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ABSTRACT OF THE DISCLOSURE 
In a spark discharge ignition device in which a spark 

producing element is connected both to an alternating 
low voltage source and a high voltage pulse generator, 
high frequency isolating means connected directly be 
tween the low voltage source and the spark-producing ele 
ment for isolating the source from the high-frequency 
current components of the sparks produced across the 
element, and current detecting means connected to the 
element for disconnecting the low voltage source in re 
sponse to a current flow of predetermined amplitude 
through the spark-producing element. 

-assaearanar 

This invention relates to ignition devices and particu 
larly to devices for lighting gas or oil burners or similar 
units. 

According to this invention, the ignition device com 
prises an arc-producing element placed in the vicinity of 
the burner and fed on the one hand, by the output of an 
alternating voltage low voltage source and, on the other 
hand, by the output of a high-voltage pulse generator 
which is itself fed by the output of said alternating volt 
age source, said device being characterised in that it com 
prises means placed between said element and said source 
for isolating said source from the high frequency cur 
rent components of the arcs produced across said element. 

It is an object of this invention to provide certain im 
provements for such devices, which improvements serve 
to assure the protection of these burners and to monitor 
their flame. 

These and other objects, features and characteristics 
of the present invention will become more readily appar 
ent from the following detailed description when taken 
together with the attached drawings, in which: 

FIG. 1 is a schematic diagram of one embodiment of 
the present invention; 

FIG. 2 is a schematic diagram of a variation of the 
embodiment of FIG. 1; 

FIG. 3 is a schematic diagram of the embodiment of 
FIG. 1 equipped with one improvement according to the 
invention; and 

FIG. 4 is a schematic diagram of the embodiment of 
FIG. 1 equipped with another improvement according to 
the present invention. 

According to the embodiment shown in FIG. 1, there 
is disposed, in a combustion chamber 10 and in proxim 
ity to a burner to be ignited (not shown) a fixed elec 
trode spark gap 11. This spark gap is fed by an alternat 
ing low voltage source 12 through the intermediary of 
the fine-wire secondary winding 13 of a step-up trans 
former 14 and, in each lead to gap 11, is connected to 
a capacitor 15 in series with a high frequency choke coil 
16. The source 12, which could be constituted by an elec 
trical power mains, also feeds the primary winding 17 of 
a low voltage transformer 18 whose secondary winding 
19 is connected to the thick-wire primary winding 28 of 
step-up transformer 14 through the intermediary of an 
inductance 21 and an auxiliary fixed-electrode spark gap 
22. The secondary winding 19 of transformer 18 also 
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2 
feeds a capacitor 23 through inductance 21. A protective 
capacitor 24 is connected in parallel across the series cir 
cuit of principal spark gap 11 and secondary 13. 
At the start of a cycle of the voltage output from 

Source 2, the voltage level is insufficient to produce a 
Spark across gap 22 and no arc is established between 
the electrodes of principal spark gap 11. During this pe 
riod capacitor 23 becomes charged. 
At a given point in this cycle, the voltage output from 

Source 12 becomes sufficient to trigger a spark between 
the electrodes of spark gap 22. This places capacitor 23 
in short circuit and causes it to discharge abruptly 
through primary 20 of step-up transformer 14. This pro 
duces a high-voltage pulse in secondary 13, which pulse 
passes through capacitor 24 and is sufficient to trigger 
a Spark between the electrodes of spark gap 11. Trans 
former i4 constitutes, in effect, a Tesla coil and the spark 
appearing between electrodes of spark gap 11 represents 
a Tesla-type discharge. This spark is "reheated' by the 
low voltage applied across the spark gap directly from 
Source 12, is thereby prolonged during a portion of, or 
during the entire duration of, the instant half-cycle of 
the output voltage from source 12, and is capable of 
bringing about the ignition of the fuel issuing from the 
burner with which spark gap is is associated. The spark 
appearing across gap 1 thus has the form of a high 
energy density arc which is capable of efficiently ignit 
ing relatively heavy fuels. The generation of a satisfac 
tory arc requires, of course, that for a given output volt 
age from source 12 and a given type of fuel, the elec 
trodes of spark gap 11 be separated from one another 
by an appropriate distance to give the spark gap a suit 
able length. 
The principal function of capacitor 24 is to act as a 

