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ABSTRACT OF THE DISCLOSURE 

A fuel burner is ignited automatically and safely by an 
electrical igniter in circuit with an electrically operated 
fuel valve, and fuel is not admitted to the burner unless 
the igniter produces a reliable ignition condition. The 
igniter and valve are interconnected in such a way that 
failure of the igniter prevents operation of the valve. The 
Valve is not opened unless the igniter is energized at a 
level suf?cient to produce reliable ignition. Simultaneous 
energization of the igniter and valve may be controlled 
by a manual or thermostatically operated switch. A fuse 
in series with the igniter can protect against shorting 
of the igniter, and a transformer may be used to protect 
against grounding of the control circuit. In a multiple 
burner system, an igniter is provided for direct ignition 
of each burner, and a single electrically operated valve 
controls ?ow to the burners. The valve does not open un 
less a reliable ignition condition is produced at each 
burner. 

The present invention relates to improved electrical 
ignition apparatus for fuel burners. 
Many known fuel burning appliances such as gas ovens 

and the like are provided with automatic ignition systems 
for igniting a main burner from a pilot burner. The igni 
tion pilot may operate continuously, or alternatively the 
system may include an intermittent pilot burner ignited 
either electrically or from a smaller continuous pilot 
burner. In automatic ignition systems it is of great im 
portance from a safety standpoint that unignited fuel be 
prevented from escaping from the main burner. For this 
reason, it has become conventional industry practice to 
include a safety device in such systems for sensing the 
presence of an ignition pilot ?ame and for preventing 
the admission of fuel to the main burner unless an igni 
tion ?ame is present. 
Many types of pilot responsive safety devices are in 

use. One type includes a valve controlling ?ow of fuel to , 
the main burner together with a ?ame sensing element 
such as a mercury ?lled bulb, a thermocouple, or an ex 
pansible rod for sensing the pilot ?ame and for opening 
the valve only when a ?ame exists at the ignition pilot. 
In electrically controlled systems, the safety device may 
take the form of a switch controlled by a ?ame sensing 
element for preventing the operation of a solenoid fuel 
valve when an ignition ?ame does not exist at the igni 
tion pilot. 

Similar considerations arise in multiple burner systems, 
such as space heating systems, wherein plural burners are 
operated simultaneously to increase the heat output. In 
this type of system a pilot may be used to ignite one 
burner and the other burner or burners may be ignited 
through ?ash tubes or the like. A pilot responsive safety 
device is customarily included to prevent ?ow to the 
burners unless a ?ame is present at the pilot. In such a 
system it is possible for unignited fuel to escape from a 
burner if the ?ash tube or other ignition transfer device 
fails to function because the safety device is opened by 
the pilot. ' 
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It is an important object of the present invention to 

provide improved ignition systems for fuel burners. 
Another object of the invention is to provide an auto 

matic ignition system which prevents the escape of un— 
ignited fuel, and which is considerably simpler and less 
expensive than known arrangements. 
A further object is to provide an improved ignition 

apparatus in which the need for an ignition pilot and 
associated safety device and sensing element is eliminated 
without sacri?ce of safety. 

Another object is to provide an improved multiple 
burner ignition system for igniting and preventing the 
escape of unburned fuel from a plurality of burners. 

Brie?y, in accordance with the present invention there 
is provided an improved ignition system of great sim— 
plicity and economy wherein the usual ignition pilot, 
sensing element and safety device are not necessary. More 
particularly, the ignition apparatus of the present inven 
tion may include a valve for controlling the ?ow of fuel 
to one or more fuel burners, together with an electrically 
operated igniter disposed adjacent each burner. The valve 
is operated by an electrically operated actuator in cir 
cuit with the igniter or igniters so that operation of the 
actuator, and thus operation of the valve, is conditioned 
upon satisfactory operation of each igniter in producing 
an ignition condition at the burner or burners. 
The invention together with the above and other ob 

jects and advantages may be best understood from con 
sideration of the following’detailed description of certain 
illustrative embodiments shown in the accompanying 
drawing in which: 
FIGS. 1, 2, 3 and 4 are diagrammatic and schematic 

illustrations of alternative embodiments of the invention. 
Referring now to the drawing, and initially to FIG. 1, 

there is illustrated a new and improved ignition system 
constructed in accordance with the principles of the in— 
vention and designated as a whole by the reference nu 
meral 10. In accordance with the present invention, the 
novel ignition system 10 serves automatically and safely 
to ignite fuel ?owing from a burner 12 and to prevent 
the escape of unignited fuel from the burner. 

