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SPARK IGNITION SYSTEMS 

BACKGROUND OF THE INVENTION 

This invention relates in general to electric gas igni 
tion systems such as for use in gas-?red appliances such 
as stoves. More particularly, the present invention re 
lates to a system having improved safety features. 

In one gas ignition system for insuring that gas burn 
ers are re-ignited should they become accidentally ex 
tinguished, line voltage is applied to a transformer, the 
output from which charges a main discharge capacitor 
through a recti?er (e.g. diode). In respect of each of 
the gas burners for which the re-ignition facility is pro 
vided, the system includes a switch with normally-open 
contacts which are connected at the high voltage end 
of the transformer circuit in series with a resistor and 
auxiliary capacitor across the main discharge capaci 
tor. The switch is closed when the gas valve is opened. 
The junction between this resistor and auxiliary capaci 
tor is connected, on the one hand, to the trigger elec 
trode of a thyristor or other controlled recti?er through 
a gas discharge device (eg neon tube) and on the 
other hand to a spark gap associated with a gas burner 
through the secondary of a spark generating trans 
former. 

In operation of such a system, initial closure of one 
pair of switch contacts consequent upon the actuation 
of the gas valve operatively associated with a gas 
burner completes a circuit for charging the auxiliary 
capacitor through the series connected resistor, as well 
as establishing a current path including the spark gap 
associated with the gas burner. Since the gas burner has 
yet to be ignited the resistance of this current path is 
relatively high, so that the voltage across the gas dis— 
charge device effects breakdown thereof and the con 
trolled recti?er is triggered. On triggering of the recti 
?er, the spark generation transformer having its sec— 
ondary in the aforesaid current path is pulsed to effect 
ignition of the gas in the spark gap. 
Once the burner has ignited the resistance of the cur 

rent path decreases, and the voltage across the gas dis 
charge device is insufficient to maintain conduction 
through the device and consequently the SCR will be 
turned off. 

If, however, during operation of the burner the flame 
should become accidentally extinguished, then once 
again the initial sequence of operation for gas ignition 
as described above will be repeated automatically with 
out re-operation of the switch having normally-open 
contacts. 

OBJECTS OF THE INVENTION 

It is a general object of the present invention to pro 
vide a spark ignition system for gas appliances with im 
proved safety features. 
Another object of the present invention is to provide 

a spark ignition system operative to prevent the main 
discharge capacitor from retaining a charge when the 
system is off. 
A further object of the present invention is to provide 

a spark ignition system wherein the line transformer is 
protected in the event of a short circuit. 
Various other objects and advantages will become 

clear from the following description of an embodiment 
thereof, and the novel features will be particularly 
pointed out in connection with the appended claims. 
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THE DRAWING 

Reference will hereinafter be made to the single ac 
companying drawing, which is a schematic circuit dia 
gram of an embodiment of the invention. 

DESCRIPTION OF EMBODIMENTS 

According to the present invention there is provided 
a gas ignition system with a re-ignition facility, compris 
ing a main discharge capacitor arranged to be charged 
from an a.c. source through a transformer and a recti 

?er (e.g. diode), a resistor connected in series with an 
auxiliary capacitor across said main capacitor to form 
an RC circuit, the junction between the auxiliary ca 
pacitor and the resistor being connected on the one 
hand to a gas discharge device (eg neon device) in the 
?ring circuit of a silicon controlled recti?er, and on the 
other hand to a circuit including a spark gap and the 
secondary of a spark generating transformer for pro 
ducing gas ignition pulses in response to the ?ring of 
said controlled recti?er, and switching means operable 
for completing the gas ignition-re-ignition circuit and 
operatively associated with a gas valve of a gas burner 
and having normally-closed contacts which are con 
nected directly across the auxiliary capacitor on the 
ground or low voltage side of the resistor. 
The gas ignition/re-ignition system of the present in 

vention ensures that the switch referred to is always at 
a safe voltage while the short-circuiting of the non 
grounded or high voltage side of the switch to ground 
still leaves the resistor in circuit across the input trans 
former, thus avoiding damage to the transformer due to 
the passage therethrough of excessive current. Addi 
tionally, when the switch contacts close upon the turn 
ing off of the gas valve, the contacts provide a leakage 
path for the main discharge capacitor, thereby quickly 
dissipating the capacitor charge that might otherwise 
be retained when the ac. supply is switched off. 
By way of example, a speci?c embodiment of the in 

vention will now be described with reference to the ac 
companying drawing, which shows a circuit diagram of 
a gas ignition/re-ignition circuit arrangement for use in 
gas stoves. 

