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This invention relates generally to space heat 
ers of internal combustion type and in particular 
to an ignition system and an improved means for 
initiating ignition or combustion of fuel in a fuel 
burner. - 

3 Claims. (CI. 158-28) 

The ignition system of this invention is adapted 
to be used in any liquid fuel burner and is par 
ticularly applicable in initiating the combustion 
of fuel in a portable heater capable of operating 
efficiently under temperatures as low as minus 
sixty-five degrees Fahrenheit (-650°. F.) with 
an available electrical supply limited to a storage 

2: 
having a fuelline and a source of combustion air, 
in which an arc discharge between a pair of elec 
trodes is shielded from the cooling effects of the 
combustion air, and the heat developed by the arc 
is concentrated or localized in a zone between the 
electrodes. A part of the normal fuel supply to 
the burner is fed into the Zone of localized heat 
and ignited, with this ignited fuel part then being 
directed into the remaining portions of the fuel 
supply to ignite the same, whereby to function 
as a pilot flame relative to such remaining fuel 
portions. 

battery having a rating of from twenty-four to 
twenty-eight volts. Under these operating con 
ditions, and with the fuel as well as the combus 
tion air chilled to minus sixty-five degrees Fahr 
enheit (-65° F.), considerable difficulties in ini 
tiating and then maintaining heater operation 
are encountered in that both the temperature 
of the air and the fuel counteract the effective 
heat developed by the ignition system for ignit 
ing purposes. Stated otherwise, with a given 
ignition heat derived from a source of low elec 
trical output, it is necessary that the air and fuel 
as well as the heat of ignition, be relatively con 
trolled to provide for the conservation of the 
ignition heat against dissipation by the cooling 

lij . 
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Fig. 2 is 

effects of the fuel and air, and for the available 
ignition heat being sufficiently great to initiate a 
rapid ignition of the fuel. 
It is an object of this invention, therefore, to 

provide an improved system and means for initi 
ating and maintaining combustion in a liquid fuel 
burner. - 

... Another object of this invention is to provide 
an ignition System for a fuel burner capable of 
igniting fuel, Such as aviation gasoline or jet oil, 
under temperature conditions in the neighbor 
hood of minus sixty-five degrees Fahrenheit 
(-65F.). 
A further object of this invention is to provide 

an ignition system for a fuel burner which is 
adapted to initially ignite only a portion of the 

30 

Further objects, features and advantages of this 
invention will become apparent from the follow 
ing description when taken in connection with 
the accompanying drawings, in which: 

Fig. 1 is a longitudinal sectional view of a space 
heater of internal combustion type embodying 
the ignition system of this invention, with parts 
gf the heater being broken away and other parts 
being in elevation to more clearly show its con 
struction; 

a plan view of the heater shown in 
Fig.1 with certain parts removed for the purpose 
of clarity; . . . . . . . . . . . 

Fig. 3 is an enlarged longitudinal sectional view - 
of the burner unit, which is shown generally in 
Fig. 1; . . 

Figs. 4 and 5 are sectional detail views of the 
burner unit of the heater, as seen on the lines 
4-4 and 5-5, respectively, in Fig. 3; and 

Fig. 6 is a diagrammatic showing of an elec 
trical circuit for the ignition system of this in 
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normal fuel supply to the burner, and then utilize 
such ignited portion as a pilot flame to ignite the 
remainder of the fuel supply. 
Yet another object of this invention is to pro 

vide an ignition system for a fuel burner having 
an ignition heat of a predetermined value, in 
which that part of a normal fuel supply to the 
burner which can be heated and ignited by such 
ignition heat, is initially directed into the ignition 
Zone of the burner. 
A feature of this invention is found in the pro 
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vention. 
With reference to the drawings, the ignition or 

combustion system of this invention is illustrated 
in Figs. 1 and 2 in assembly relation with a Space 
heater, having a motor compartment 20 and a 
heat exchange unit 2 f extended horizontally from 
one. side 22 of the motor compartment. A base 
or stand for the heater is indicated at 25. 
"Suitably arranged within the motor compart 