short circuit path for the train of high frequency waves 
generated by the high voltage pulse, while the choke coils 
16 serve to isolate the high-frequency components of the 
high voltage pulses from the supply mains and capaci 
tors 15 act as low-frequency and D.C. current limiters. 
Capacitors i5 could be replaced by any suitable type of 
impedances serving to limit the current to source 2. 
According to one preferred arrangement, these imped 
ances could be constituted by a plurality of electrochemi 
cal capacitors connected in a series-aiding relation, or by 
wound resistances whose self inductances intervene to 
block the high frequency components of the spark. 

FIG. 2 shows a variation of the above-described cir 
cuit in which the various elements are identical with, and 
have the same function as, the like-numbered elements 
of FIG. 1. The only difference presented by the FIG. 2 
circuit resides in the fact that the device has been sim 
plified by the elimination of capacitor 24 and by the plac 
ing of spark gap 11 in parallel across secondary wind 
ing 13. 

FIGS. 3 and 4 show various improvements intended to 
complete and improve the above-described device. 

Turning now to FIG. 3, there is shown a device which 
is identical with that of FIG. 1, with the addition of a 
Switch 25 in series between source 12 and primary wind 
ing 17 and a bimetallic protective element 26 associated 
with a heating resistance placed in series between source 
12 and spark gap 11, said protective element being me 
chanically connected to said switch to open the latter 
when the heat generated by the heating resistor causes 
the bimetallic element to deflect to a predetermined de 
gree. 

After the high voltage pulses across transformer second 
ary 13 generate an arc across spark gap 11, in the manner 
described above in connection with FIG. 1, the low volt 
age current flowing through the resistance associated with 
element 26 achieves a relatively high average value, of 
the order of 100 ma, for example. This current is used 
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to detect the presence of an arc in that it causes sufficient 
heat to be produced by the resistance to deflect element 
26 to a point where it opens switch 25, deactivating the 
circuit feeding auxiliary spark gap 22. This result is desir 
able because the presence of an arc across gap ill gen 
erates a flame and this renders the production of further 
high voltage arc-producing pulses unnecessary, and be 
cause the opening of switch 25 protects the burner from 
further high-voltage sparks across gap 11. It should be 
understood that element 26 can be replaced by any other 
type of actuating means, such as a relay coil, if an in 
stantaneous or time-delayed action is desired. 

Turning now to FIG. 4, the ignition spark gap is 
shown to be placed in the zone occupied by the flame of 
a burner 30, and the mains 12 are shown to also feed 
a protective relay 31 through the intermediary of a cold 
cathode thyratron 32 the control electrode of which re 
ceives its input from a potentiometer formed by spark 
gap 11 and a resistor 33 connected in parallel with a 
capacitor 34. A normally open switch 35 is connected in 
Series between gap 11 and resistor 33 and is operated 
by a temperature-sensitive bimetallic blade 36 having an 
associated heating resistance connected between the 
Source 12 and spark gap 11. A normally closed switch 
is connected in series between mains 2 and primary 17 
and is mechanically linked to be operated by blade 36. Ail 
of the other circuit elements are identical with the like 
numbered elements of FIG. 1. When the burner becomes 
ignited, its flame produces an ionization of the gas sur 
rounding the electrodes of gap 11. This ionization causes 
the resistor of blade 36 to continue to be traversed, even 
when no arc is present across gap 11, by a small current 
capable of generating sufficient heat to cause blade 36 to 
close switch 35 and to open the switch in series with 
primary 17. The closing of switch 35 causes a thyratron 
energizing voltage to be applied to the thyratron control 
electrode, generating a current flow through thyratron 
32 for energizing relay 31. Relay 31 will continue to be 
energized, by the current flowing through thyratron 32, 
as long as the burner flame continues to surround gap 11 
with an ionized atmosphere. At the same time, the heat 
applied to blade 36 causes it to open the switch in series 
with primary 17, thus preventing further sparks from 
being initiated across gap 22, and hence across gap 11. 
When the flame disappears, the current through the heat 
ing resistor of blade 36 become effectively null, permitting 
switch 35 to open, thereby removing the energizing volt 
age from the thyratron control electrode. This causes the 
flow of thyratron current to cease, with the result that 
relay 31 become de-energized. Relay 31 is provided with 
switches which operate, upon the de-energization of this 
relay, certain protective systems (not shown). For exam 
ple, one such switch could operate to turn of the supply 
of fuel to burner 30 and to disconnect mains 12 when 
the relay is de-energized. These systems must be manually 
re-activated when it is desired to re-ignite the burner and 
must be held in their activated condition until relay 31 
once again becomes energized. 