Fuel is supplied to the burner 12 from a supply or 
manifold 14 by Way of an electrically operated valve 
assembly generally designated as 16 including a normally 
closed valve 18 controlled by an electrically operated 
actuator in the form of a solenoid winding 20. The sole 
noid valve 16 is illustrated only diagrammatically and 
schematically since many varieties are commercially avail 
able and the construction and operation of such valves 
are well known to those skilled in the art. Fuel ?owing. 
to the burner 12. enters the burner in the usual manner 
through an inlet ?tting 22 and mixing tube 24 and escapes 
from the burner through burner ports 26. 

In order to ignite fuel flowing from the burner ports 
26 of the burner 12, an electrically operated igniter 28 is 
mounted adjacent one or more of the ports 26. In the 
illustrated embodiments of the invention, the igniter com 
prises an electrical resistance heating element, although 
other types of electrically operated igniters ‘are within the 
contemplation of the invention. One type of resistance 
heating element that has been found to be satisfactory 
is a length of wire formed of molybdenum silicide with 
ceramic additives, available under the name “Kanthal 
Super” from the Kanthal Corporation of Bethel, Conn. 
This material is preferred because it reaches an 
ignition temperature very rapidly upon energization, but 
it should be understood that resistance heating elements 
of other types and formed of other materials might be 
used without departing from the scope of the inven 
tion. 

In the operation of ignition systems for igniting fuel 
burners, it is desirable that unignited fuel be prevented 
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from escaping from the burner under any circumstances. 
Obviously, the escape of unignited fuel could present a 
safety hazard from explosion, asphyxiation and the like. 
In ignition systems of a type used in the past a pilot burner 
is used for ignition, and a sensing element responsive to 
a pilot ?ame controls a safety device to prevent ?ow of 
fuel to the burner unless a pilot ?ame exists. Such ar 
rangements, although adding complexity and expense to 
past ignition systems, are necessary to establish “proof of 
ignition”—-—in other words to provide a reliable implica 
tion that fuel introduced to the ‘main burner is ignited. 

‘In accordance with an important feature of the present 
invention, it is possible to dispense with an ignition pilot 
and associated sensing element and safety‘ device without 
sacri?cing safety of the ignition system. In accordance 
with this feature of the invention, the electrically operated 
valve 16 ‘and the electrically operated igniter 28 are 
adapted to be energized simultaneously and at related 
energization levels from a power source represented by a 
pair of power supply terminals 30 and 32 by a control 
circuit generally designated as 34. The arrangement is 
such that if the igniter element 28 fails, the electrically 
operated valve 16 does not open to admit fuel to the 
burner 12. In addition, should the power supply be in 
capable of energizing the igniter 28 at a level suf?cient to 
produce a reliable ignition condition, the electrically 
operated valve ‘16 is not opened. 
More speci?cally, the control circuit 34 includes a series 

circuit arrangement of the solenoid 20, the igniter ele 
ment 28 and a manually operated control switch 36.. In 
normal operation, the switch 36 is closed in order auto 
matically to operate the burner 12 by admitting fuel to 
the burner and igniting fuel ?owing from the burner 
ports 26. When the switch 36- is closed, a circuit is com 
pleted in which the igniter element 28 and the solenoid 
2.0 are connected in series across the power supply termi 
nals 30 and 32. As a result, the solenoid 20 is effective to 
open the valve 18, and at the same time current ?owing 
through the igniter element 28 heats the igniter element 
and provides ignition for fuel ?owing from the burner 
ports 26. 

