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1 
My inVention relates to electric diSChargeap 

paratus and has particular relationship to 
apparatus for COntroling fuel burners. 
Patent 1,809,280to D,D. Knowlesisillustrative 

of the prior art of which I am aware:on fuel? 
burner COntroi apparatuS. The SyStemshownin 
Figure l of the Knowles patent includes a grid 
glow tube having a blocking electrode,This 
electrode is connected to a flame probe; another 
flame probe isconnected tothe anodeofthetube. 
The Supply Source is connected directlyto the 
anode and through the eXCiting Coil Of the fue1 
Valve relay to the Cathode,In the operation of 
the Knowles device,the grid becomes negative in 
the abSence Of a fame betWeenthe probes and 
maintains the tube nOn-ConduCtive. When a 
.fame isignited between the probes,the negative 
Charge On the grid 1eaks of through,the flame 
.and the tube beCOmeS COnductive. 
The System Shown in Figure 1 ofthe Knowles 

patent has not proved entirely Satisfactory, For 
·the proper operation of thegrid glow tube,itis 
eSSential that the gas in the tube be maintained 
at a predetermined Critical preSSure,If the 
clean-up action of the discharge in thetube.is? 
Suficient to reduce thepreSSure below the Critical 
magnitude,the grid fails to function efectively 
and thetube beC0meS COnductiveeven in the ab 
Sence of a flame. A dangerous.condition-may 
thus be eStablished by reaSOn Of unstable Opera 
tion 0f-the tube. 
The Knowles Figure1 system is alsorelatively 

costly. For proper operation of the tube,the 
an0de Cathode voltage which must be impreSSed 
aCrOSS the tube Should be of the·0rder of 440 
volts,Since the power available at the utility 
receptacles is-of the order of 115 volts in,most 
1ocalities,a transformer must be interposed be 
tween the commercial power buSes and thetube. 
The c0st of such items as this transformer S0 
raises the price-at Which Systems Such as-that 
disclosedin KnowlesFigure 1 maybe made aVail 
able as to render Such System eXpensive forin? 
-dustrial use and prohibit0ry for use in-homes, 
The dificulties arising from instability of 

operation of thegrid glow tube are.avoided in a 
.system,such as is Shown in Figure 2,0f the 
Knowies patent. The Systems showninthis View 
includea thermionic tube in lieu of a gridglow 
tube,A thermionic tube,hoWever,requireS 
facilities for heating the Cathode,Suchas.a:fila 
ment transformer. This item and otherS.like it 
incidentto the use ofa thermionic tubeincreaSes 
the cost of a fuel-burner controlsystem render? 
ingits use in the home-prohibitive. 
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2 
The control System,including the thermionic 

tube,hasanother disadvantage which reSides in 
the fact that the operation of the System must 
be delayed for a predetermined time interval 
after poweris appliedto permit the cathode to 
reachapropertemperaturefor operation,When 
the:System is utilized to control a fuel burner 
whichisin Operation for long.time intervals.such 
as that,0f a.central heating System fora houSe, 
this.disadvantage is not.asevere handicap.,Once 
poweris suppliedto the thermionictube in Such 
a System,the-Cathode.is heated,Thereafter,it 
remains in proper operating C0ndition duringthe 
long-time;intervals-during-which the System is 
in operation. The cathode heating time delay is, 
howeyer,a Severe diSadvantage in fuel burnerS 
whichoperateintermittentlyforshorttimeinter 
Valsandare turned onand of repeatedly. Such 
fuelburners are enCountered in Clothes dryers. 
When:a.ciothes dryeristo be put into Operation, 
the houSewife inserts the clothes in the tank, 
plugs the powersupply conductor into a recep 
tacle-and closesa push.button.?She expectSthat 
immediately on the closing of this push button, 
the fue?·burner System will operate and Sheper 
mits the buttonto open a Second.0r tWo after She 
.closes.it. Ifa delay of 20 Sec0nds to a minute iS 
involved.in the.cathode heating time,the System 
will fail to .operate On the reopening of the 