Referring to the drawing, the circuit 10 comprises an 
input transformer 12 having primary winding 14 
thereof connectable to an a.c. line supply 16, and hav 
ing its secondary winding 18 connected to a main dis 
charge capacitor 20 through a diode 22. The main dis 
charge capacitor 20 has connected across it an RC net 
comprising a resistor 24 in series with an auxiliary ca 
pacitor 26. The junction between the two capacitors 
20, 26 is connected to ground The junction between 
the capacitor 26 and resistor 24 is connected, on the 
one hand, to one side of a neon breakdown device 28 
the other side of which is connected to the gate elec 
trode of a silicon~controlled recti?er 30 which is con 
nected in series with primary winding 32 of a spark im 
pulse transformer 34. The junction just referred to is 
also connected through secondary 36 of the trans 
former 34 to ground via a spark gap 38 which is associ 
ated with a gas burner. In accordance with the inven 
tion, a switch 40 operatively associated with the gas 
valve 41 spindle appertaining to the gas burner has its 
normally-closed contacts connected across the auxil 
iary capacitor 26 so that one side of the switch is con 
nected to ground, and the other side of the switch is 
connected to the junction between the resistor 24 and 
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the auxiliary capacitor 26. It is preferred that an addi» 
tional back-biased diode 42 be provided across primary 
winding 32 of spark coil 34, as this blocks current flow 
back to the main capacitor or other circuitry and gen 
erally facilitates operation of the triggering circuit. 

In operation of the system, the contacts of switch 40 
will be opened when the gas valve 41 associated with 
the gas burner having the spark gap 38 is opened, and 
as a consequence the auxiliary capacitor 26 will be 
charged up by the discharge of the main discharge ca 
pacitor 20 so that the voltage at the junction between 
the resistor 24 and the auxiliary capacitor 26 is suffi 
ciently high to cause the neon device 28 to breakdown, 
thereby triggering the SCR 30, as a consequence of 
which an ignition pulse is generated by the transformer 
34 in response to the discharge of capacitor 20. Once 
the gas in the spark gap 38 has ignited, the resistance 
of the current path extending from the junction of the 
resistor 24 and the auxiliary capacitor 26 to the trans 
former secondary 36 and spark gap 38 will be reduced 
so that the voltage at the junction of the resistor 24 and 
auxiliary capacitor 26 will drop to a level insu?'icient to 
cause the neon tube 28 to break down. As a conse 

quence, the SCR 30 will be switched off and no further 
ignition pulses will be produced by the transformer 34. 

If, however, during operation of the stove the gas at 
the spark gap 38 should be accidentally extinguished, 
then once again the resistance of the current path in 
cluding the spark gap 38 and secondary winding 36 will 
be increased to the point where the voltage at the junc 
tion between the resistor 24 and the capacitor 26 will 
rise to cause the neon device 28 to break down and 
cause re-triggering of the SCR 30 and further impulsing 
of the spark gap 38. 
As will readily be appreciated from the circuit ar 

rangement, the transformer 34 may be provided with a 
plurality of secondary windings, such as the winding 36 
each being associated with a spark gap, such as the gap 
38 appertaining to an individual gas burner. Each of 
these secondary windings, such as the winding 36 will 
be connected to a junction point between a series con 
nected resistor and auxiliary capacitor, such as the re 
sistor 24 and the capacitor 26 in the drawing. All of 
these series circuits will be connected across the main 
discharge capacitor 20. Each of the auxiliary capacitors 
will have connected across it a switch, such as the 
switch 40 and these switches will be operatively associ 
ated with the respective gas valves appertaining to the 
gas burners. The SCR 30 will be common to all of the 
resistor/auxiliary capacitor circuits and each of these 
circuits will be connected to the trigger electrode of the 
SCR through its own individual neon tube, such as the 
neon device 28 in the accompanying drawing. 