Since the igniter element 28 and solenoid 20- are in series 
with one another, protection is provided against a situa 
tion wherein the igniter element fails. For example, if the 
igniter element burns out or is broken, an open circuit 
is created and current cannot ?ow through the solenoid 
20. Thus if an attempt is made to operate the burner 12 
by closing the switch 36, the valve 18 does not open and 
an unsafe condition is avoided. 
Another aspect of the invention has to do with a novel 

arrangement for preventing operation of the valve 16 in 
the event that the igniter element 28 receives insu?icient 
current to produce a reliable ignition condition. For any 
given design of the igniter element 28, in the illustrated 
arrangement, there exists a predetermined energization 
level at which the igniter element reaches a tempera 
ture su?icient to provide reliable ignition. This energiza 
tion level can be represented as a predetermined current 
flowing through the igniter element. In accordance with 
the invention, the solenoid winding 20 is designed so that 
it is incapable of producing a sut?cient electromagnetic 
force to open the valve 18 unless the current ?owing 
through the circuit 34 is above the predetermined level 
required for safe operation of the igniter element 128. 
Thus, if an attempt is made to operate the burner 12 by 
closing the switch 36 when the voltage available from the 
power supply is below the required level, the solenoid is 
not operated and unignited fuel is prevented from escap 
ing from the burner 12. 
Thus it can be seen that the ignition system 10‘ shown in 

FIG. 1 serves to control the operation of the burner 12 
by controlling ?ow to and ignition of the burner. The 
system prevents the escape of unignited fuel from the 
burner upon either failure of the igniter element or varia 
tion in the power supply. The need for an ignition pilot 
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burner, ?ame sensing element and safety device is avoided. 
The basic ignition system 10 illustrated in FIG. 1 can 

be adapted to many applications, and can be readily as 
sociated with existing equipment. FIG. 2 illustrates one 
alternative embodiment of the invention including an 
ignition system generally designated as 40 similar in 
some respects to the system 10 described ‘above. The sys 
tem 40 serves to operate the burner 42 of an oven 44 in 
a gas range not otherwise illustrated, and includes an elec 
tric thermostatic control generally designated as 46 for 
thermostatically regulating the oven temperature by con 
trol of the ?ow of gas to the oven. The ignition system 
40, like the system 10, protects against the escape of un 
ignited fuel due to failure of the ignition element and 
due to variation of the supply voltage. In accordance with 
further features of the invention, the system 40* also pro 
tects against additional potential unsafe conditions such 
as shorting of the igniter element and grounding of ex 
posed portions of the control circuit. 

More particularly, the burner 42 is supplied with gas 
from a manifold ‘48 associated with the gas range through 
a conventional shutoff valve 50 and an electrically oper 
ated valve ‘52 including an electrically operated actu 
ator or solenoid 54 controlling a normally closed valve 
56. Gas is supplied to the burner 42 through an inlet 
?tting 58 and mixing tube 60 and emerges from burner 
ports ‘62, where it is ignited by an electrically operated 
igniter in the form of -a resistance heating element 64. 

In accordance with the invention, the solenoid 54 and 
the igniter element ‘64 are energized simultaneously and 
at related energization levels from a power supply rep 
resented by a pair of power supply terminals 66 and 68 
by a control circuit generally designated as 7-0. Solenoid 
54 ‘and element ‘64 are connected in series with one an 
other :and, as described in more detail above in connection 
with the arrangement of FIG. 1, protection is afforded 
against failure of the element 164 and against a decrease in 
input voltage. 
One feature of the invention resides in the use of an 

isolation transformer 72 between the power supply ter 
minals 66 and 68 and the secondary circuit including the 
solenoid winding 54 and the element 64. Preferably the 
primary winding 74 of the transformer 72 has more turns 
than the secondary winding 76 so that the terminals 66 
and 68 can be connected directly to an avail-able source 
of power such as a 120 volt AC supply, while a substan 
tially smaller and therefore safer voltage is applied to 
the secondary circuit, portions of which may be exposed 
in the oven 44. In ‘addition the secondary circuit is iso 
lated or ?oating. As a result if any portion of the circuit 
becomes accidentally grounded to the oven body the op 
eration of the circuit 70 is not disturbed, and in particu— 
lar the solenoid 54 cannot be inadvertently energized 
without simultaneous operation of the igniter element ‘64. 