The housewife will then continue to 
open and reclose the push butt0n repeatedlyand 
on.finding that the burner fails.to Operate·COn? 
tinuously, will phone fora Service man,Ade? 
quate printed instructions will not ameliorate 
thissituation. 
Itis,accordingly,an object of my inventionto 

provideastable 1ow cost controlfor a fuel burner 
particularly for use inthe home. 
Another object of my invention is to provide 

a fuel burner control:System which Shall operate 
instantane0usly onthe cloSure ofitSpOWerSupply 
circuit. - 

A further object of my invention is to provide 
.a fuel.burner control System the comp0nentS*Of 
which Shall perform their functions when Sub 
jecttopotentialsdirectly available.at receptacles 
Supplied fromapublic utilitypower Station, 

.55 

An ancillary objectof my invention is to pro? 
Vide.a,novel circuit for an electric diSCharge 
device of theignition electrode type, 
An incidental object of my invention isto pro 

vide a fuel burner control System particularly 
Suitable for useina clothes-dryerorsimilarap 
Dliance whichisoperated intermittently. 
Another incidentalobject of my invention is 
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to provide a fuel burner System in the operation 
of Which the fue1 Shall be shut of On the failure 
of any of the components which are likely to fail. 
In accordance with my invention,I provide a 

fuel burner control System including an electriC 
discharge device of the cold-cathode ignition? 
electrode type. Such a device includes a pair of 
Cold main electrodes and a firing electrode dis 
poSedadjacent t00ne of the main electrodeS. To 
render the discharge device conductive,an aux 
iliary discharge is initiated betWeen the firing 
electrode and its adjacent main electrode. The 
iOnization produced by the auxiliary discharge 
Causes a discharge to be produced betWeen·the 
main electrodes,A potential of the order of fifty 
volts between the firingelectrode and to adjacent 
electrodes is suficient to fire the auxiliary dis? 
charge. With this discharge present,a potential 
of the Order of One hundred Volts betWeen the 
main electrode8 is Suficient to fire the main dis 
charge, - 

In accordance With my inVention,fiame probeS 
are so connected betWeenthe firing electrode and 
the otherelectrodes of the discharg device that in 
the absence of a flame the discharge device is 
non-conductive. When a fiame is burning,a 
potential,is impressed betWeen the firing elec? 
trode and its adjacent main electrode and the 
auxiliary discharge is fired. The resulting firing 
of the main discharge CaUSeSthe Valve COntrOiing 
the fow of fuel to the burnert0 be held open to 
permit the ContinuOus fiOW Of fuel. - 
The novelfeatures that I consider character 

istic of my invention are Set forth With particu 
1arity in the appended claims. The invention it 
Self,however,both asto its organization and its 
method of operation,togetherwith additional ob 
jects and advantages thereof,will best be under 
Stood from the following deScription Of a Specific 
embodiment When read in COnnection With the 
accompanying draWing,in Which: 
Figure l is a view in vertical section showing 

a clothes dryer including a fuel burner control 
system in accordance with myinvention; 
Fig.2 is a view in section taken along line 

II?II of Figure 1; 
Fig.3isacircuit diagram ofafuelburnercon 

trolsysteminaccordance with myinvention,and 
Fig.4 is an electric discharge device of the 

type uSed in a fuel burner System in accordance 
with my invention., 
The apparatus ShoWn in Figures 1 and 2 com 

prises a container 5 in Which a ciothes tank T 
is mounted rotatable,Thetank is mounted at 
an angle to the Vertical Walls of,the container 
and is provided with a neck 3 Which extends 
through an opening lf in a Slanting portion of 
thetop ofthe container Thisopeningiscovered 
by a door 15which may be pivoted to the open 
position. Clothes may be inserted in the tank? 
after opening the d00r. - 
The tank is rotated from an electric motor 17 

and asit is rotated,warm airflows over a portion 
0f its Surface and in Certain dryers Circulates 
within thetank T. This air is derived from a 
fue f9 in the lower region of the container 5. 
Nearoneend ofthe flue,afan2 drivenfromthe 
motor 17 rotates,The fan draws air from an 
opening23 in one side of the fue and passes the 
airaroundagasfame25 Thegasforthefame 
is derived from a conductor 27 provided with a 
suitablevalve 29. The operation of the valve is 
controledfromaflame controlunit31. 
The fame Control unit 31 is shown diagram 

