of gas from the chamber 37 
to the main burner through the main control 
valve 5 and the oven temperature control valve 6. 
The Solenoid transformer 20 comprises a spool 

75 on which are wound the primary winding 76 
An armature 78 

75. The solenoid transformer 20 may be oper 
atively associated with the safety control unit 4 
in any suitable manner. As shown herein it is 
Secured to the cap 42 of the safety control unit 
4, with the armature 78 thereof in axial align 
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ment with the plunger 59 of the Safety control 
unit 4. 

In order to accommodate the apparatus for au 
tomatic control whereby operation of the main 
oven burner i may be automatically initiated at 
a predetermined set time and automatically ter 
minated at a predetermined set later time, We 
provide a normally closed supplemental master 
Switch 85 which is adapted to be opened and 
closed by a standard time control mechanism 86, 
and interpose the Secondary Winding 80 of a 
transformer 8 in the thermocouple circuit 2-22 
in series with the winding 54 of the electro-mag 
net 5. The winding 80 is heavy wire having 
Substantially no resistance. 
The operation of the apparatus will now be de 

scribed, particular reference being had to Fig. 
4 of the drawings. During manual control the 
supplemental master Switch is maintained closed. 
To initiate operation under manual control it is 
only necessary to manually open the main Con 
trol valve 5 and close the master Switch 23, and 
then manually close the main control valve 5 
and open the master switch 23 to terminate op 
eration. When the Switch 23 is closed current 
Will flow, from one side 90 of the line through 
the lead 9, Switch 23, lead 92, Switch '85 and lead 
93 to the terminal 94 of the double throw Switch 
9. The current then flows through the Switch 
9 to the terminal 95 thereof and then through 

the lead 96 to the primary winding 76 of the 
Solenoid transformer 20 and from there back to 
the other side 9 of the line through the lead 98. 
The Solenoid transformer 20 and the electric 
ignition element 6 which is connected to the 
Secondary Winding 77 of the Solenoid transformer 
20 by the leads 99 and 00 are now energized. 
The solenoid transformer 20 being energized 
shifts the various parts of the Safety control unit 
4 from the position shown in Fig. 2 to the posi 
tion shown in Fig. 3, opening the control valve 
48 and closing the interrupter valve 65. Gas can 
now flow to the pilot burner f4 where it is ignited 
by the ignition element 6, but gas cannot yet 
flow to the main burner since the interrupter 
valve mechanism in the chamber 3 of the Safety 
control unit is maintaining the entrance there 
to closed. The pilot burner being ignited heats 
the thermocouple 8 and the thermal element fl. 
The thermocouple being heated generates a 
minute current of the order of .015 volt which 
flows from the thermocouple through the tube 2 
to the winding 54 of the electromagnet 51 and 
from there through the Wire 22 and Secondary 
Winding 80 of the transformer 8 back to the 
thernnocouple 8. The thermocouple current en 
ergizes the electromagnet 5 sufficiently for it to 
hold the control valve mechanism in the cham 
ber 36 in the position shown in Fig. 3 against the 
slight resistance of the Spring 59 after it has 
been moved to this position by the Solenoid trans 
former 29, but not enough for the electromag 
net to attract the mechanism from the position 
shown in Fig. 2 to the position shown in Fig. 3. 
The heating of the theral element causes it 
to actuate the SWitch 3 to break the circuit to 
and deenergize the Solenoid transformer 28 and 
consequently the electric ignition element 6, 
and to make the circuit to the signal light bulb 
L through the terminal is and lead G2. AS 
Soon as the Solenoid transformer 26 is de-ener 
gized the Spring 67 returns the interrupter valve 
mechanism in the chamber 3 back from the 
position shown in Fig. 3 to the position shown 
in Fig. 2 While the electromagnet 5 holds the 
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control valve mechanism in the chamber 36 in 
the position shown in Fig. 3. Gas can now flow 
through the main control valve 5 to the main 
burner where it is ignited by the pilot burner 
li. Under normal conditions the burner will 
noW Operate under control of the oven tempera 
ture control valve 6 until its operation is termi 
nated by the opening of the switch 23 and the 
Simultaneous closing of the valve 5. The closing 
Of the manually operable valve 5 cuts off the flow 
of gas from the control unit 4 to the main burner 
l, but it does not cut off the flow of gas to the 
pilot burner f4. This is effected by the opening 
of the master control switch 23 which effects the 
energization of the primary winding G3 of the 
transformer 8. When the switch 23 is opened 
to terminate operation current flows from the 
Side 90 of the line through leads 9 and 04 to 
the primary winding 03 of the transformer 8, 
and from the primary winding 03 through the 
leads f05 and 93 to the terminal 94 of the switch 
9. From the terminal 94 the current flows 
through the Switch 9 to the terminal O and 
from there back to the other side 97 of the line 
through the lead 02 and signal light bulb L. 
The energizing of the primary winding 03 of 
the transformer 8 generates an alternating cur 
rent of the order of .15 volt in the secondary 
Winding 80 thereof which is superimposed upon 
the minute direct current generated by the 
thermocouple in the thermocouple circuit. The 
Superimposing of the higher voltage alternating 
Current upon the much lower direct current in 
the thermocouple circuit momentarily de-ener 
gizes the electromagnet 51 after which the spring 
60 returns the control valve mechanism in the 
chamber 36 back from the position shown in Fig. 
3 to the position shown in Fig. 2, thus cutting off 
the flow of gas from the safety control unit 4 
to both the main burner and the pilot burner. 

Both the direct current generated by the ther 
mocouple 8 and the alternating current gener 
ated by the transformer 8 are of such minute 
amplitude that neither one can energize the elec 
tromagnet 5f Sufficiently for it to attract the ar 
mature 49 to it after the armature has once been 
released by the electromagnet 5f and moved 
away therefrom by the spring 50, no matter how 
minute the separation between the magnet and 
armature may be. The force exerted by the 
Spring 50 tending to move the armature 49 away 
from the electromagnet 5 f is so slight that it can 
not overcome the holding force exerted upon 
the armature 49 by the electromagnet 5 when the 
arnature is in contact therewith, but is sufficient 
to separate the armature and electromagnet 
Whenever the electromagnet is momentarily de 
energized. When the electromagnet 5 is ener 
gized only by the direct current generated by the 
thermocouple the polarity of the electromagnet 
remains constant, but when the alternating cur 
rent generated by the transformer is applied to 
the electromagnet the polarity thereof is con 
stantly reversed. The Superimposing of the high 
er voltage alternating current upon the lower 
Voltage direct current momentarily renders the 
holding force of the electromagnet zero each time 
the polarity thereof reverses, which occurs when 
the negative value of the alternating current is 
equal to the positive value of the direct current. 
At this moment the holding force of the electro 
magnet is Zero the Spring 50 will separate the ar 
mature and magnet after which the electromag 
net cannot attract the armature back to it. 

s As long as outside current is available the main 
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control valve 5 performs no useful function in 
either initiating or terminating operation of the 
apparatus, as the flow of gas from the manifold 
M. to the main burner i is cut on and off before it 
reaches to valve 5 by the safety control unit 4 
Which is interposed in the conduit 3 between the 
manifold M and the valve 5. The master control 
Switch 23 through the safety control unit 4 con 
trols both the initiation of and the termination 
of the Operation of the main burner f. The clos 
ing of the normally open master control switch 
23 effects the opening of the control valve 48 
and the closing of the interrupter valve 65 in the 
control unit 4. Gas then flows to the pilot burner 
f4, but it is cut off from the burner by the 
interrupter valve 65. After the pilot burner has 
been ignited and heats the thermostatic element 

the interrupter valve 65 is opened after 
which gas can flow from the safety control unit 
4 through the open valve 5 to the main burner . 
The valve 5 is provided only to control the oper 
ation of the main burner during prolonged 
power failure after the apparatus has been con 
verted from a fully automatic ignition and control 
System to a constantly burning pilot burner sys 
ten. 