While several preferred embodiments of the present 
invention have been shown and described in detail herein, 
it should be appreciated that many variations and modifi 
cations can be made without departing from the spirit 
thereof, and that the coverage of this invention should 
therefore be limited only by the scope of the appended 
claims. 
What I claim is: 
1. In combination with a burner, an ignition device for 

said burner comprising: an alternating low-voltage source; 
a high-voltage Tesla pulse generator; an arc producing 
element composed of a pair of suitably spaced electrodes; 
circuit means connected between said element and both 
said source and said generator for applying the output 
voltages from said source and said generator across said 
electrodes; and high-frequency isolating means connecting 
directly between said element and said source for isolating 
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4. 
said source from the high frequency current components 
of the discharge produced across said element and adapted 
to pass low-frequency current components through said 
element. 

2. A device as defined in claim 1 wherein said isolating 
means comprises at least one high-frequency choke coil 
connected in series between one side of said element and 
one of the outputs of said source. 

3. A device as defined in claim 2 wherein said isolating 
means further comprises at least one filter capacitor con 
nected in series with said coil. 

4. A device as defined in claim 2 wherein said isolating 
means further comprises a second high-frequency choke 
coil and a second filter capacitor connected in series with 
one another and between the other side of said element 
and a second one of the outputs of said source. 

5. An arrangement as defined in claim 1 further com 
prising current detecting means connected to said ele 
ment for disconnecting said source from said generator 
after current has flowed through said element for a pre 
determined period of time. 

6. A device as defined in claim 5 wherein said current 
detecting means comprises a heating resistor connected 
in series between said element and said source and a ther 
mosensitive member which changes shape as a result of 
changes in its temperature, said member being mounted 
in heat exchange relation with said resistor. 

7. A device as defined in claim 6 wherein said detecting 
means further comprises a normally closed switch con 
nected in series between said source and said generator, 
and control means connected between said thermosensi 
tive member and said switch for opening the latter in 
response to a predetermined current flow through said 
resistor, 

8. A device as defined in claim 7 wherein said control 
means is constituted by a direct mechanical linkage be 
tween said member and said switch. 

9. A device as defined in claim 7 wherein said control 
means comprises: an electronic switch having a principal 
current flow path and a control input; an input circuit 
connected to Said control input to trigger the flow of cur 
rent in said path; a relay coil connected in series with 
said path and mounted to open said normally closed switch 
When current flows in said path; a normally open switch 
connected between said element and said input circuit; 
and link means connected between said thermosensitive 
member and said normally open switch for closing the 
latter when said member has been heated to a predeter 
mined temperature by the current flowing through said 
resistor thereby connecting said arc-producing element to 
said input circuit to permit current flowing through said 
element to cause said input circuit to trigger the flow of 
current in said path. 

i0. A device as defined in claim 9 wherein said burner 
is placed to have the fuel flowing therefrom ignited by 
the arcs produced across said arc-producing element and 
to have its ionized exhaust gasses envelope said element 
So that, after the production of arcs has been terminated 
by the opening of said normally closed switch, a sufficient 
ionization current flows across said element to maintain 
Said thermosensitive member at least at said predeter mined temperature. 
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