ment is an ignition unit or coil 23, a motor 26, 
and a combustion air blower 27 which is operated 
from the motor 26. The blower 27 has an inlet 
(not shown) open to the atmosphere, and an out 
let (not shown) open to the motor compartment 
20. On operation of the blower 27, therefore, air 
is supplied to the compartment 20 under pressure 
so that the motor compartment constitutes an air 
pressure chamber for a purpose to appear later. 
A cam and breaker assembly (not shown), which 
forms part of the heater ignition system, is car 
ried within a housing 28 and is operated by the vision of an ignition system for a fuel burner 55 blower motor 26. 
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The burner fuel system includes a fuel-meter 
ing unit 29, arranged near the top of the motor 
compartment 20, and a pump 32 positioned below 
the fuel-metering unit. The pump inlet 33 is 
arranged in an upright position. Within the coin 
partment 20, and is connected by a Suitable cou 
pling 34 with the outlet 36 of the fuel-metering 
unit. The outlet of the pump 32 (not shown) 
is connected with a fuel line 37 which extends . 
within the burner, designated generally at 39. 
Fuel from a suitable source, located outside of 
the compartment 20, is supplied to the fuel 
metering unit 29 through a fuel Supply line 4. 
The burner 39 is carried in the side wall 22 of 

the motor compartment 20, and extends out 
wardly therefrom into a combustion chamber 43 
formed within the heat-exchange unit 2. The 
heat-exchange unit 2 is of a generally cylindrical 
shape, and the burner 39 is arranged centrally 
thereof. Spaced about the peripheral Wall or 

10 

20 
casing 44 of the combustion chamber 43, and be 
tween such wall and the outer shell 46 of the heat 
exchange unit, is a series of heat-radiating fins' 
47, the rearward ends 49 of which are spaced 
from the motor compartment side wall 22 so as : 
to form an annular air manifold 51 between the 
rear end of the combustion chamber wall 44 and 
the shell 46. The air manifold 5 is common to 
all of the air passages formed between adjacent 
fins 47. A circulating air blower 52 is carried 

2 5 

4 
ward end 78 of the inner tube 3, which is held 
in abutting engagement against the member TT 
by a lock screw 79 threadably mounted at the rear 
end of the outer tube 72 for frictional engage 
ment with the inner tube 73. 
Mounted within the rear end 8 of the-burner 

side wall 7 is a metal sleeve insert 82 which 
is provided at its rear end with an end wall 83 
of a ceramic naterial formed With air openings 
84 and an electrode opening 86. Arranged with 
in the sleeve or insert 82, in an outwardly spaced 
relation with the end wall 83, is an end wall 87, 
also composed of a ceramic material, and formed 
With a circular row of air passages 88. The for 
Ward Side of the end Wall 8 is formed with a 
rearwardly extended tapered cavity 90 which ter 
minates in an axial bore 89, with the air passages 
88: being arranged about the bore 89 and termi 
nating in the tapered Surface or cavity 90. A 
spider or bracket 9 of an open construction is 
integrally constructed with three legs 92 having 
a common base or body member 93. The free 
ends of the legs 92 are secured as by screws. 94 
to the inside of the metal insert 82 at a position 
forwardly of the ceramic end wall 87 and con 
Stitute a stop for Such end wall. 
The rear end 8 of the burner 39 is positioned 

Within an opening formed in the side wall 22 of 

30 
on the top side of the shell 46 at a position to 
provide for the blower outlet 53 being in open 
fluid communication with the air manifold 5f. 
The inlet 54 of the air circulating blower 52 is 
open to the atmosphere. 
The fins 4 terminate at the forward end Wall 