Ef the pilot burner is extinguished for any 
reason during Operation, then the thermocouple 
8 and the thermal element 7 will cool. The 
electromagnet 5 will then be de-energized and 
release the control valve mechanism in the cham 
ber 36 which will then be returned by the spring 
50 to the position shown in Fig. 2 cutting off the 
Supply of gas to both the pilot burner 4 and the 
main burner . When the thermal element 7 
cools, which is after the thermocouple 8 has 
cooled, it will actuate the Switch 9 to again make 
the circuit to the solenoid transformer 20 and 
break the circuit to the signal light bulb L. The 
apparatus Will then re-cycle as described as soon 
as gas is available. 

In order to adapt the mechanism for automatic 
operation of the burner , we interpose the nor 
rally closed Supplemental control Switch 85 in 
series with the main control switch 23 and provide 
the standard electrically operated time control 
mechanism 85 which is operative to close and Open 
the Switch 85 at predetermined set times. Oper 
atting current is supplied to the time controllmech 
anisi through the leads 0 and . 
manual control of the burner the Switch 85 is 
raintained closed. For automatic control the 
title control ranechanism 8 is first set to initiate 
operation at a predetermined time and to termi 
nate operation at a predetermined later time, i. 
The setting of the time control 87 automatically 
9pens the switch 35. The valve 5 is then man 
ually opened and the Switch 23 closed. The open 
ing of the valve 5 and the closing of the switch 
33 will have no effect as long as the Switch 85 
is open since the safety control unit 4 is in the 
condition shown in Fig. 2 with the valve 48 in 
the chamber 36 cutting off the flow of gas from the 
safety control unit to oth the main burner 
and the pilot burne 4. At the set time the 

time control inechanism will close the switch 85 
after which the mechanism will function exactly 
as described in connection with manual control 
until time to terminate operation. At the prede 
termined set time for terminating operation the 
time control mechanism 86 will Open the SWitch 
35 Winich will effect the energization of the pri 
mary winding 3 of the transformer 80 which in 
turn will effect the de-energization of the elec 
tromagnet S, both exactly as described in cont 
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nection with manual Operation. The electro 
magnet Will then release the control valve 48 in 
the safety control unit 4 and the spring 59 will 
then close the valve 48 and cut off the flow of gas 
to both the main burner and the pilot burner f4. 
At any time thereafter the apparatus may be 
reset for manual control by closing the valve 5 
and Switch 85 and opening the switch 23. If dur 
ing automatic operation the pilot burner 4 is 
extinguished for any reason the apparatus will 
function to cut off the supply of gas as described 
in Connection. With manual operation. 
The signal light bulb L. performs two separate 

and distinct functions. First, when energized it 
shows that the apparatus is functioning properly, 
and second it supplies the necessary impedance 
to prevent shorting across the line 9-97 when 
the switches 23, 85 and 94-f6? are all closed. 
If desired a condenser or inductance or other 
Vesistance element can be substituted for the 
bS I. 
During periods of non-operation when either 

Or both of the Switches 23 and 85 are open cur 
rent will flow from the side 9 of the line through 
the leads 9 and 24 to the primary winding 103 
of the transformer 3, and froin the primary 
Winding 33 to the terminal 94 of the Switch 9 
through the leads 35 and 93. From the terminal 
54 current flows through the switch 9 to the ter. 
minal 95 and from there back to the other side 
87 of the line through the lead 93, primary wind 
ing 6 of the Solenoid 2, and lead 93. A blank 
ing out alternating current of higher voltage is 
thus always superimposed upon the direct much 
lower voltage current generated by the thermo 
couple in the thermo?couple circuit whenever 
either of the switches 23 or 85 are open. From 
this it will be apparent that the electromagnet 

can only be energized by the thermocouple 
Current When both of the Switches 23 and 85 are 
closed since current flowing from the side 9 of 
the line through the lead 9 will then follow the 
path of least resistance through the switches 
23 and 85 instead of through the primary winding 

3 of the transformer 8. 
The oven may be repeatedly used during a 

prolonged power failure without the necessity 
of manually lighting the pilot burner f4 with 
a match each time it is used, as the construction 
2nd arrangement of the apparatus is Such that 
it can be quickly and easily converted from a fully 
automatic electric ignition Systern to a constantly 
burning gilot burner System. In order to Con 
vert the apparatus to a constantly burning pilot 
burner system the safety control unit 4 is manu 
aily set and held in the condition showin in Fig. 
3, by depressing the button 3 secured to the 
arnature 8, in which condition gas can fioW 
to the pilot burner is and be ignited by a natch. 
the control unit A must be held as shown in Fig. 
3 until the pilot burner is has heated the thermo 
couple 3 sufficiently for it to ensrgize the elec 
to lagnet 5 after which the button 33 may 
be released. The electromagnet 5 will hold the 
control valve in the chamber 38 open as shown 
in Fig. 3 and the spring 67 will return the inter 
rupter valve in the chamber 3 back to open posi 
tion as shown in Fig. 2. Then the operation of 
the burner is nanually controlled by the open 
ing and closing of the valve 5. Obviously the 
apparatus cannot be automatically controlled by 
the time control mechanism 36 during a power 
failure, nor can the electromagnet be de-ener 
gized by the transformer 3 during manual con 
trol. 
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In Fig. 5 we have shown a slightly modified 
form of the invention in which we place the 
secondary winding 89 of the transformer 8 in 
parallel with the electromagnet winding 54 in 
Stead of in series therewith. As shown one side 
Of the winding 80 is connected to the tube 2 
by the lead 97 and the other side of the winding 
80 is connected to the Wire 22 by the lead 08. 
Otherwise the construction and operation of this 
form of the invention is the same as that shown 
in Figs. 1 to 4 and the same reference characters 
have been applied to similar parts. 
From the foregoing it will be apparent to those 

skilled in this art that we have provided a very 
simple and efficient mechanism for accomplishing 
the objects of the invention. 