matically in Fig.3. The unit includes a gaseous 
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4 
electric discharge device 33 of the cold-cathode 
type haVing an anode 35,a Cathode 3? and a 
firing electrode 39 disp0Sed adjaCent to the Cath 
ode. The dryer is provided with power Supply 
Cable ?f terminated by a jack ?3. When the 
jack is plugged into a receptacle(not Shown) 0f 
a Commercial alternating Current Supply SOurce 
(not ShOWn),the Cathode 37 is connected to one 
terminal 45 0f the pOWer Supply through a re 
Sistor 48 and the anode 35 is connected to the 
Other terminal 49 through the eXCiting Coil 51 
0f a relay. To prevent the relay from chattering 
as the alternating Current Supplied Varies,a Ca 
paCitOr 53 Of SubStantial magnitude is connected 
aCrOSS the exciting coil 51,The Current-limiting 
resistor 48 protects the tube 33,The firing elec 
trode 39 is connected to the terminal 4?to Which 
the Cathode is Connected through a resistor 5?. 
The latterresistorshould preferably be of a mag 
nitude of the order of the ionization resistance of 
a fiame. 
The unit 3 is provided,in efect,with two 

fiame probes,One of the flame probes is an 
Ordinary plate 5T preferably Comp0Sed of Stain 
leSS Steel. This probe is Connected directiy to 
the firing electrode 39,The other flame probe 
may be a ground conductor of the burner,but in 
the preferred practice 0f my invention,is a part 
of the ignition aSSembly 59 of the burner. 
The ignition aSSembly Comprises a U-shaped 

metalic bar 61 SeCured to a refractory insulating 
plate 63 0f the dryerand a rod 65,which paSSes 
thrOugh the plate 63 Slidably,and is Secured to a 
magnetic plunger 67,The plunger 67 and rod 
65 are urged into engagement with the CroSS 
pieCe of the U?plate 6 under the action of a 
Spring 69. The U-plate is connected to the ter 
minal 49 of the Supply to Which the relay coil 51 
is COnnected. The rod 65 is adapted to be con 
nected to the Other terminal 4? of the Supply 
through a solenoid 71 and a pair of contacts 73 
0f a nOrmally open Starting push button 75. The 
gaS Valve Solenoid TT and a,pilot lamp T9 are 
adapted to be connected in parallel aCrOSS the 
terminals 47 and 49 through the other normally 
open ContactS 81 of the push butt0n T5. 
When the jack 43 is in the receptaCle, the p0 

tential of the Supply line,usually approximately 
115 VoltS,is impressed between the anode 35 and 
the Cathode 37 Of the discharge device 33. So 
10ng as there is no fiame 25 in the burner,the 
impedance between the probes 57 and 6t is high 
compared to the impedance 55,The potential of 
the Supplylineisthereforeimpressed betWeenthe 
U-plate 61 and the 0ther flame probe 57 and the 
potential between the firing electrode 39 and the 
gathode 37 is 1ow. The discharge device 33 is 
non-COnductive. 
When the houseWife ClOSes the push button, 

the pilot light T9 is energized and the gas valve 
is momentarily opened by the closure of one set 
of ContaCts 8 of the button,Gas flows through . 
the burner opening. By the closure of the other 
set of contacts 13 of the button,the rod 65 is 
vibrated out of and into engagement with the 
U-bar 61 in the Same manner as the hammer 
Of a door bell. The COntaCt 80 Connected to the 
rod 65 makes and breakS engagement with the 
fixed C0ntact 82 COnnected to c0il 71,Causing the 
Vibratory motion. The resultingspark which oc 
Curs at the junction of the rod 65 and U-bar 61 
ignites the gas anda flame 25 burnsinthe region 
Of the fiame probeS 5T and 61,A Substantial 
fraction,equal to approximately half,of the 
SOurce potential is now impressed between the 
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firingelectrode 39 and the cathode 37,Thispo 
tential is,for the 115 volt 60 cycle Supply ordi 
narily aVailable, of the order of 50 volts R. M.S. 
and is Suficient to produce a discharge betWeen 
the firing electrode and the cathode at an in 
Stant in the half period Of the S0urce when the 
SOurce potential is near its maximum,A poten 
tial derived from the Source which is approxi 
mately equal t0 itS maximum potential; that is, 
of the 0rder of 100 VoltS R,M,S.,is at the Same 
instant impreSSed between the main electrodes 
35 and 37 0f the discharge device 33,Once the 
auxiliary dischargeisinitiated betWeen the firing 
electrode 39 and the cathode3T this potential,of 
the order of 100 Volts R. M. S.,is Suficient t0 
initiate the discharge betWeen the main eleC 
trodes 35 and 3?, The diSCharge deVice 33 is Con? 
ductive during each half period of the Supply dur? 
ing which the anode 35is positive relative to the 
Cathode 3T. During the intervening negative half 
peri0ds,it is nOn-COnduCtive. HOWever,S010ng 
as the probes 57 and 6Lare under the influence 
of a fiame,the auxiliary discharge Will be re 
ignited during each p0Sitive half CyCle of the 
Supply potential and the main diScharge is re 
initiated following the ignition of the auxiliary 
diSCharge, 
The current fiow through the discharge deWiCe 