56 of the combustion chamber 43 and the shell 
46 extends beyond such forward end wall 56 
to a forward end wall 57 of the heat-exchange 
unit 2. An air pressure equalizing chamber 58 
is thus formed by the forward end walls 56 and 
5T of the combustion chamber and the heat 
exchange unit, respectively, and the shell 46. The 
equalizing chamber 58 has a plurality of outlets 
59, open to the atmosphere, and provided in the 
end wall 57 of the heat-exchange unit. 
Spaced outwardly from the side Wall 22 of the 

motor compartment 20 and at a position between 
the combustion chamber wall 44 and the burner 
39 is an upright annular flat ring 6 which is 
formed. With a Series of exhaust openings 62 
So that an annular exhaust manifold 63, con 
centrically arranged relative to the air manifold 
5, is defined by the ring 6, side wall 22 and 
the inner ends of the combustion chamber Wall : 
44 and the burner 39. The exhaust gases from 
the burner 39 pass outwardly therefrom, as indi 
cated by the arrows 64 in Fig. 1, centrally of the 
combustion chamber 43, and upon striking the 
combustion chamber end wall 56 are deflected 
and turned to flow in a reversed direction, as in 
dicated by the arrows. 66, for flow through the 
exhaust ports 62, into the exhaust manifold 63 
and OutWardly from the exhaust manifold 
through a pair of oppositely arranged exhaust 
Outlets 67. 
The burner 39 (Figs. 3, 4 and 5) is formed with 

a hollow tubular side Wall T comprised of a pair 
of metal tubes 2 and 73 which are maintained 
in a Spaced-concentric relation by spacer mem 
bers 74 so as to form an air passage 76 there 
between. The forward end of the Outer tube 72 
carries an annular insert 7 composed of a 
Ceramic material. This insert constitutes a stop 
adapted for abutting engagement with the for 

..) 

the notor compartment 20 such that the rear 
end of the air passage.76 and the end wall 83 are 
located within the motor compartment or air 
pressure chamber 20. Air under pressure from 
the Con partment 20 is thus permitted to flow 
through the openings 86 in the inner end wall 83, 
into an air equalizing chamber 98 formed within 
the metal sleeve 82 between the end Walls 83 and 
8T, and from the equalizing chamber 98 through 
the air passages 88 in the end wall 87 for pas 
Sage OutWardly from the burner front end 99. 

Extended through the electrode opening 86 and 
the bore 89, formed in the end walls-83 and 87, 
respectively, is an electrode 0 , the rear end O2 

i 5 
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of which projectS within the motor compartment 
20 for direct connection with the ignition coil 
23. The front end 03 of the electrode of pro 
jects forwardly from the ceramic partition or end 
Wall 8 and terminates in a tapered portion 04 
which is located within the spider or bracket 9. 
A ground electrode 06, extended axially of the 

burner 39, has its rear end 07 extended through 
the base 93 of the spider member 9 for thread 
able connection with the base member 93 at 08. 
Mounted on the projected rear end 07 of the 
ground electrode 06 is a ceramic member 09 
of a generally cylindrical shape having a cavity 

formed in its rear end, and arranged rela 
tive to the electrode 06, such that the rear end 
Of of Such electrode terminates within the bot 
ton wall if 2 of the cavity i? . The cavity side 
Wall 3 is of a relatively narrow thickness, to 
reduce the maSS thereof, and with this side wall 
terminating in a rearwardly and inwardly in 
clined or tapered surface f 4. Mounted on the 
ground electrode 06 at a position forwardly of 
the Spider base member 93 is a deflector member 
6 of a generally pear shape having its small 

or rear end fill adjacent to the base member 93 
While its large or front end i? 8 terminates ad 
jacent to the inner metal tube 73 of the burner 
side Wall i? so as to form with the tube 73 an 
annular passage 9. The electrode 06 is con 
nected to ground through the spider 9, tube 
13, sleeve 82, Spacers 74, tube 12 and the compart 
ment Side Wall 22. 
As shown in Fig. 3, the adjacent ends O4 and 
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07 of the electrodes 0 and 06, respectively, 
are relatively. Spaced both axially and trans 
versely of the burner. 39, with the transverse 
Spacing being accomplished by a bend in the 
electrode 0, as indicated at 2. It is thus 
Seen that the apex of the tapered end portion 
04 of the electrode of is positioned above 

the top portion 22 of the cavity side wall 3 
and rearwardly of the ceramic 09. Further, 
it: will be noted that the legs 92 of the spider 
9 are inclined forwardly... and inwardly from 
thieir ends Secured at 94. 
The electrodes 0 and 6 are in alignment 