It is to be understood that we are not limited 
to the Specific constructions shown and described 
herein as various modifications may be made 
therein within the scope of the appended claims. 
What is claimed is: 
1. In an automatic ignition and control ap 

paratus of the character described the combina 
tion of a main burner, a pilot burner operative 
to ignite said main burner, an electric ignition 
element operative When energized to ignite said 
pilot burner, a gaseous fuel supply manifold, a 
main conduit through which fuel is supplied to 
Said main burner from said manifold, a safety 
control unit operative to cut off the supply of fuel 
to said main burner and said pilot burner inter 
posed in Said conduit between said main burnel 
and Said manifold, a manually operable shut off 
Valve interposed in Said conduit between said 
Safety Control unit and Said main burner, a 
branch conduit extending between said safety 
control unit and said pilot burner through which 
fuel is Supplied to said pilot burner, a Solenoid 
operatively associated with said safety control 
unit, said solenoid being operative upon energiza 
tion to first set said safety control unit in con 
dition to Supply fuel to said pilot burner while 
cutting off the supply of fuel to said main burner 
and upon Subsequent deemergization to set said 
Safety control unit in condition to also supply 
fuel to Said main burner, an electromagnet asso 
ciated with said safety control unit and operative 
When energized to maintain said safety control 
unit in said last set condition, a thermocouple 
adapted to be heated by said pilot burner, an : 
electric circuit between said thermocouple and 
Said electromagnet through which said magnet 
is energized by said thermocouple when said 
thermocouple is heated, a manually operable nor 
mally open master switch, a normally closed 
Supplemental master switch disposed in series 
With said master Switch, said master switch and 
Said supplemental master switch being operative 
When both are closed to effect the energization 
of Said solenoid and said electric ignition ele 
ment, a normally closed switch means disposed 
in series with Said master switch which is opera 
tive when opened to effect deenergization of said 
Solenoid and said electric ignition element, and a 
thermostatic element adapted to be heated by 
said pilot burner and operative when heated to 
maintain said normally closed SWitch means open 
and when cool to maintain said normally closed 
Switch means closed, a transformer having a 
primary Winding and a secondary Winding, said 
Secondary Winding being connected into said 
thermocouple circuit, said transformer being op 
erative when energized to Superimpose an alter 
nating current upon the thermocouple current 
of Sufficient voltage to blanket out the thermo 
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couple current and thereby de-energize said elec 
tromagnet, said master Switch and said supple 
mental master switch each being operative when 
open to effect the energization of Said trans 
former, and a time control mechanism operatlve 
to open and close said supplemental master Switch 
at predetermined set times. 

2. An automatic ignition and control apparatus 
as defined in claim 1 in which said secondary 
winding is connected into said thermocouple cir 
cuit in series with said electromagnet. 

3. An automatic ignition and control apparatus 
as defined in claim 1 in which said Secondary 
winding is connected into said thermocouple cir 
cuit in parallel with Said electromagnet. 

4. In an automatic ignition and control ap 
paratus of the character described the combina 
tion of a main burner, a pilot burner operative 
to ignite said main burner, an electric ignition 
element operative when energized to ignite said 
pilot burner, a gaseous fuel Supply manifold, a 
nnain conduit through Which fuel is Supplied to 
said main burner from Said manifold, a safety 
control unit operative to cut off the supply of 
fuel to said main burner and Said pilot burner 
interposed in said conduit between said main 
burner and said manifold, a manually operable 
shut off valve interposed in said conduit between 
said Safety control unit and said main burner, a 
branch conduit extending between said safety 
control unit and said pilot burner through which 
fuel is supplied to said pilot burner, a Solenoid 
operatively associated with said safety control 
unit, said solenoid being operative upon ener 
gization to first Set Said Safety control unit in 
condition to supply fuel to said pilot burner while 
cutting off the supply of fuel to said main burner 
and upon Subsequent de-energization to set said 
Safety control unit in condition to also supply 
fuel to Said main burner, an electromagnet asso 
ciated with said safety control unit and operative 
when energized to maintain said safety control 
unit in Said last set condition, a thermocouple 
adapted to be heated by Said pilot burner, an 
electric circuit between said thermocouple and 
Said electromagnet through which said magnet is 
energized by Said thermocouple when said ther 
mocouple is heated, a manually operable nor 
mally Open master switch, a normally closed sup 
plemental master switch disposed in series with 
Said master Switch, said master switch and said 
Supplemental master switch being operative when 
both are closed to effect the energization of said 
Solenoid and said electric ignition element, a nor 
mally closed Switch means disposed in series with 
Said master Switch, a normally open switch 
means, a, thernOStatic element adapted to be 
heated by Said pilot burner and operative when 
heated to maintain said normally closed switch 
means Open and Said normally open switch means 
closed, a transformer having a primary winding 
and a Secondary Winding, said secondary winding 
being connected into said thermocouple circuit, 
an impedance adapted to be connected in series 
With Said master SWitches, said transformer being 
operative when energized to superimpose an al 
ternating current upon the thermocouple current 
of Sufficient voltage to blanket out the therino 
couple current and thereby de-energize said elec 
tromagnet, Said normally closed switch means 
being operative when closed to connect said pri 
mary Winding in series with said solenoid and 
When Open to effect the de-energization of said 
Solenoid and Said electric ignition element, said 
normally Open Switch means being operative when 
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closed to connect said impedance in series with 
said master switches, said master switch and Said 
supplemental master switch each being operative 
when open to effect the energization of said 
transformer, and a time control mechanism Oper 
ative to open and close said supplemental master 
Switch at predetermined set times. 

5. An automatic ignition and control appar 
ratus as defined in claim 4 in which said Sece 
ondary Winding is connected into said thermo 
couple circuit in Series With said electronagr 
et. 
6. An automatic ignition and control appar 

ratus as defined in claim 4 in which said sec 
ondary winding is connected into said thernor 
couple circuit in parallel with said electronag 
net. 

7. An automatic ignition and control appa 
ratus as defined in claim 1 in which said master. 
switch and said supplemantal master Switch are 
also operative when both are closed to maintain 
said transformer derereligized. 

8. An automatic ignition and control appa." 
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ratus as defined in claim 4 in which said master 
switch and said supplemental master SWitch. 2; 
are also operative when both are closed to inlains 
tain said transformer descenergized. 

