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George i). Frank, York, Pa., assignor to York Oil 
Burner Co., Inc., 
Delaware 

York, Pa., a corporation of 

Application March 20, 1942, Serial No. 435,554 
9 Cairas. (C. 58-28) 

This invention relates to signition apparatus 
for liquid, gaseous, or powdered fuel pressure 
burners, and more particularly to a gas-electric 
torch-type igniter especially suitable for hori 
2Ontal rotary oil journers. Aithough the embodi 
ment of the invention described herein is illus 
trated in connection With a particular form of oil 
burner, it is to be understood that the ignition 
apparatus is readily adaptable to cooperate with 
any form of pressure burner in any type of fur 
nace Construction. 
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It is an object of this invention to provide an 
igniter which is designed to direct a hot ignition 
flame against an atomized oil. and air, or other 
combustible, mixture as the mixture is projected 
from burner apparatus into the combustion 
chamber of a furnace. . . 

it is the further object of this invention to 
provide a torch-type igniter which is complete 
ly closed to the outside atmosphere, thereby pre 
venting all possibility of a flare or puff-back 
through the igniter from the furnace combus 
tion chamber to the outside of the furnace. 
Another object of this invention is to provide 

an economical igniter of the gas-electric type 
for intermittent operation on manufactured, 
natural, bottled or any other gas supply, and 
Which requires no continuously burning pilot 
light. . . . . 

It is a further object-of-this invention to pro 
vide a torch-type igniter apparatus which will 
be continually purged by a current of fresh 
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of the embodiment of the invention illustrated 
in the accompanying drawing, in which: 

Figure is a top plan View, partly in horizon 
tail cross-section, showing one method of install 
ing an ignition apparatus embodying the pres 
ent invention, the ignition apparatus being illus 
trated as installed in the front wall of a furnace 
and adjacent:a horizontal type rotary oil burner; 

Figure2 is a Vertical Section View of the igniter 
apparatus of Figure i: 

Figure 3 is a CrOSS-Sectional View taken on line 
3-3 of Figure 2; - 

Figures 4 and 5 are end and perspective views 
respectively . Of the air and gas nozzle structure 
of Figures 2 and 3. Eigure 4 is also a View taken 
On line. 4-4 of Figure 2. - - 

Referring to Figure 1 of the drawing, a hori 
Zontal rotary oil burner is indicated generally 
by itine numeral: ). The burner is usually pivot 
ally, mounted on the front wall of a furnace 
in a conventional manner by hinge 2 and clamp 
i3. ithe burner if G is provided with a rotary oil 
cup.f4 and a centrifugal fan 5 for projecting 
a combustible mixture of atomized oil and air 
into the entrance 6 of a furnace combustion 
chamber. The ignition apparatus is mounted 
partly Within a paSSage 1 through or in the fur 
nace Wall i , and a lining 8 may be provided 
for the Walls of passage fil. The ignition appa 
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air during the operation of the main burner. to 
prevent fouling and/or overheating of the igniter 
parts by the combustion gases prevailing in the 
furnace chamber. 

It is a further object of the invention to provide 
an igniter construction which may be easily dis 
aSSembled for inspection and adjustment, and 
which has a minimum number of parts and is 
economical to manufacture and install. 

Still another object is to provide a gas-electric 
type of igniter Which is of Such construction as 
to be particularly efficient-in igniting the igniter 
charge. 
A still further object is to provide a gas-electric 

type of igniter with novel and efficient means for 
mixing air and gas to be ignited. 
Another object is to provide a gas-electric type 

of igniter of such construction that the igniter 
electrode points are both cooled and Shielded 
from the igniter flame by a jet of air. 
Other objects and advantages of this invention 

will be apparent from the following description 
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ratuS Comprises a housing: i3:having a renovable 
coSure Oriend plate 20 outside of the furnace 
wall and adjacent the oil burner 9 and may 
include a tubular portion 2 extending into the 
passage it. The housing: 9 is conveniently sup 
ported by a bracket 22. Secured to an angle plate 
23 on the front wall of the furnace. 
The ignition housing 9, shown in -section in 

Figures. 2. and 3, is provided with a tubular or 
nozzle-like portion 2 to be directed toward the 
entrance to the combustion chamber of the fur nace. An appropriate relationship of ignition 
apparatus and burner is illustrated in Figure 1. 
The tubular portion 2 may extend into or to 
he combustion chamber, or it may terminate 
Short of the combustion chamber entrance at any 
point in passage ... Obviously, the nozzle por 
tion-2?, as well as the passage; if, may be of any 
desired cross-section, a circular cross-section be 
ing preferred. A somewhat enlarged, chamber 
2d is provided at the opposite or outer end of 
the housing 9, and is closed by the removable 
end plate 20 which is secured to.thehousing:9 by 
Screws 25 or the like. . . ". . . . 
Gasis Supplied by a pipe 26 to a gas nozzle or 

tube 27 within the chamber 24. The source of 

  