longitudinally of the burner 39. Also, from a 
consideration of Fig. 5, it is seen that the spider 
leg, indicated as 92d, is vertically disposed above 
the adjacent ends of the electrodes Oi and 106, 
and in turn above the cavity, side wall portion 
22. The fuel line 3 for the burner 39 is ex 

tended through the ceramic end walls 83 and 
87 at a position spaced vertically above the elec 
trode 0 and has its discharge end 26 termi 
nating in the tapered surface 90. The electrodes 
f 0 and f O6, the fuel line 37 and spider arm 92d. 
are thus arranged in a substantially common 
vertical plane. 
: In the operation of the burner the electrode 
Of, which is the hot electrode, is supplied from 

the coil unit 23 with a high potential heavy 
current having a capacity in the neighborhood 
of from fifty to one hundred milliampS. So as to 
effect a high heat arc discharge, indicated at 
28 in Fig. 3, between the electrodes 0 and 06. 
By virtue of the arrangement of the ceramic 
member 09 relative to the adjacent ends of the 
electrodes 0 and 06, the arc. 28 is directed 
to follow a path from the apex of the tapered 
portion 04 on the electrode 0, downwardly 
under and against the cavity side wall portion 
22 to the electrode 6. As a result of this 

travel of the arc discharge 28 the heat developed 
thereby is localized or concentrated within the 
cavity and in the cavity side Wall portion 
22, which, as was previously mentioned, is of 

a relatively low mass. 
Air under pressure from the motor compart 

ment 20 is admitted through the openings 84, 
in the end wall 83, into the equalizing chamber 
98 and then through the air passages 88 in the 
end wall 87 for discharge about the electrode 
end, O3. Mounted on the electrode end C3 is 
a ceramic member 31, of a pear shape similar 
to the deflector member 16, having the large 
end 32 thereof arranged adjacent to and rear 
wardly of the tapered portion O4 of the elec 
trode fo. The air discharged from the passages 
88 is deflected outwardly by the deflector mem 
ber 3, and the tapered surface 4 on the ce 
ramic member 09 So as to provide for a Sub 
stantially non-turbulent air zone about the ad 
jacent ends of the electrodes C. and 06. 
As a result of this introduction of air through 

the passages 88, and the cooperative action of 
the air deflectors or shields 3 and 4, the arc 
discharge 28 is shielded or protected against 
being cooled by the flow of the incoming com 
bustion air. It is seen, therefore, that the heat 
developed by the arc. 28 is both localized within 
the cavity if f and conserved against being dis 
sipated by the cooling effects of the combustion 
air, all for the purpose of obtaining and then 
utilizing the full effective heat developed by the 
arc for fuel igniting purposes. 
The fuel entering the burner at 26 from the 

fuel line 37 impinges against the spider leg 92a. 

6 
and a part thereof is defected downwardly on 
to the cavity side wall portion 22. Due to the 
Ceramic composition of the member 09 and the 
heating of the cavity side wall portion 22 by 
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the arc discharge 28, some of the fuel falling 
on the cavity side wall portion 22 is heated and 
vaporized, while other parts thereof travel 
through the side wall portion 22 by capillary 
action, into the cavity . Still other parts of 
the fuel on the cavity side wall portion 22 may 
travel directly over the lip of such side wall por 
tion, indicated at 35, for direct contact with 
the arc discharge 28 travelling about Such lip. 