9. In an automatic ignition and control appa 
ratus of the character described the combina 
tion of a main burner, a pilot burner operative 
to ignite said main burner, an electric ignition. 
element operative when energized to ignite said 
pilot, burner, a gaseous fuel Supply manifold, a 
main conduit; through which fuel is supplied to 
said main burner from said manifold, a safety 
control unit operative to cut of the Supply of 
fuel to said main burner and said pilot burner 
interposed in said conduit between said main 
burner and said manifold, a branch conduit ex 
teading between said safety control unit and Said 
pilot, burner through which fuel is supplied to 
said pilot burner, a splenoid operatively associ 
ated with said safety control unit, said solenoid 
being operative upon energization to first Set, Said 
safety control unit in condition to Supply fuel 
to said pilot burner while cutting of the supply 
of fuel te said main burner and upon Subsequent 
deenergization to set said safety control unit, in 
condition to also supply fuel to said main burier, 
an electromagnet associated with S8id Safety 
control unit and operative when energized to 
maintain said safety control liait in Said last set 
condition, a thernocouple adapted to be heated 
by said pilot burner, an electric circuit between 
said thermocouple and said eleetiromagnet 
through which said magnet is energized by said 
thermocouple when said thermocouple is heated, 
a manually operable normally opera Inaster 
switch, a normally closed supplemental master 
switch disposed in series with said master switch, 
said master switch and said supplemental master 
switch being operative When both 8.5e closed to 
effect the energization of said Solenoid and said 
electric ignition element, a normally closed Switch 
means disposed in series with Saii master Switch 
which is operative when opened to effect deener 
gization of said solenoid and said electric iglition 
element, and a thernostatic element adapted to 
be heated by said pilot burner and operative 
when heated to gaintain Said nonially closed 
switch means open and when cool to in aight&ith 
said normally closed Switch means closed, a 
transformer having a primary winding and & See 
ondary winding, said secondary winding being. 
connected into said thermocouple circuit, Said 
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4. 
transformer being operative when energized to 
Superimpose an alternating, current upon the 
thermocouple current of Sufficient voltage to 
blanket out the thermocouple current and there 
by deenergize said electromagnet, said master 
switch and said supplemental master switch each 
being operative when open to effect the ener 
gization of said transformer, and a time control 
mechanism operative to open and close said sup 
plemental master switch at predetermined set 
times. 

0. An automatic ignition and control appan 
ratus as defined in claim 9 in which said sec 
Ondary winding is connected into said thermo 
couple circuit in series with Said electromagnet. 
1. An automatic ignition and control appa 

ratus as defined in claim 9 in which said Sector 
ondary winding is connected into said thernor 
couple circuit in parallel with said electromage 
net. 

12. An automatic ignition and control appar 
ratus as defined in claim 9 in which said master 
switch and said supplemental master switch are 
also operative when both are closed to maintain 
said transformer de-energized. 

13. In an automatic ignition and control appas 
ratus of the character described the combinae 
tion of a main burner, a pilot burner operative 
to ignite said main burner, an electric ignition 
element operative. When energized to ignite said 
pilot burner, a gaseous fuel Supply manifold, a 
nain conduit through which fuel is Supplied 

to said main burner from said manifold, a safety 
control unit operative to cut off the supply of 
fuel to Said main burner and said pilot, burner 
interposed in said conduit between said main 
burner and said manifold, a branch conduit ex 
tending between Said Safety control unit and said 
pilot bulner through Which fuel is Supplied to 
said pilot burner, a Solenoid operatively associ 
ated with said safety control unit, said solenoid 
being operative upon energization to first set said 
Safety control unit, in condition to supply fuel to 
Said pilot burne while cutting off the Supply of 
fuel to said itain burner and upon Subsequent 
deenergization to set said safety control unit in 
condition to also supply fuel to said main burner, 
all electrolagnet associated With Said safety coin 
trol unit and operative When energized to main 
tain said Safety control unit in Said last set coin 
dition, a thermocouple adapted to be heated by 
said pilot burner, an electric circuit between said 
thenchcouple and said electromagnet through 
which said magnet is energized by said thernor 
couple when said thermocouple is heated, a man 
tally operable normally open master Switch, a 
Ornally closed Supplieriental master switch dis 

posed in Series with said master switch, said 
laste" SWitch aid Said Supplemental naster 
switch being operative when both are closed to 
effect: the energization of said solenoid and said 
electric ignition element, a normally closed switch 
years disposed in series with said master switch, 
& horrally open Switch means, a thermostatic 
element adapted to be heated by said pilot burner 
arc operative When heated to maintain said nor 
saily closed SWitch means open and said rior 
mally oper switch means closed, a transformer 
having a primary winding and a secondary wind 
ing, said Seconday winding being connected into 
said their ocotyle: circuit, an impedance adapted 
to be connected in Series with said master 
Switches, said transformer being operative when 
energized to superimpose an alternating current 
upon the therocouple current of sufficient volt 
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age to blanket out the thermocouple current and 
thereby deenergize said electromagnet, said nor 
mally closed switch means being operative when 
closed to connect said primary Winding in Series 
With said solenoid and when open to effect the 
deenergization of said solenoid and said electric 
ignition element, said normally open Switch 
means being operative when closed to connect 
Said impedance in series With Said master 
Switches, said master switch and said Supple 
mental master Switch each being operative When 
open to effect the energization of said trans 
former, and a time control mechanism opera 
tive to open and close said supplemental master 
Switch at predetermined set times. 

14. An automatic ignition and control appa 
ratus as defined in claim 13 in which Said Sec 
ondary winding is connected into said thermo 
couple circuit in series with Said electromagnet. 

15. An automatic ignition and control appa 
ratus as defined in claim 13 in which Said Sec 
Ondary winding is connected into said thermo 
couple circuit in parallel with said electromagnet. 

16. An automatic ignition and control appa 
ratus as defined in claim i3 in which said master 
switch and said supplemental master Switch are 
also operative when both are closed to maintain 
said transformer de-energized. 

17. In an automatic ignition and control ap 
paratus of the character described the combina 
tion of a main burner, a pilot burner operative 
to ignite said main burner, an electric ignition 
element operative when energized to ignite said 
pilot burner, a gaseous fuel supply manifold, a 
main conduit through which fuel is Supplied to 
said main burner from said manifold, a Safety 
control unit operative to cut off the Supply of 
fuel to said main burner and said pilot burner 
interposed "in said conduit between Said main 
burne' and said manifold, a branch conduit ex 
tending between said safety control unit and Said 
pilot burner through which fuel is Supplied to 
said pilot burner, a solenoid operatively associ 
ated with said safety control unit, Said Solenoid 
being operative upon energization to first set said 
safety control unit in condition to supply fuel 
to said pilot burner while cutting off the supply 
of fuel to said main burner and upon Subsequent 
deenergization to set said safety control unit in 
condition to also supply fuel to Said main burner, 
an electromagnet associated with said Safety con 
trol unit and operative when energized to main 
tain said safety control unit in Said last Set Con 
dition, a thermocouple adapted to be heated by 
said pilot burner, an electric circuit between said 
thermocouple and said electromagnet through 
which said magnet is energized by Said thermo 
couple when said thermocouple is heated, a man 
ually operable normally open master switch, said 
naster SWitch being Operative when closed to 
effect the energization of Said Solenoid and Said 
electric ignition element, a normally closed 
switch means disposed in series with said master 
Switch which is operative when opened to effect 
deenergization of said solenoid and said electric 
ignition element, and a thernostatic element 
adapted to be heated by said pilot burner and 
Operative when heated to maintain Said normally 
closed SWitch means Open and When cool to main 
tain said normally closed Switch means closed, 
a transformer having a primary Winding and a 
secondary winding, said secondary winding being 
connected into Said thermocouple circuit, Said 
transformer being operative when energized to 
superimpose an alternating current upon the 
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thermocouple current of sufficient voltage to 
blanket out the thermocouple current and there 
by deemergize said electromagnet, Said master 
switch being operative when open to effect the 
energization of said transformer. 