33 causes the relay(51)to be actuated. During 
theintervals during which the an0de-Cathode p0 
tential of the discharge device iS negative and 
the 1atteris non-conductive,the exciting coil 51 
of therelayis maintainedenergized andthe relay 
maintained actuated by disCharge Current de? 
rived from the capacitor 53 connected in parallel 
with the coil,The normally open contactS 830f 
the relayare closed,thus closing a Circuitthrough 
the valve Solenoid T. They also ClOSe a Circuit 
in parallel with the Valve Solenoid through the 
piot1amp T9. The valve Solenoid is now main 
tained energized and Walve 29 remainS Open aS 
iong as the flame 25.COntinues to burn,Tf the 
flame is extinguished for example by a gust of 
wind,the firing of the auxiliary discharge dur 
ing each p0Sitive period of the Supply is diSCOn? 
tinued,the discharge device 33 is rendered non 
conductive,the relay(51)opens and thegasvalve 
29 closes blocking further fiow of gaS. BeCause 
the discharge device functions instantane0USly 
and the relay and SOlenoid are quick acting,the 
gaS flow is disContinued substantially inStanta 
neously and any poSSibility of explosion is elim 
inated. False closing of the Valve 29 by reason 
of flame flicker is preCluded by the operation of 
CapacitOr 53 in delaying the Opening of the relay 
(51),The delay intr0duced by the netw0rk in 
cluding the relay coil 51 and the condenser 53 
is of the Order of 1 Second. During this Second 
the valve 29 does not close even if the flame is 
extinguished. HOWeVer,the gas flOW during this 
Short interval is inappreciable. This delay may 
be reduced where the gas flow is at a high rate 
by reducing the magnitude of the Capacitor 53. 
The Connection 0f the relay coil 5 and its 

Shunt CondenSer in the c0nductor between the 
pOWer Supply line 49 and the anode 35 of the dis 
Charge device is an important feature. When 
Current flows through the discharge device,the 
Shunt condenSer 53 is charged. If this condenser 
Were C0nnected in the power Supply bus 47 be 
tWeen the terminal of the Supply and the con 
ductor to the anode of the discharge device,the 
firing p0tential available for igniting the auxil 
iary discharge after the discharge device 33 had 
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be reduced by the potential impressed on the 
COndenSer. Under Such CircumStances an auxil 
iary diScharge frequently Would not be ignited 
and the diSCharge device WOuld fail to beCOme 
Conductive,the Valve 23 WOuld close and the 
burner WOuld be turned of. The Same COndition 
W0uld be produced if the relay Coil 5 and itS 
Shunting Condenser 53 Were C0nnected betWeen 
the Cathode 37 Of the disCharge device and the 
terminal 49 of the Supplyto whichitis connected, 
In the event of failure of any of the compo 