It is contemplated that the fuel, deflected onto 
the member f09, have a mass, or be of an amount, 
Such that it is readily capable of being heated 
and ignited by the available ignition heat of the 
arc discharge, for a temperature of the air and 
fuel in the neighborhood of minus sixty-five de 
grees Fahrenheit (-65 F). 
That part of the fuel ignited within the cav 

ity by the arc 28 is violently expelled from 
the cavity and projected against the large end 
32 of the deflection member 3 . This action 

is aided by the area of reduced air pressure cre 
ated between the forward or large end 32 of 
the member 3 f by the action of the incoming 
air from the passages 88 Sweeping over the Small 
end of the member 3. This ignited fuel, or 
jet of flame from the cavity it ignites any fuel 
on the member 3 and is then swept or picked 
up by the air passing around the member 3 
and carried into the remaining parts of the fuel 
discharged from the fuel line 37 to ignite such 
remaining parts. Stated otherwise, that part 
Of the fuel initially ignited and projected against 
the deflector member 3 f is reversed in direc 
tion and swept toward the deflector if 6 so as 
to function as a pilot flame for the remaining 
parts of the fuel supplied from the fuel line 37. 
The resultant ignited air and fuel mixture then 
travels about the deflecting member f6, for 
paSSage. OutWardly from the burner through its 
end: 99. 
As this resultant. air and fuel mixture travels 

through the burner supplementary or secondary 
air for combustion is progressively internixed 
therewith by the provision of a series of open 
ings 75 formed in the inner metal tube T3. 
Since the air from the passage 76 is under pres 
Sure, the air discharged through the openings 
T5 travels radially of the burner 39, and on 
mixing with the burning mixture forms radial 
jets of flame that project in Wardly toward the 
axial center of the burner. 
The electrical system for the burner, as shown 

in Fig. 6, includes a battery 8, a main line 
switch 82, a time-delay switch 83, a cut-off 
switch 84 and a temperature control or rheo 
stat switch 86. The switches 83, 84 and 86 
are mechanically connected for concurrent op 
eration by a linkage System, indicated at 87, 
With the time-delay switch 83 being closed 
through a trip mechanism (not shown) actuated 
by the arm 204 of the switch 86. The electrical 
System also includes a switch 88 providing for 
either a "stand-by' or a “run' operation of 
the heater. 
On starting of heater operation, the switch f 88 

is actuated to its stand-by position indicated in 
dotted lines at A, the arm 204 of the temperature 
control switch 86 is moved to a position on the 
rheostat resistance 206 and the main line switch 
182 is then closed. A thermostatic switch 9, 
Connected in parallel with the time-delay switch 
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83, is positioned so as to be responsive in Opera 
tion to the heat radiated from the heat-exchange 
unit 2 and is normally open When cold. A Sec 
ond thermostatic switch 90 is connected in Series 
with the ignition coil 23 at a position between the 
coil and a terminal 94 to be hereinafter ex 
plained. The switch 98 is responsive in opera 
tion to the heat of the exchange unit 2 and is 
normally closed when cold. Thus on starting, 
the circuit for the electrodes 104 and 06, from 
the battery 8, comprises the conductor 92, the 
time-delay switch f33, the cut-off Switch 84, and 
the conductor 33 which is connected to the ter 
minal 94 which in turn is connected with the 
winding 96 of the ignition coil 23 through the 
thermostatic SWitch 99. The coil Winding 96 
is connected through conductor 9 with the 
electrode 0; the electrode 06 being connected 
to the ground, in a manner previously explained, 
so as to complete the electrode circuit. 
The pump 32 is of a solenoid-actuated type and 

has a winding 98 connected with the terminal 
94 through conductor 99. A breaker assembly, 

indicated generally at 291, and carried within 
the housing 28, shown in Figs. 1. and 2, is inter 
posed between the windings 96 and 98, and the 
ground. As hereinabove referred to, the breaker 
assembly 20 is operated by the motor 26 for the 
combustion air blower 27. - 
The circuit for the combustion air motor 26 is 

similar to that of the ignition coil 23 and pump 
32 from the battery to the terminal 94. From 
the terminal 94 the combustion air motor cir 
cuit includes the switch arm 204 of the heat con 
trol switch 86, the rheostat resistance 206, con 
ductor 207, a shunt resistance 208, arm. 209 and 
conductor 2 of the switch 88, and conductor 
212 which is connected to one side of the motor 
26, with this circuit being completed through the 
motor ground 213. 
The circuit for the circulating air motor 52 is 