Since the element 64 may be exposed in the oven 44 ad 
jacent the burner 42, it is possible that the igniter ele 
ment 64 could be shorted out and thus rendered ineffective 
by inadvertent contact with a conductive medium. In 
order to prevent operation of the solenoid valve 52 
under such circumstances, a current responsive fuse 78 
is placed in circuit with the solenoid winding 54 and ele 
ment 164. The increased ?ow of current toward the ele 
ment 64 resulting upon shorting of the element causes 
the fuse 78 to open the circuit for energization of the 
solenoid winding 54 thereby to prevent the escape of un 
ignited gas from the burner 42. 

In order thermostatically to control the temperature 
of the oven 44 by control of gas flow to the burner 42, 
the system 40 includes the electric thermostatic control 
46. The control 46 may be of known construction, and 
may for example be a control of the type disclosed and 
claimed in United States Pat. No. 3,354,279 of Charles C. 
Lamar. In general the control 46 includes a temperature 
sensing element 80 in the form of a bulb ?lled with ex 
pansible ?uid and located in the oven cavity. The bulb 
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80 communicates via a tube 82 with a suitable power ele 
ment and mechanical connection, illustrated at 84 as 1a 
broken line, for controlling :a circuit breaking structure, 
illustrated for convenience as a single switch 86, in ac 
cordance with oven temperature. It should be under 
stood that the control 46 may include an on-o?' and tem 
perature selector control (not shown) for selecting the 
temperature at which the switch 86 is opened by the ex 
pansion of ?uid within the bulb 80. Reference may be had 
to the above-mentioned Pat. No. 3,354,279 for a fur 
ther description of the construction and operation of 
the control 46. 

In operation of the embodiment of the invention shown 
in FIG. 2, when the shutoff valve 50 is opened and the 
control 46 is adjusted to maintain a desired oven tem 
perature, the switch 86 is initially closed, assuming the 
oven temperature is below the selected temperature. As 
a result a circuit is completed for the ?ow of current 
through the primary transformer winding 74, and a volt 
age is induced in the secondary winding 76. Current 
flows through the series connected igniter element 64, 
solenoid winding ‘54 and fuse 78 causing the valve 56 to 
open and admit gas to the main burner. Simultaneously 
the igniter ‘64 produces an ignition condition for gas es— 
caping from the burner ports 62. When the selected oven 
temperature is attained, the switch 86 is opened and the 
solenoid winding 54 is deenergized to discontinue ?ow 
to the burner. The burner is then cycled on and off 
through operation of the control 46 to maintain the se 
lected temperature. 
The ignition system 40 prevents the emission of un 

burned gas into the oven chamber under various circum 
stances. If the element 64 burns out or breaks an open 
circuit is created in the secondary circuit and the solenoid 
54 cannot be energized. If the supply volt-age decreases 
below a level sut?cient to produce a reliable ignition tern 
perature, design of the solenoid 54 assures that the cur 
rent in the secondary circuit is insufficient to cause op 
eration of the solenoid valve 52. If the igniter 64 is 
shorted out, the fuse 78 opens the circuit for energization 
of the winding 54. If the transformer 72 fails to func 
tion, the valve ‘56 remains closed. Grounding of any part 
of the secondary circuit does not affect the system opera 
tion. Thus it can be seen that the system 40 provides safe 
automatic ignition of the burner 42. 

In a system designed in accordance with the present 
invention, the following circuit construction was found 
to produce satisfactory results. Thesedetails are given to 
illustrate one possible arrangement only, and should not 
be taken to limit the scope of the invention. The trans 
former 72 had a rating of 10 amperes and produced about 
3.75 volts across the secondary winding when used with a 
standard 120 volt 6O cycle power source. A current of 
about 5 amperes ?owed in the secondary circuit, and the 
voltage across the igniter element was about 3 volts, the 
igniter element attaining a temperature of about 2600° F. 
in about one second. The fuse 78 was chosen so that 
the circuit would be opened if the steady state current 
exceeded about 8 amperes. 

It was found that the igniter element was capable of 
producing a reliable ignition condition if the current 
flow was at least 4 amperes. The solenoid valve was de 
signed so that it would not open unless the current flow 
exceeded 4 amperes. With the particular valve construc 
tion used, a winding of about 8 feet of number 18 wire 
produced the desired result. The voltage drop across the 
sollenoid winding in normal operation was about 0.7-5 
V0 t. 