18. An automatic ignition and control appara 
tus as defined in claim 17 in which said secondary 
winding is connected into said thermocouple cir 
cuit in series with said electromagnet. 

19. An automatic ignition and control appara 
tus as defined in claim 17 in which said Secondary 
winding is connected into said thermocouple cir 
cuit in parallel with said electromagnet. 

20. An automatic ignition and control mecha 
nism as defined in claim 17 in which said master 
switch is also operative when closed to maintain 
said transformer deemergized. 

21. In an automatic ignition and control ap 
paratus of the character described the combina 
tion of a main burner, a pilot burner operative 
to ignite said main burner, an electric ignition 
element operative when energized to ignite said 
pilot burner, a gaseous fuel Supply manifold, a 
main conduit through which fuel is Supplied to 
said main burner from said manifold, a safety 
control unit operative to cut off the Supply of 
fuel to said main burner and said pilot burner 
interposed in said conduit between Said main 
burner and said manifold, a branch conduit ex 
tending between said safety control unit and Said 
pilot burner through which fuel is supplied to said 
pilot burner, a solenoid operatively associated with 
said safety control unit, Said Solenoid being Oper 
ative upon energization to first set said safety 
control unit in condition to supply fuel to said 
pilot burner while cutting off the supply of fuel 
to said main burner and upon Subsequent de 
energization to set said safety control unit in con 
dition to also supply fuel to said main burner, 
an electromagnet associated with said safety 
control unit and operative when energized to 
maintain said safety control unit in said last set 
condition, a thermocouple adapted to be heated 
by Said pilot burner, an electric circuit between 
said thermocouple and said electromagnet 
through which said magnet is energized by said 
thermocouple when said thermocouple is heated, 
a manually operable normally open master switch, 
said master Switch being operative when closed 
to effect the energization of said solenoid and 
Said electric ignition element, a normally closed 
Switch means disposed in series with said master 
Switch, a normally open switch means, a thermo 
Static element adapted to be heated by said pilot 
burner and operative when heated to maintain 
Said normally closed switch means open and said 
normally open switch means closed, a transformer 
having a primary Winding and a secondary wind 
ing, said Secondary winding being connected into 
said thermocouple circuit, an impedance adapted 
to be connected in series with said master switch, 
Said transformer being operative when energized 
to superimpose an alternating current upon the 
thermocouple current of sufficient voltage to 
blanket out the thermocouple current and there 
by deemergize said electromagnet, said normally 
closed Switch means being operative when closed 
to connect said primary winding in series with 
Said Solenoid and when open to effect the de 
energization of Said Solenoid and said electric ig 
inition element, said normally open switch means 
being Operative when closed to connect said im 
pedance in Series with said master switch, and 
Said master Switch being operative when open to 
effect the energization of said transformer. 
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22. An automatic ignition and control apparate 
tus as set forth in claim 21 in which Said Sege 
ondary winding is connected into Said thermo 
couple circuit in series with said electromagnet. 

23. An automatic ignition and control appara, 
tus as defined in claim 2 in Which said Seconday 
winding is connected into said therine22uple Cir 
cuit in parallel with Said electronaghet. 

24. An automatic ignition and CQSatrol appara 
tus as defined in claim 23 in which said laster 
switch and said supplemental master Switch are 
also operative when both are closed to maintain 
said transformer detenergized, 

25. In an automatic ignition and control ap 
paratus of the character described the corabiaa . 
tion of a main burner, a pilot builer operative 
to ignite said rain burier, are 

pilot burner, a gaSegus fuel Supply Enanifold, 8, 
main conduit thrgugh which fuel is Supplied to 
aid main burier from said anifold, a, Safety 

control unit operative to cut off the supply of fuel 
to said imain burner aladSaid pilot, burier inter 
pesed in said gonduit between said hain burner 
and said manifog, a 3 h conduit extending 
between said safety contigl unit and Saig pilgit 
burner through which fuel is supplied to Said pilot 
burner, a solenoid operatively associated with 
said safety control unit, said Solenoid being oper 
ative upon energization to first Set, Said, Safety 
control unit in condition to supply fuel to said 
pilot burner while cutting off the Supply of fuel 
to said main burner and upon Subsequent der 

rgization to set said safety control unit in 
condition to also supply fuel to said main burner, 
an electromagnet associated with said Safety gon: 
trol unit, and operative when energized to main 
tain said safety control unit in said last set condit 
tion, athermocouple adapted to be heated by said 
pilot burner, an electric circuit between said 
thermocouple and said electromagnet through 
which said magnet is energized by said thermor 
couple when said thermocouple is heated, a man 
ually operable normally open master Switch, a 
normally closed supplemental master switch dist 
posed in series with said master SWitch, said 
master switch and said Supplemental master 
switch being operative when both are closed to 
effect the energization of Said Solenoid and Said 
electric ignition element, a normally closed 
switch means disposed in series with said master 
switch, angrimally open switch means, a thermor 
static element adapted to be heated by Said pilot 
burner and operative when heated to maintain 
said normally closed Switch means open and said 
normally open switch means closed, a transformer 
having a primary winding and a secondary wind 
ing, said secondary winding being connected 
into said thermocouple circuit, said transformer 
being operative when energized to superimpose an 
alternating, current upon the thermocouple cur 
rent of sufficient voltage to blanket out the ther 
mocouple current and thereby de-energize said 
electromagnet, a parallel circuit having tW9 
branches, said primary winding being interposed 
in one of said branches and said master switch 
and said supplemental master switch being in 
terposed in series in the other of said branches, 
an impedance, said normally closed switch means 
being operatiye when closed to connect Said pri 
mary winding in series with said solenoid and 
when open to effect the derenergization of said 
solenoid and said electric ignition element, said 
normally open switch means being operative 
when closed to connect said parallel circuit in 
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series with said impedance, said master switch 
and said Supplemental master SWitch each being 
operative. When open to effect the energization of 
said transformer, and a time gontrol mechanism 
operative to open and close said supplemental 
master switch at predetermined settines. 