similar to that of the combustion air motor 26 
from the battery 8 through the conductor 207. 
The motor 52 has one side connected to the con 
ductor 207, through conductor 20, while its oth 
er side is connected to ground through conductor 
215, arm 24 of the switch 88, conductor 22, 
motor 26 and the ground 23. Thus for a stand 
by position of the Switch 88 the motors 26 and 
52 are connected in series, and the shunt re 
sistance 298 is connected in parallel with the mo 
tor. 52. 
As a result the combustion air motor 26 is op 

erated at a nearly normal speed, as determined 
by the position of the rheostat arm 284, and the 
circulating air motor 52 operates at a greatly re 
duced speed, relative to a normal speed therefor, 
on less than a normal current input to the motor 
26. This relative operation of the motor 52 at a 
reduced speed, and of the notor 26 at approxi 
mately a normal speed for a current input nor 
mally required for the motor 26 alone, is highly 
desirable for a stand-by operation of the heater 
in order to conserve the battery 8 f. After a 
normal operation of the heater has been attained, 
the circuitS for the pump. 32, air circulating no 
tor 32, and combustion air motor 26 are closed 
by the thermostat switch 9 so that any later 
opening of the time-delay switch 83 is rendered 
ineffective in these circuits. With normal op 
eration of the heater, or on the establishment of 
combustion, the circuit of the coil 23 is opened 
by the thermostatic switch 90. If, for any rea 
son, heater operation fails to take place within 
the time limit predetermined by the time-delay 
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8 
switch 83, the complete circuit is opened by the 
time-delay switch whereby current is shut off to 
the coil 23, pump 32, and motors 26 and 52... 
On a movement of the Switch 88 to its run 

position, indicated in dotted lines at B in Fig. 6, 
the circuit of the circulating air motor 52 from 
the conductor 25 includes the arm 22 , of the 
switch 88, and the conductor 222 which is con 
nected to the ground 2 3. For this run position 
of Switch 88, the shunt resistance 208 is cut out 
and the circuit of the combustion motor 26 from 
the conductor 207 includes the conductors' 20 
and 224, the arm. 226 and conductor 2 of the 
switch 88, conductor 22 and the ground 23. 

It is seen, therefore, that for a run operation 
of the heater, the motors 25 and 52 are connected 
in parallel and operate at normal speeds as de 
termined by the position of the rheostat arm 204 
relative to the resistance 206, and with this op 
eration taking place with an increased current 
consumption for the motors 26 and 52, relative 
to the notor current required for stand-by op 
eration. ... . . . 

By virtue of this System it will be noted that the 
Supply of combustion air to the burner 39 is in 
creased concurrently with a decrease in the re 
Sistance 26, as determined by the rheostat arm 
24, to in turn provide for an increase in the heat 
Output of the heater. This increased heat out 
put is accomplished by virtue of the metering 
unit 29 being operable in response to the air 
pressure Within the motor compartment 20 to 
Wary the supply of fuel to the fuel line 37. 
From a consideration of the above description, 

it is seen that the invention provides an improved 
Systern and method for igniting fuel in a burner, 
Which is positive and efficient in operation to ac 
complish Such ignition for varying types of fuel, 
and With Such fuel, as well as the combustion air 
being Supplied thereto, being capable of ignition 
at temperatures in the neighborhood of minus 
sixty-five degrees Fahrenheit (-65° F.). Al 
though the invention has been described relative 
to Operation from a battery, which can be of 6, 
12, 24 or 32 volt capacity, it is to be understood 
that it can be used with either A. C. or D. C. at 
any Voltage above 6 volts and including 120 volts. 
Also, where ample electrical energy is available 
the normal supply of fuel to the burner can be 
directed at One time into the burner ignition zone. 
Although the invention has been described with 

respect to a preferred embodiment thereof, it is 
to be understood that it is not to be so limited 
Since changes can be made therein which are 
Within the full intended scope of this invention, 
as defined by the appended claims. 
We clain: 
1. In a liquid fuel burner the combination with 