In some installations it may be desired to use a ther 
mostatic gas control rather than the electric thermostatic 
control illustrated in FIG. 2, and the novel ignition sys 
tem of the present invention is applicable to this type of 
system as well. In FIG. 3 there is shown another embodi 
ment of the invention including an ignition system gener 
ally designated as 100 for use with a thermostatic control 
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generally designated as 102. Many elements of the em 
bodiment of FIG. 3 may be identical to their counter 
parts in FIG. 2, and these elements are provided with 
identical reference numerals and will not again be de 
scribed in detail. 

In the arrangement of FIG. 3 gas flow between the man 
ifold 48 and the burner 42 is thermostatically controlled 
in accordance with a selected oven temperature by the 
control 102. The control 102 may comprise any well 
known type of thermostatic oven control, and includes a 
temperature sensing element in the form of a ?uid ?lled 
bulb 104 communicating with the control 102 by way of 
a tube 106. A suitable power element and mechanical 
connection, indicated by a broken line 108, serve to oper 
ate a ?ow controlling valve 110 in accordance with oven 
temperature. A control knob 112 is rotated from its illus 
trated off position to a selected temperature or operating 
position, thereby to condition the control 102 thermostati 
cally to maintain the desired oven temperature. As will be 
apparent to those skilled in the art, if thermostatic control 
of the oven is not desired, the control 102 can be re 
placed by a simple shutoff or throttling valve with a con 
trol knob movable between off and operating positions. 
The ignition system 100 is operated automatically and 

safely to produce ignition of the burner 42 when the con 
trol 102 is turned on. A switch 114 in series with the power 
supply and the primary winding 74 of transformer 72 is 
held open in the off position of the control 102 by a switch 
operator or cam 116 coupled to the control knob 112. 
When the knob 112 is moved from the off position, the 
switch 114 is closed to complete a circuit for operation 
of the ignition system 100. 

Operation of the embodiment shown in FIG. 3 will be 
apparent in view of the above. When it is desired to oper 
ate the oven 44, the control knob 112 is rotated to a posi 
tion corresponding to a desired oven temperature, and 
the valve 110 is opened, assuming the oven temperature 
is below the selected temperature. Closure of the switch 
114 causes current to ?ow from power supply terminals 
66 and 68 through primary winding 74, thereby inducing 
a voltage in secondary winding 76. Current ?ows through 
the series connected igniter 64, solenoid winding 54 and 
fuse 78 to simultaneously produce an ignition condition 
and open the valve 56. The ?ow of gas to the burner 42 
is thermostatically regulated by the control 102 in the 
usual manner to maintain the selected temperature. 
The novel and important safety features of the system 

100 are similar to the embodiments of FIGS. '2 and 3. 
In each case protection is afforded against breaking, burn 
ing out and shorting of the igniter element. In addition, 
an unsafe condition cannot arise from variations in the 
power supply. The isolation transformer protects against 
an unsafe condition arising if the secondary circuit is 
grounded, and also reduces the voltage applied to exposed 
circuitry in the even and thus the danger of electrical 
shock. 
As illustrated in FIG. 4, the principles of the present 

invention are applied to a multiple burner heating system 
to provide a simpli?ed and safe ignition system in which 
unignited fuel is prevented from escaping from any of the 
burners. This arrangement includes a novel ignition sys 
tem generally designated as 130 for controlling the oper 
ation of three simultaneously operating burners 132, 134 
and 136 in order to heat a space such as a room or larger 
structure. More or fewer burners could be used if de 
sired. 
More speci?cally, the inlets of the burners are con 

nected in common to a manifold 138, and fuel reaches 
the burners via a conventional shutoff valve 140 and an 
electrically operated valve 142 including an electrically 
operated actuator or solenoid 144 controlling the opera 
tion of a normally closed valve 146. Fuel is supplied to 
the burners in the usual manner through inlet ?ttings 148 
and mixing tubes 150, and emerges simultaneously from 
all of the burners through burner ports 152. 
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In accordance with the invention, each burner 132, 134 