hentS Of the System Which are likely to fail,the 
gaS Valve 29 ClOSeS Or remains Closed,The gas 
Valve 29 is Closed unless the Valve Solenoid TT is 
energized. If an open Circuit occursin the valve 
SOlenOid or itS ConductOrs or if the Solenoid is 
burned Out,the Valve remains closed. The sole 
hoid 7?remains deenergized unless the relay(51) 
iS energized by Current flow through its coil 51. 
Should the relay coil or its conductors be open 
CirCuited or should the coil be burned out,the 
relay Will remain deenergized and the valve 29 
Will remain closed. If the discharge device 33 
Should fail,Current will not flow through the 
relay COil 5#,the relay Wil remain unactuated 
and the gaS Valve 29 will remain closed,Should 
the flame probes become short-circuited by a 
relativelylow resistance Suchassoot,forexample, 
the drop produced by the Source potentialacross 
the flame probles 5? and 61 will be Small,and 
the potential between the anode 35 and firing 
electrode.39 Wii be too Small to efect transfer of 
the auxiliary discharge to the anode 35. 
? have Constructed and successfully tested a 

fiame COntrol SyStem of the type described here 
in. In the System tested,the components have 
the following properties: 
Flame probes(57,61)?stainless steel rods 
Relay (5)?2500 ohm single contact type(Potter 
Brumfield type LS-1) 

Capacit0r?50 microfarads 
Discharge device?1C21(.0A4-G may also op 

erate Satisfactorily under certain conditions) 
Cathode resistor?910 ohms 
Firing electrode resistor?22 megohms 
GaS Valve?115 volt A?C. 
FOWer Supply?Commercial 114 voits A,C,60 

Cycle - 

My flame Control System may be sold at a price 
Within the reach of the vast majority of people 
deSiring Such Controls for their homes. 
While my invention has been shown herein as 

inCluded in a Clothes dryer,it may beincludedin 
a fuel burner SyStem of any type. My invention 
iS particularly Suitable for domestic fuel burners 
Of lOW B,t. u. Capacity. 
My invention is Shown herein in its Specific 

aSpects aS Controing the fuel supply to a gas 
burner. It may be utilized to control the fuel 
Supply to an Oil burner or even a coad burner. fn 
the latter situation,the coal stoker rather than 
the fuel Valve is controlled. Soft coal and oil 
flameS depOSit Carbon to a greater extent thangas 
fameS. However,no dificultyisto beanticipated 
frOm the Carbon deposit,because in the event 
that it is excessive,the discharge device will fail 
to COnduct and the fuel valve will be maintained 
ClOSed until the electrodes are cleaned or the 
Carbon is burned away. 
Certain advantages are pointed out above as 

residing in the Specific structure and arrange 
ment Of the Componentsincludedin mysystemas 
Shown herein. However,other components and conducted during one ora few halfperiodswould 79 otherarrangements mayfallwithinthe SCOpe Of 
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the broader aspects of my invention. For eX? 
ample,the resistors 48 and 55 may be replaced 
by impedances of othertypes. The relay coil51 
may also be connected in the power Supply COn? 
ductor 47 rather than in the Conductor betWeen 
the anode 35 of the device and power Supply in 
situationsin which the Serious disadvantages in? 
herent in this connection are CounteraCted by 
other advantageS. - 
While I have shown and described a certain 

specific embodiment of my invention,I am fully 
aware that many modifications there0f are 
possible. My invention,therefore,is not to be 
restricted exceptinsofar asis necessitated by the 
appended ClaimS. 

I claim as my inVention: 
1. In combination an electric discharge device 

having a gaseous medium at a low preSSure,at 
1east a first main electrode,a firing electrode ad? 
jacent to said first electrode and a Second main 
electrode,Said firing electrode and first main 
electrode being.so Spaced and dimensioned that 
Said device is adapted to have an auxiliary dis? 
chargeinitiated betWeensaid firingelectrode and 
Said first electrode to produce a diSCharge be? 
tweensaid mainelectrodes;first and Second volt? 
age terminals for Supplying a potential to Said 
discharge device;a connection between Said first 
electrode and Said first terminal; CirCuit meanS 
including a load betWeen Said Second terminal 
and said Secondelectrode;a fixed impedance be 
tween Saidfiringelectrode and Saidfirstterminal; 
a first probe Connected to Said Second terminal,a 
Second probe Connected to Said firing electrode; 
Said probes being normally inSulated from each : 
Other but in OperatiOn haWing a COnduCtiWe path 
established therebetween; Said fixed impedance 
being So Selected that an auxiliary discharge is 
initiated between Said firing electrode over said 
first electrode only if said conductive path is 
eStablished. 