26. In an automatic ignition and control ap 
paratus of the character described the combina 
tion of a main burner, a pilot burner operative 
to ignite said main burner, an electric ignition 
element operative when energized to ignite said 
pilot burner, a gaseous fuel supply manifold, a 
main conduit through which fuel is supplied to 
Said main burner firgin said manifold, a safety 
control unit operative to cut off the supply of fuel 
to Said main buine and said pilot burner inter 
OOS Said condit between said main burner 
and Said. Inanifold, a manually operable shut off 
Valve interposed in said conduit between said 
Safety control unit and said main burner, a branch 
conduit extenging between said safety control 
unit and Said pilot burner through which fuel 
is Supplied to Said pilot burner, a solenoid oper 
atively associated. With Said safety control unit, 
said solenoid being operative upon energization to 
first set said safety control unit in condition to 
Supply fuel to Said pilot burner while cutting off 
the Supply 9f fuel to Said main burner and upon 
Subsequent de-energization to set said safety con 
trol unit in condition to also supply fuel to said 
main burner, an electromagnet associated with 
Said Safety control unit and operative when ener 
gized to maintain Said. Safety control unit in said 
last set 9Qndition, a thermogauple adapted to be 
heated by said pilot purner, an electric circuit 
between said thermocouple and said electromag 
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net through which said magnet is energized by 
said thernggouple when said thermocouple is 
heated, a manually operable normally open 
master SWitch, a normally closed supplemental 
master Switch disposed in series with said master 
SWitgh, Saig master SWitch and said supplemental 
master Switgh being operative when both are 
closed to effect the energization of said solenoid 
and Said electric ignition element, a normally 
closed SWitgh means disposed in series with said 
master SWitgh. Whigh, is operative when opened to 
effect de-energization of said solenoid and said 

igignition element, means responsive to said 
nd 9perative to maintain said nor 

mally glosed SWitch means open while said pilot 
burne is ignited, a t rmer having a pri. 
may Winding and a secQndary winding, said sec 
Ondary Winging being connected into said ther 
.m.9Coupe girguit, Said transformer being oper 
ative. When energized to Superimpose an alter 
nating curreat upon the thermocouple current of 
sufficient Yoltage to blanket out the thermocouple 
Current and thereby deemergize said electromag 
net, Said master Syyitch and said supplemental 
master Switc 9peratiye when open to 
effect the ener 9i said transformer, and a 
time control techanism operative to open and 
Close said supplemental master switch at pre 

27. An automat An automatic ignition and gontrol appara 
tus as defined in claim 26 in which said see 
Ondary Winding is connected into said thermo 
Ogle. Circuit in Series with said electromagnet. 
28. An automatic ignition and control appara 

tus as defined in claim 26 in which said sec 
onday Winding is connected into said thermo 
Ogle 9ircuit in parallel with said electromagnet. 
29. In an automatic ignition and controlap 

paratus of the character described the combina 

  

  



2,687,393 
19 

tion of a main burner, a pilot burner operative 
to ignite said main burner, an electric ignition 
element operative when energized to ignite Said 
pilot burner, a gaseous fuel Supply manifold, a 
main conduit through which fuel is supplied to 
said main burner fron said manifold, a Safety 
control unit operative to cut off the Supply of 
fuel to said main burner and said pilot burner 
interposed in said conduit between Said main 
burner and said manifold, a manually operable 
shut off valve interposed in said conduit between 
said safety control unit and Said main burner, a 
branch conduit extending between said Safety 
control unit and said pilot burner through which 
fuel is supplied to said pilot burner, a Solenoid 
operatively associated with said safety control 
unit, said solenoid being operative upon energiza 
tion to first set said Safety control unit in condi 
tion to Supply fuel to said pilot burner while cut 
ting off the supply of fuel to Said II ain burner 
and upon subsequent deenergization to set said 
Safety control unit in condition to also supply 
fuel to said Imain burner, an electromagnet as 
Sociated with said safety control unit and op 
erative when energized to maintain said Safety 
control unit in Said last set condition, a thermo 
Couple adapted to be heated by said pilot burner, 
an electric circuit between said thermocouple and 
Said electromagnet through which said magnet 
is energized by Said thernocouple when said 
thermocouple is heated, a nanually operative 
normally open master Switch, a, normally closed 
Supplemental master Switch disposed in series 
with Said master Switch, said naster switch and 
Said Supplemental master Switch being operative 
When both are closed to effect the energization of 
Said Solenoid and Said electric ignition element, 
a normally closed switch means disposed in series 
With Said master Switch, a normally open switch 
means, ineans responsive to said pilot burner and 
Operative to maintain said normally closed switch 
Inleans open and Said normally open SWitch Ineans 
closed While said pilot burner is ignited, a trans 
former having a primary winding and a secondary 
Winding, Said SecCndary winding being connected 
into Said thermocouple circuit, an impedance 
adapted to be connected in series with said mas 
ter Switches, said transformer being operative 
When energized to Superimpose an alternating 
Current upon the therinocouple current of suf 
ficient voltage to blanket out the thermocouple 
Current and thereby deenergize said electromag 
net, Said normally closed SWitch means being op 
erative when closed to connect said primary 
Winding in Series with Said solenoid and when 
Open to effect the deenergization of said sole 
inoid and Said electric ignition element, said nor 
mally Open SWitch means being operative when 
closed to connect said impedance in series with 
Said Inaster switches, Said master SWitch and said 
Supplemental master Switch each being operative 
When open to effect the energization of said trans 
former, and a time control mechanism operative 
to open and close said Supplemental master 
SWitch at predetermined set times. 

30. An automatic ignition and control appara 
tus as defined in claim 29 in which said sec 
Ondary winding is connected into said thermo 
couple circuit in Series with said electromagnet. 

31. An automatic ignition and control appa 
ratus as defined in claim 29 in which said sec 
Ondary winding is connected into said thermo 
Couple circuit in parallel With said electromagnet, 

32. An automatic ignition and control appa 
ratus as defined in claim 26 in which said master 
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switch and said supplemental master Switch are 
also operative When both are closed to maintain 
said transformer deenergized. 

33. An automatic ignition and control appa 
ratus as defined in ciain 29 in which said master 
Switch and Said Supplemental naster Switch are 
also operative when both are closed to maintain 
Said transformer deemergized. 