means forming an elongated combustion cham 
ber, means for Supplying liquid fuel under pres 
Sure to Said combustion chamber, and means for 
Supplying combustion air under pressure to said 
combustion chamber, independently of said fuel 
Supply, for forward flow longitudinally there 
through, of an ignition system including front 
and rear elongated electrodes arranged in adja 
cent end to end relation longitudinally within 
Said combustion chamber, means providing for 
an arc discharge between the adjacent ends of 
Said electrodes, said adjacent ends of the elec 
trodes being longitudinally and laterally spaced 
from each other, a ceramic member surround 
ing the front one of said electrodes having a 
cavity therein, said front electrode having the 
arc end thereof terminating in the bottom wall 
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of said cavity so that the arc discharge is directed 
to travel within said cavity and along a portion 
of the cavity side wall prior to its passage to the 
arc end of the rear electrode, means for direct 
ing only a part of the liquid fuel from said fuel 
supply means to said ceramic member and the 
cavity therein for ignition by the arc discharge, 
and means on the arc end of said rear electrode 
for deflecting the flow of combustion air against 
direct entrance into said cavity So that the com 
bustion air about said cavity is in a quiescent 
state, with said portion of the fuel, on ignition 
thereof, being dispersed away from said cavity 
into said flow of combustion air to initiate igni 
tion of the other portions of fuel Supplied to 
said combustion chamber. 

2. In a liquid fuel burner the combination with 
means forming an elongated combustion cham 
ber, means for supplying liquid fuel under pres 
sure to said combustion chamber, and means for 
supplying combustion air under pressure, inde 
pendently of said fuel supply, for flow longitudi 
nally through said combustion chamber, of an 
ignition system comprising a pair of electrodes 
extended in adjacent end to end relation lon 
gitudinally within said combustion chamber, 
means providing for an arc discharge between 
the adjacent ends of said electrodes, deflectors, 
one mounted on the adjacent end of each of said 
electrodes for shielding said arc against the for 
ward flow of combustion air so as to reduce any 
cooling effect on said arc by said combustion 
air, one of said deflectors having a cavity therein 
with the arc end of the carrying electrode termi 
nating in the bottom wall of the said cavity So 
that the arc discharge is directed to travel with 
in said cavity, means for directing a portion of 
the liquid fuel from said fuel supply means to 
said arc in an amount commensurate with the 
heating capacity of the arc Such that said por 
tion of the fuel is incapable of cooling the arc 
to a temperature which would be insufficient to 
ignite said portion of the liquid fuel directed 
thereto, with Said portion of the fuel, on ignition 
thereof, being dispersed into the flow of combus 
tion air about said shielding means to initiate 
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ignition of remaining portions of the liquid fuel 
Supplied to said combustion chamber. 

10 
3. In a liquid fuel burner the combination with 

means forming an elongated combustion chan 
ber, means for supplying combustion air under 
pressure for flow through said combustion cham 
ber from the rear end thereof, and means for 
supplying liquid fuel under pressure to said com 
bustion chamber, independently of said air Sup 
ply, of an ignition system comprising a front 
elongated electrode and a rear elongated elec 
trode arranged in adjacent end to end relation 
longitudinally of said combustion chamber, means 
providing for an arc discharge between the adja 
cent ends of said electrodes, said adjacent ends 
of the electrodes being longitudinally and later 
ally spaced from each other, a ceramic member 
mounted on the rear end of the front electrode 
having a cavity in the rear face thereof, with the 
rear end of said front electrode terminating in 
the bottom wall of said cavity so that the arc 
discharge is directed to travel within said cavity 
and along a portion of the side wall thereof to 
the front end of said rear electrode, a second 
ceramic member mounted on the rear end of said 
front electrode at a position to shield said arc 
from the direct flow of combustion air thereon, 
and means for directing only a portion of the 
liquid fuel from Said fuel supply means to said 
side wall portion of the cavity for ignition, with 
said portion of the fuel, on ignition thereof, being 
thrown rearwardly against said second ceramic 
member for dispersion into the forward flow of 
combustion air to initiate ignition of the remain 
ing portions of fuel Supplied to said combustion 
chamber. 

HARRY B. HOLTHOUSE, SR, 
HARRY B. HOLTHOUSE, JR. 
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