2. In combination an electric discharge de 
Vice having a gaSeous medium at a low pressure, 
at least a first main electrode,a firing electrode 
adjacent to Said first electrode and a second main 
electrode,Said firing electrode and first main 
electrode being SO Spaced and dimensioned that 
said device s adapted to have an auxiliary dis 
charge initiated between Said firing electrode and 
Said first electrode to produce a discharge be 
tween Said main electrodes; Said auxiliary dis 
Charge being initiated if a potential of the order 
Of50 VoltS R.M.S.isimpreSSed between Said firing 
electrode and Said first electrode and Said dis 
charge between Said main electrodes being ini 
tiated in the presence of an auxiliary discharge 
if a potential of the order of 100 voits R. M.S.is 
impreSSed between Said main electrodes; first 
and Second voltage terminals for Supplying a 
potential to Said discharge device; a connection 
betWeen Said first electrode and Said first ter 
minals; a Connection including a load between 
Said Second terminal and Said Second electrode; 
a fixed impedance between said firing electrode 
and Said first terminal and a variable impedance 
between Said firing electrode and said second 
terminal; Said fixed impedance being so selected 
that an auxiliary discharge is initiated between 
Said firing electrode over Said first electrode only 
if Said Variable impedance is leSS than a prede 
termined magnitude, 

3. Apparatus for Controlling the operation 0f 
a fuel burner including a Conduit for Supplying 
fuel to be burned and a meChanism operable 
When ClOSed to blocK. or when open,to permit 
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8 
the flow of fuel through Said conduit; Compris 
ing in combination an electric discharge device 
having a gaseous medium at a low preSSure,at 
1east a first main electrode,a firing electrode ad? 
jacent to Said first electrode and a Second main 
electrode,Said firing electrode and first main 
electrode being So spaced and dimensioned that 
said device is adapted to have an auxiiiary dis? 
charge initiated between Said firing electrode 
and said first electrode to produce a discharge 
between Said main electrodes; first and SeCOnd 
voltage terminals for Supplying a potential to 
said discharge device;a connection between Said 
first electrode and Said first terminal; CirCuit 
means including a mot0r betWeen Said SeCOnd 
terminal and Said Second electrode; Said motOr 
being adapted to maintain Said mechaniSm Open 
when Said current floWS; a fixed impedance be 
tween Said,firing electrode and Said first ter 
minal; a first probe Connected to Said Second 
terminal,a Second probe COnnected to Said firing 
electrode; Said probes being adapted to be dis 
posed in a flame produced by Said fuel when it 
is burned;said fixed impedance being So Selected 
that an auxiliary disCharge is initiated betWeen 
Said firingelectrode over Said first electrode only 
if Said Conductive path is established. 

4. Apparatus for COntrolling the Operation Of 
a fuel burner inCluding a COnduit for Supplying 
fuel to be burned and a meChanism Operable 
When ClOSed to blocK,Or When open,to permit 
the flow of fuel through Said Conduit; Compris 
ing in COmbinatiOn an electriC diSCharge device 
having a,gaSeous medium at a lOW preSSure,at 
ieast a first main electrode,a firing electrode 
adjaCent to Said first electr0de and a SeC0nd main 
electrode,Said firing eleCtrode and first main 
eleCtrode being So Spaced and dimensioned that 
Said device is adapted to have an auxiliary dis 
Charge initiated betWeen Said firing electrode and 
Said first eleCtrode t0 produCe a discharge be 
tween Said mainelectrodes;first and Second volt 
age terminals for Supplying a potential to Said 
diSCharge device;a Connection between Said first 
electrode ald s&id first erminal,Said Connection 
including a resistance low compared with the 
iOnization resistance of a flame of Said fuel when 
it is burned; circuit means including a motor 
between Said Second terminal and Said second 
electrode; Said motor being actuable by Current 
fiOW through Said Circuit and adapted to actuate 
Said meChaniSm;a fixed impedance between Said 
firing electrode and Said first terminal;Said fixed 
impedance having a resistance of the order of 
inagnitude of the ionization resistance of said 
fiame; a first probe connected to said second ter 
minal,a SeCond probe connected to Said firing 
electrode; Said probes being adapted to be dis 
p0Sed in the flame produced by Said fuel when 
it is burned; 8aid fixed impedance being so se 
lected that an auxiliary discharge is initiated 
between Said firing electrode oversaid first elec 
trode only if Said conductive path is established. 