34. In an automatic ignition and control ap 
paratus of the character described the combina 
tion of a main burner, a pilot burner operative 
to ignite Said main burner, an electric ignition 
eleinent operative when energized to ignite said 
pilot burner, a gaseous fuel Supply nanifold, a 
inhain conduit through Which fuel is Supplied to 
Said main burner from Said manifold, a safety 
control unit operative to cut off the supply of fuel 
to said main burner and said pilot burner inter 
posed in Said conduit between said main burner 
and Said manifold, a branch conduit extending 
between said Safety control unit and said pilot 
burner through which fuel is supplied to said 
pilot burner, a Solenoid operatively associated 
With Said Safety control unit, said solenoid being 
Operative upon einergization to first Set Said 
Safety conti?ol unit in condition to Supply fuel to 
Said pilot burnel While cutting off the Supply of 
fuel to Said main burner and upon Subsequent 
deenergization to Set Said safety control unit in 
condition to also Supply fuel to Said inain burner, 
an electrorinagnet a SSociated. With Said safety con 
trol unit and operative When energized to main 
tain Said Safety control unit in Said last set con 
dition, a thermocouple adapted to be heated by 
Said pilot burier, an electric circuit between Said 
thermocouple and Said electromagnet through 
Which Said magnet is energized by Said thermo 
Couple When Said thermocouple is heated, a 
manually operable normally open master Switch, 
a normally closed Supplemental naster switch 
disposed in Series with said laster switch, said 
master SWitch and Said Supplemental master 
Switch being operative when both are closed to 
effect the energization of Said Solenoid and said 
electric ignition element, a normally closed switch 
naeans disposed in Series with Said naster Switch 
Which is operative When opened to effect deener 
gization of Said Solencid and Said electric ignition 
element, means responsive to Said pilot burner 
and operative to maintain said normally closed 
SWitch means open While Said pilot burner is ig 
Inited, a transformer having a primary winding 
and a Secondary Winding, Said Secondary Winding 
being connected into Said thermocouple circuit, 
Said transformer being operative when energized 
to Superimpose an alternating current upon the 
thermocouple current of Sufficient voltage to 
blanket cut the therinocouple current and there 
by deemergize said electromagnet, Said master 
SWitch and Said Suppiemental master SWitch 
each being operative When open to effect the en 
ergization of Said transformer, and a time control 
mechanism operative to open and close said Sup 
plemental master SWitch at predetermined set 
times. 

35. An automatic ignition and control appa 
ratus as defined in claim 34 in which said sec- . 
Ondary Winding is connected into said thermo 
couple circuit in Series with Said electromagnet. 

36. An automatic ignition and control appara 
tus as defined in clain 34 in which said sec 
Ondary Winding is connected into said thermo 
couple circuit in parallel with Said electromagnet. 

37. An automatic ignition and control appa 
ratus as defined in claim 34 in which said master 
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switch and said supplemental master switch are 
also operative when both are closed to maintain 
said transformer deemergized. 

38. T: , an automatic ignition and control ap 
paratus of the character described the combina 
tio2. Gi a, inain burner, a pilot burner operative 
to ignite Said main burner, an electric ignition 
ceilent, operative was: energized to ignite said 
pilot sui'in.8:1, 3, gaseous fuel supply aanifold, a 
Elain conduit, thirough Winich fuel is Supplied to 
Said rain buriter frora Said it anifold, a Safety 
control usait operative to cut off the supply of 
fuel to Said Iain blisher aid said pilot burner 
itei'posed in Said coil duit between said main 
burner and said finanifold, a branch conduit ex 
tending between Said safety control unit and said 
pilot ournei through which fuel is supplied to said 
pilot burner, a solenoid operatively associated 
With said safety control unit, said solenoid be 
ing operative upon eiergization to first set said 
Safety control unit in condition to supply fuel to 
said pilot burner while cutting off the supply of 
fuel to Said inain burner and upon subsequent de 
energization to set said safety control unit in 
Condition to also Supply fuel to Said main burner, 
all electromagnet asSogiated with said safety con 
trol unit, and operative when energized to main 
taix S3id Safety coatrol unit in said last set con 
dition, a, thermocouple adapted to be heated by 
said pilot, burner, an electric circuit between said 
thermocouple and said, electromagnet through 
Which Said haginet is energized by said therno 
couple when said thernocouple is heated, a 
Islanually operable norlinally open master. Switch, 
a Yornally closed supplemental master switch 5. 
disposed in Series. With Said master SWitch, Said 
rinaster Switch and Said Supplemental master 
Switch being operative when both are closed to 
effect the energization of said solenoid and Said 
aiectiric ignition elekinent, a normally closed SWitch 
Iileans disposed in series With said master Switch, 
a Orally open switch means, means responsive 
to said pilot burner and operative to maintain 
Said nor(Ilaiy closed SWitch means open While 
Said pilot burner is ignited, a transformer, having i. 
a primary Winding and a secondary winding, said 
Secondary winding being connected into said 
thermocouple circuit, an irapedance, adapted to 
be connected in series. With said master. Switches, 
said transforzner being operative when energized 
to superian pose an alternating current upon the 
thermocouple current of sufficient voltage to 
blanket out the thermocouple current and there 
by deemergize said electromagnet, said normally 
closed SWitch leans being operative. When closed 
to connect said primary Winding in Series With 
Said Solenoid and When Open to effect the deen 
ergization of said Solenoid and Said electric ig 
nition eleinent, said normally open Switch means 
being operative When closed to connect said in 
pedance in series with said taster Switches, said 
master Switch and Said supplemental master 
switch each being operative when open to effect 
the energization of Said transformer, and a time 
control mechanist operative to open and close 
Said supplemental faster switch at predeter 
mined set times. 

39. A7 autoimatic ignition and control appara 
tus as defined in claii. 38 in which Said sec 
ondary winding is connected into said thermo 
couple circuit in Series with Said electronag net. 

40. An automatic ignition and control appara 
tuS as defined in claii. 38 in Which said Sec 
Ondary winding is connected into Said therno 
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couple circuit in parallels with said electroraag, 
net, 

4.i... An automatic ignition and control appara, 
tS aS defined in claiin 38 in which said master 
Switch and Said Supplemental inaster switch are 
also operative when both are closed to maintain 
Said transformer deemergized. 

42. In an automatic ignition aid control ap 
paratus of the character described the contina 
ion of a rain ourner, a pilot, ourner operative 
to ignite said main burner, ain electric ignition 
element, operative when energized to ignite said 
pilot burner, a gaseous fuel supply manifold, a 
Elain conduit, through which fuel is supplied 
to Said main burner from said manifold, a safety 
control unit operative to cut off the supply of 
fuel to Said inain burner and said pilot burgher 
interposed in Said conduit, i koetween said inai. 
burner aid. Said Izanifold, a bi'anch conduit ex 
tending between said safety control unit and said 
pilot ourner through, which fuel is supplied to 
said pilot ourner, a Solenoid operatively asso 
ciated with Said Safety control unit, said sole 
noid being Operative upon energization to first 
Set Said Safety control unit in condition to Sup 
ply fuel to Said pilot burner while cutting off 
the Supply of fuel to said main burner and upon 
Subsequent deemergization to Sei, said safety coin 
trol unit in condition to also supply fuel to said 
main burner, an electromagnet aSSociated with 
said safety control unit and operative when en 
ergized to Yaaintain said safety control usait in 
Said last S85 condition, a thermocouple adapted 
to be heated by said pilot burner, air electiic 
circuit, setween Said thermocouple and said 
electronagnet through which said magnet is 
energized by Said thermocouple when said ther 
rinocouple is heated, a manually operable nor 
finally open naaster switch, said master switch 
being operative when closed to effect the en 
ergization of Said Solenoid and said electric ig. 
nition element, a normally cicsed switch reans 
disposed in series with said in aster switch wirich 
is Op33'atiye when opened to effect deere'giza 
tion of said solenoid and said electric ignition ele 
ment, means responsive to said pilot burner and 
Operative to maintain said normally closed switch. 
means Open while Said pict burner is ignited, 
a transformer having a primary winding and 3, 
Secondary winding, said secondary winding be 
iing connected into Said ther' inocouple circuit, 
said transformer being operative when energized 
to Superimpose an alternating current p3Y, the 
theinocouple current of Sufficiet, "Wotage to 
blanket out the theirlocouple current, and thei'e- 
by deemergize said electromagnet, said master 
switch being operative when open to effect the 
energization of Said transformer. 