and 136 is provided with an electrically operated igniter 
154, 156 and 158 respectively, these being disposed in 
ignition relation to burner ports 152 of the respective 
burners. A control circuit designated generally as 160‘ 
interconnects the solenoid winding 144, the igniters 154, 
156 and 158, and a current responsive fuse 162 in such 
a manner that the operation of the valve 142 is condi 
tioned upon the successful operation of each of the 
igniters. In the illustrated preferred embodiment these 
elements are all connected in series, but other circuit con 
?gurations could be used without departing from the scope 
of the invention in its broader aspects. 
An isolation transformer 164 includes a ?oating sec— 

ondary winding 166 in circuit with the igniters and a pri 
mary winding 168 in circuit with a power source illus 
trated as a pair of power supply terminals 170 and 172. 
Energization of the circuit 160 is controlled by a thermo 
static control 174 of any known type and including a 
switch 176 which is closed by a suitable mechanism (not 
shown) when heat is demanded. 

In operation, when the switch 176 is closed current 
flows in the primary winding 168 including a voltage in 
the secondary winding 166. As a result, current flows in 
the secondary circuit causing operation of the solenoid 
valve 142 and fuel is admitted to the burners 132, 134 
and 136. Simultaneously current ?ows in the correspond 
ing igniters 154, 156 and 158 producing ignition of fuel 
at the burners. 

In the event that any of the igniters 154, 156 and 158 
burns out or breaks, ignition at the corresponding burner 
would not take place. However the novel system 130 
serves to prevent the admission of fuel to the burners in 
this case so that unignited fuel cannot escape. Since the 
igniters are in series with the solenoid 144 controlling the 
normally closed valve 146, if one of the igniters produces 
an open circuit current cannot ?ow to the solenoid and 
the valve remains closed. 
An unsafe condition is also avoided should any one of 

the igniters 154, 156 and 158 be inadvertently shorted 
out and thus rendered ineffective. If this occurs, the re 
sistance in the secondary circuit is reduced and the mag 
nitude of current ?ow increases. The fuse 162 is chosen 
so that it is unaffected by normal variations in current. 
However, if the current level increases to the extent caused 
by shorting of one of the igniters, the fuse 162 produces 
an open circuit and thus prevents energization of the sole 
noid 144. 

Variations in the supply voltage or other factors could 
cause a potentially unsafe condition if the energlzation 
level of the igniters is reduced to the extent that a relia 
ble ignition condition is not attained. For example 111 
the illustrated embodiment, if the current ?ow 1n the 
secondary circuit is reduced below a predetermined level, 
the resistance elements may not reach a sufficient tem 
perature to provide satisfactory ignition. In accordance 
with the invention the solenoid valve 142 is designed so 
that the solenoid is ineffective to open the valve 146 
unless the energization level is su?icient to produce 
reliable ignition. By way of example, in one system de 
signed in accordance with the invention, it was deter 
mined that the current ?ow in the secondary circuit 
should be at least 4 amperes to operate the igniters at 
an energization level su?icient to produce a reliable 
ignition condition. The solenoid valve 142 was designed 
so that the actuator solenoid 144 was incapable of open 
ing the valve 146 unless the current exceeded 4 amperes. 
The embodiment of FIG. 4 is similar to the arrange 

ments illustrated in FIGS. 2 and 3 in that the isolation 
transformer 164 prevents inadvertent opening of the 
solenoid valve 142 should any portion of the secondary 
circuit become grounded. In addition, the secondary 
circuit may be maintained at a relatively low and there 
fore safe voltage. 