5. Apparatus for controlling the operation of 
a fuel burner including a conduit for supplying 
fuel to be burned and a mechanism operable 
when closed to block,orwhen open,to permitthe 
fiOW of fuel through Said conduit;comprising in 
Combination an electric discharge device having 
a gaSeOus medium at a low pressure,at least a 
first main electrode,a firingelectrodeadjacent to 
Said first electrode and a Second main electrode, 
Said firingelectrode and first main electrode be 
ing SO Spaced and dimensioned that said device 
is adapted to have an auxiliary discharge ini 
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tiated betWeen Said firing electrode and Said firSt 
electrode to produce a discharge betWeen Said 
main electrodes; 8aid auxiliary discharge being 
initiated if a p0tential of the Order of 50 VoltS 
R. M. S. is impressed between Said firing elec 
trode and Said first electrode and said diSCharge 
betWeen Said main electrodes being initiated in 
the preSence Of an auxiliary diSChargeif a p0ten 
tial of the 0rder of 100 voltS R. M,S.isimpresSed 
between Said main electrodes; first and Sec0nd 
Voltage terminals for Supplying a p0tential t0 
said discharge device; a COnnection betWeen Said 
first electrode and Said first terminals;a COnnec 
tion inCluding a m0tOrreSpOnsive to the reSultant 
Current floW betWeen Said main electrodes 
adapted to maintain Said mechanism Open When 
Said current fiOWs,Said motor being connected 
betWeen said SeCOnd terminal and Said secOnd 
electrode;a fixed impedance between said firing 
electrode and Said first terminal and a Variable 
impedance between Said firing electrode and Said 
Second terminal; Said fixed impedance being SO 
Selected that an auxiliary discharge is initiated 
between Said firing electrode Over Said first elec 
trOde Only if Said Variable impedance is leSS than 
a predeterminedmagnitude. 

6. Apparatus for COntroling the Operation of 
a fuel burner inCluding a COnduit for Supplying 
fuel to be burned and a mechanism Operable 
when closed to block,0r when open,to permit the 
flow of fuel through Said Conduit; COmprising in 
combination an electric discharge device having 
a gaSeous medium at a low preSSure,at least a 
first main electrode,a firing electrode adjacent 
to said first electrode and a,SecOnd main elec 
trode,Said firing electrode and first main elec 
trode being SO Spaced and dimensioned that said 
deVice is adapted tO haVe an auxiliary discharge 
initiated between Said firing electrode and said 
first electrode to produce a discharge between 
said main electrodes;Said auxiliary discharge be 
ing initiated if a p0tential of the Order of 50 volts 
R. M. S,is impresSed betWeen Said firing elec 
trode and Said first electr0de and Said discharge 
between said main electrodes being initiated in 
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10 
the presence of anauxiliary discharge if a poten 
tial of the order of 100 voltS R. M.S.isimpressed 
between Said main electr0deS; first and Sec0nd 
Woltage terminals for Supplying a,potential tO 
Said discharge device; a COnnection betWeen Said 
first electrode and Said first terminalS; Said COn 
nection including a first reSistanCe iOW C0mpared 
with the ionization resistance of theflame of Said 
fuel when it is burned; a,COnnectiOn inCluding 
a motOractuable by Current flow through a C0n 
ductor thereof and adapted t0 actuate Said 
mechanism,Said motOr being COnnected betWeen 
Said Second terminal and Said SeCOnd electrode; 
a CapacitOr Connected in parallel With Said motOr, 
a fixed impedance having a resistance of the 
Order of magnitude Of the ionization resistance 
of a flame of Said fuel Whenit is burned betWeen 
Said firingelectr0de and Said first terminal and a 
pair of flame electrodes adapted to be disposedin 
a flame of said fuel when it is burned,Said fir 
ing electrodes being connected through said 
ionization path t0 Said SeCOnd terminal; Said 
fixed impedance being So Selected that an aux 
iliary discharge is initiated between Said firing 
electrode over Said first electrode Only if Said 
variable impedance is less than a predetermined magnitude. 
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