43. An automatic ignition and control appara 
tuis as defined in clain 42 in which said sec 
ondary winding is connected into said ther no 
couple circuit, in Series with Said electronaghat. 

44. An automatic ignition and control appara 
tus as defined in clain 42 in Winich said sec 
ondary winding is connected into said thermo 
couple circuit in paralle with Said eiectroilagr 
net. 

45. An automatic ignition... and control nech 
aniSA as defined in claii in 42 in Which said mas 
ter Switch is also operative when closed to main 
tain Said transformer deemergized. 

46. in an autoiatic ignition and control ap 
paratus of the character described the coinioina 
tion of a rain burner, a pilot burner operative 
to ignite Said main burner, an electric ignition 
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element operative When energized to ignite said 
pilot burner, a gaseous fuel supply manifold, a 
main conduit through which fuel is supplied 
to said main burner from said manifold, a Safety 
control unit operative to cut off the Supply of 
fuel to said main burner and said pilot burner 
interposed in Said condit between said rain. 
burner and said manifold, a branch conduit ex 
tending between said safety control unit and said 
pilot burner through which fel is supplied to 
Said pilot burner, a Soleroid operatively asso 
ciated with Said safety control unit, said sole 
Iloid being Operative upon energization to first 
set said safety control unit, in condition to Sup 
ply fuel to Said pilot burner while citting clif 
the Supply of fuel to said main burner and upon 
Subsequest deemergization to set said Safety co 
trol unit in condition to also supply fuel to said 
Imain burner, an electroinagnet associated with 
said Safety control unit, and operative when er 
ergized to maintain said safety control unit, in 
said last set condition, a thermocouple 3pted 
to be heated by said pilot burner, 3, electric 
circuit between said therinocouple and said 
electromagnet thiro:gh which said highet, is 
energized by Said thermocouple when said ther. 
Q3ouple is heated, a lanually operabie nor 

mally open master switch, said I: aster switch 
being Operative when closed to eitect the ener 
gization of said Solenoid and said leattic igni 
tion element, a normally closed switch nears 
isposed in Series With said Ynaster switch, a 

normally open switch ineans, lineans respo 
to Said pilot burner and operative to Yaintain 
Said normally closed switch incarns open and 
Said inorinally open switch ineans closes while 
Said pilot burner is ignited, a traisfortii.3; hay. 
ing a primary winding and a secondary winding, 
Said Secondary winding being connected into 
Said thermocouple circuit, an impedance adapted 
to be Connected in Series With 82 is ty:Ster 
SWitch, said transfortner being operatiye when 
energized so Superimpose an alternating current 
upOn the thermocouple current of sufficient volt 
age to blanket out the titlerzo:ople current, aid 
thereby deenergize said electromagnet, Said nor 
11.3 liy closed Switch means being operative y 
ciosed to connect said priinary Wizncing in saries 
With Said Solenoid and when open to esfect, the 
deeplergization of Said Solexnoid and said elstric 
ignition element, Said no;;taly open Switch 
nea, is being Operative, when closed to connect, 
Said impedance in Series with said master switch, 
and Said aster SWitch being operative when 
Open to effect the energization of said trans 
former. 

47. An automatic ignition and contioi appara 
tUS as Set forth in claim 46 in which said sec 
Ondary Winding is connected into said thermo 
couple circuit in series with said electromagnet. 

48. An automatic ignition and control appara 
tS as defined in claim 46 in which said sec 
Ondary Winding is connected into said thermo 
couple circuit in parallel with said electromag 
net. 

49. An autoratic ignition and control appara 
tus as defined in claim 46 in which said master 
Switch and Said Supplemental master switch are 
also operative when both are closed to maintain 
Said transformer deemergized. 

50. In an automatic ignition and control ap 
paratus of the character described the combina 
tion of a main burner, a pilot burner operative 
to ignite Said main burner, an electric ignition 
element operative when energized to ignite said 
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pilot burner, a gaseous fuel Supply manifold, a 
main conduit through which fuel is Supplied 
to said main burner from said manifold, a safety 
control unit operative to cut off the SEpply of 
fuel to Said main burner and Said pilot burner 
interposed in Said conduit between Said main 
burner and said manifold, a branch conduit ex 
tending between said safety control unit and said 
pilot, burner through which fuel is supplied to 
Said pilot burner, a Solenoid operatively asso 
ciated with said safety control unit, said sole 
Iloid being operative upon eEnergization to first 
Set said safety control unit, in condition to Sup 
ply fuel to said pilot burner while cutting off 
the Supply of fuel to said main burner and upon 
Subsequent deenergization to sei, said safety con 
trol unit in condition to also supply fuel to said 
main burner, an electromagnet associated with 
Said Safety control unit and operative when en 
ergized to maintain Said Safety control unit in 
said last Set condition, a thermocouple adapted 
to be heated by said pilot burner, an electric 
circuit between said thermocouple and said 
electromagnet through which said magnet is 
energized by Said thermocouple when said ther 
Inocouple is heated, a manually operable nor 
mally cpen inaster switch, a normally closed 
Suppleinental naster Switch disposed in series 
With Said Inaster Switch, said master switch and 
Said Supplemental master switch being operative 
when both are closed to effect the energization 
Cf Said Solenoid and Said electric ignition ele 
inent, a normally closed switch means disposed 
in Series with Said master switch, a normally 
Open SWitch means, nneans responsive to said 
pilot burner and operative to maintain said not 
Znally closed Switch means open and said nor 
inally open Switch means closed while said pilot 
burner is ignited, a transformer having a pri 
ilary Winding and Secondary Winding, said sec 
Cndary Wiriding being connected into said ther 
Inocouple circuit, said transformer being opera 
tive when energized to superimpose an aiternat 
ing current upon the thermocouple current of 
Sufficient Woltage to blanket out the the 'no 
couple current and thereby denergize said elec 
tromagnet, a parallel circuit having two branches, 
Said primary Winding being interposed in one of 
Said branches and said master switch and said 
SUpplemental master switch being interposed in 
Series in the other of said branches, an imped 
ance, Said normally closed switch means being 
operative when closed to connect said primary 
Winding in Series with said solenoid and when 
Open to effect the deenergization of said sole 
noid and Said electric ignition element, said nor. 
mally open Switch means being operative when 
closed to connect said parallel circuit in series 
With Said impedance, said master switch and 
Said Supplemental master switch each being op 
erative when open to effect the energization of 
Said transformer, and a time control mechanism 
Operative to open and close said supplemental 
master SWitch at predetermined set times. 
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