In addition to the important advantages of the present 
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invention common to both single burner and multiple 
burner applications, a further important aspect of the 
invention can be realized in multiple burner systems. For 
example in the arrangement shown in FIG. 4, flow to all 
of the burners is controlled by the single solenoid valve 
142, and separate igniters for each burner accomplish 
direct ignition of each burner. This is an improvement 
over known systems wherein ?ash tubes or other igni 
tion transfer devices are required, and over systems using 
separate valves for each burner. In addition, the single 
solenoid valve 142 is disabled by a failure of any of 
the igniters to operate, so the system is not only simple 
and direct, but also safe. 
Although the present invention has been described in 

connection with certain illustrative embodiments, many 
other modi?cations and embodiments may be devised by 
those skilled in the art. Details of the described embodi~ 
ments should not be taken to limit the invention as 
described in the following claims. 
What is claimed and desired to be secured by Letters 

Patent of the United States is: 
1. In an ignition system for a fuel burner used to heat 

a space, the combination comprising: 
an electrical resistance heating element adapted to 

operate at a predetermined current level; 
an electrically operated normally closed valve con 

trolling flow of fuel to the burner; 
an actuator for said valve in series with said element 
and having an operating characteristic such that said 
valve remains closed below said current level; 

a transformer having a secondary winding in series 
with said element and said actuator and having a 
primary winding adapted to be connected in circuit 
with a power supply; 

a switch for selectively completing the circuit between 
said primary winding and power supply; and 

a fuse in series with said element, said actuator and 
said secondary winding, said fuse having an operat 
ing characteristic such that it produces an open cir 
cuit if the current level increases substantially above 
said predetermined level. 

2. The combination of claim 1, further comprising 
temperature sensing means in the heated space, and 
means interconnecting said temperature sensing means 
and said switch for closing said switch when the sensed 
temperature is below a selected temperature. 

3. The combination of claim 1, wherein said switch 
is manually operated. 

4. The combination of claim 3, an additional valve in 
series ?ow relation with said electrically operated valve 
for regulating flow to the burner, a manual control cou 
pled to said additional valve and movable between an 
off position and an operating position, and switch operat 
ing means coupled between said manual control and 
said switch for closing said switch when the manual 
control is moved to the operating position. 

5. An ignition apparatus for igniting and controlling 
the admission of fuel to a burner comprising in com 
bination an electrical resistance igniter element mounted 
adjacent the burner in ignition relation to fuel ?owing 
from the burner; a normally closed valve adapted to com 
municate with a supply of fuel and communicating with 
the inlet of the burner for controlling the admission of 
fuel thereto; an electrically operable actuating means 
for controlling the opening of said valve; a transformer 
having a primary winding; a switch connected to said 
primary winding for controlling the connection of said 
primary winding to a source of electrical power; an 
electrically isolated transformer secondary circuit includ 
ing secondary winding means coupled electrically to 
both said igniter element and said actuating means for 
simultaneous energization of said igniter element and 
said actuating means at a predetermined current level; 
fuse means electrically coupled to both said actuating 
means and said igniter element for disabling said actuat 
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ing means in response to an increase in current ?ow to 
said igniter element above said predetermined level; and 
said igniter element and actuating means being electrically 
coupled to one another in such a manner that open 
circuiting of said igniter means disables said actuating 
means. 

6. The apparatus of claim 5, said actuating means and 
said igniter element being connected in series. 
7. The apparatus of claim 2, said fuse being connected 

in series with said actuating means and igniter element. 
8. An ignition apparatus for igniting and controlling 

the admission of fuel to a plurality of burners compris 
ing in combination a plurality of electrical resistance 
igniter elements each mounted adjacent one of said 
burners in ignition relation to fuel ?owing from the 
burner; a normally closed valve adapted to communi 
cate with a supply of fuel and communicating with the 
inlets of the burners for controlling the admission of 
fuel thereto; an electrically operable actuating means for 
controlling the opening of said valve; a transformer hav-v 
ing a primary winding; a switch connected to said primary 
winding for controlling the connection of said primary 
winding to a source of electrical power; an electrically 
isolated transformer secondary circuit including secondary 
winding means coupled electrically to both said igniter 
elements and said actuating means for simultaneous en 
ergization of said igniter elements and said actuating 

20 

25 

10 
means at a predetermined current level; fuse means elec 
trically coupled to both said actuating means and said 
igniter elements for disabling said actuating means in 
response to an increase in current ?ow to said igniter 
elements above said predetermined level; and said igniter 
elements and actuating means being electrically coupled 
to one another in such a manner that open circuiting 
of any one of said igniter means disables said actuating 
means. 

9. The apparatus of claim 8, said actuating means and 
said igniter elements being connected in series. 
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