It will be apparent from the foregoing description of 
an embodiment of the invention that the switch 40 is 
grounded on one side and the other side thereof will al 
ways be at a low voltage (maximum voltage will be of 
the order of 80 volts) in view of the interposition of 
high resistance value resistor 24. This makes for a high 
degree of safety in operation, and it will also be seen 
that if the junction side of the switch 40 were to be 
short-circuited to ground then the high resistance resis 
tor 24 will still remain in series with the secondary 18 
of the transformer 12 so that the transformer will not 
be damaged by short-circuiting of the switch 40. More 
over, the arrangement of the switch whereby one side 
of the switch is connected to a ground on the stove and 

4 
the other side of the switch requires a single wire con 
nection is particularly advantageous. Still further, when 
the line voltage is disconnected from the circuit ar 
rangement, then the normally-closed contacts of the 

5 switch 40 complete a leakage path for the capacitor 24 
so that during maintenance operations the capacitor 20 
will be fully discharged. A still further feature of the 
embodiment is that no double insulation of the switch 
40 is required. 

In a typical embodiment of the invention, the diodes 
22 and 42 are IN. 4006’s, main capacitor 20 has a 
value of 2.2 pf, auxiliary capacitor 26 has a value of 
0.0047 pf, resistor 24 has a value of 150 MO, neon 
tube 28 is a Hivac A 351 and SCR 30 is a TAG l-400. 
Various changes in the details, steps, materials and 

arrangements of parts, which have been herein de 
scribed and illustrated in order to explain the nature of 
the invention, may be made by those skilled in the art 
within the principle and scope of the invention as de 
?ned in the appended claims. 
What is claimed is: 
1. Gas ?ame ignition apparatus comprising: 
a transformer having primary and secondary wind 

ings; 
a spark gap in the path of said gas having one said 
connected to ground and the other side connected 
in series with one side of said secondary winding; 

a charging circuit comprising a main charging capaci 
tor connectable to an alternating current source 
through a unidirectional current device, said main 
charging capacitor being in parallel connection 
with said primary winding; 

a triggering circuit comprising a silicon-controlled 
recti?er in series with said primary winding and 
said main charging capacitor and an RC network 
including a resistor and an auxiliary capacitor in 
parallel with said main charging capacitor, the 
junction of said resistor and auxiliary capacitor 
being connected to the gate electrode of said sili 
con controlled recti?er through a voltage 
responsive breakdown device; 

a flame-sensing circuit comprising a connection be 
tween the other side of said secondary winding and 
the junction of said resistor and auxiliary capacitor; 
and 

normally-closed switch means connected across said 
auxiliary capacitor and to ground, whereby said 
main charging capacitor is discharged to ground 
when said apparatus is off. 

2. The ignition apparatus as claimed in claim 1, and 
additionally comprising a gas supply including a valve, 
opening of said valve acting to open said switch means. 

3. The ignition apparatus as claimed in claim 1, and 
additionally comprising an alternating current trans~ 
former in circuit between said source and said charging 
circuit. 

4. The ignition apparatus as claimed in claim 1, 
wherein said unidirectional current device is a first di 
ode, and additionally comprising a second diode biased 
oppositely to said ?rst diode and connected across said 
primary winding. 

5. The ignition apparatus as claimed in claim 3, 
wherein said resistor in said RC network is a high-value 
resistor. 

6. The ignition apparatus as claimed in claim 1, and 
additionally comprising a plurality of secondary wind— 
ings on said transformer, each said winding in series 
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with one of a plurality of additional spark gaps, each and an additional ?ame sensing circuit and normally 
Sa'd Secondary wmdmg bemg ?red by Sald mam dis‘ closed switch means for each said additional secondary 
charge capacitor through said silicon controlled recti 
?er by an additional RC network in parallel with said 
one RC network and an associated breakdown device, 5 * 

winding and RC network. 
* * * * 
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It is certified that error appears in the above-identified patent 
nzra that said Letters Patent are hereby corrected as shown below: 
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On the cover page, item 73, Assignee, should read as follows: 
Plessey, Incorporated, Melville, New York 

Column 2 , line 52 : A period [a ] should appear after "ground". 

Column 4, line 25: "having one said" should read -- having 
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