2 
this gas may be any available supply of manu 
factured, bottled, or natural gas and may be con 
nected to the pipe 26 by conventional conduits 
and valves. The gas nozzle 27 is supported by 
the closure plate 2), the inlet end of the nozzle 
2 having threaded engagement with the plate 
20 as shown in Figures 2 and 3. The gas pipe 
26 also has threaded engagement with the closure 
plate 20. A communicating passage between the 
pipe 26 and the gas nozzle 27 is provided by the 
bores 28 and 29 which are formed in the plate 
2). The tip or discharge end 30 of the gas noz 
zle 2 is modified or partially flattened as shown 
in the drawing and for a purpose to be described. 
A nozzle or tube 3 is supplied with air by a 

pipe 32 Which nay be connected to any Suitable 
source of air under pressure, but preferably is 
connected to the main burner fan casing 33 for 
supplying air under pressure above atmospheric 
preSSure. The pipe 32 may be connected in any 
Suitable and convenient manner to the fan cas 
ing 33, so that during the entire operation of the 
fan 5 the pipe 32 will supply the nozzle 3 with 
air. Lindel pressure. The Outlet end of pipe 32 
has threaded engagement with the closure plate 
28, and also has close interfitting connection 
with the inner end of the air nozzle 3. Thus 
the air nozzle 3 is supported by air pipe 32, and 
is maintained in operative position by reason of 
the threaded engagement of the pipe 32 with the 
closure plate 28. This nozzle 3 extends along the 
interior of the gas nozzle 27 and is also Spaced 
from the inner walls of the gas nozzle 2. The tip 
34 of the air nozzle 3 extends outwardly of and 
beyond the gas nozzle tip 39 and is modified or 
partially flattened similarly to the tip 30, but at 
a right angle thereto as will be Seen from the 
drawing. 
The end or closure plate 29 also carries the 

high tension insulating bushings 36, 37 which are 
held in place by nuts 38, 39. The bushings 36, 
37 support spark gap electrodes 49, 4 adjacent 
the nozzle tips 30 and 34. The two bushings 36 
and 37 are mounted at opposite sides of the bore 
29 and have their electrodes 48, 4 extending to 
ward each other. The tips or points of the elec 
trodes A, A are positioned in the path of air 
discharged by the air nozzle S and closely ad 
jacent the air nozzle tip 34. The electrode tips 
or points preferably are spaced apart a distance 
on the order of three sixteenths of an inch and 
supplied with current to provide a 10,000 volt arc 
between the points. The electrodes 40, 4 are 
intended to be connected through terminals 42, 
43 to a transformer or other suitable Source of 
high potential electricity. 
The end closure plate 20, the nozzles 2, 3, 

and the electrodes 40, 4 with their supports form 
a unit which is removable from the igniter hous 
ing 9 for inspection, adjustment or cleaning. 
This unit may be removed from the housing 9 
by removing the screws 25 which secure the plate 
20 to the housing 9. 

Operation. 
When it is desired to operate the main burner 

i), the burner motor is started either manually 
or thermostatically by conventional controls. 
Operation of the main burner fan 5 Supplies air 
to the combustion chamber and also conven 
iently supplies air through the pipe 32 to the air 
nozzle 3. The igniter is also manually or auto 
matically started by admitting gas through the 
pipe 26 to the gas nozzle 27 and Supplying electric 
current to produce a spark or arc between the 
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2,332,210 
points or outer ends of the electrodes 40 and 4f. 
The gas issuing from the nozzle 27 is ignited by 
the electric spark or arc, and the flame is carried 
or blown to the combustion chamber end of the 
passage by means of the air jet issuing from 
the air nozzle 3. The igniter produces a hot 
blow-torch flame at the combustion end of the 
passage . The main oil supply is then turned 
On and the combustible mixture of oil and air, 
or the like, projected by the burner into the com 
bustion chamber is at once ignited by the hot in 
tense flame supplied by the igniter. The supply 
of gas and electricity to the igniter may then be 
discontinued and the igniter thereby extin 
guished. However, a current of air under pres 
Sure is continuously supplied to and passes 
through the igniter housing during operation 
of the main burner. 
The igniter provides a relatively long and 

strong electric Spark which is adapted to ignite 
Various types of gases ranging, for example, from 
bottled gas having a B. t. u. content of 2,500 units 
per cubic foot to a lower grade of manufactured 
gas having only 350 B. t. u, per cubic foot. The 
igniter requires no adjustment to adapt it to 
these various gases, although the gas flow to the 
igniter may be regulated by a throttling valve 
in the main supply pipe and in accordance With 
the particular type of gas being used. The elec 
tric arc is formed directly in front of the air noz 
zle tip 34 and directly across the air jet. The 
arc aSSunes a looped shape, and the moving air 
between the electrode tips tends to make the arc 
flutter. Thus a relatively wide band of igniter 
action is provided for the electric arc. 
Due to the shape of the air nozzle tip 34, the 

air jet issuing therefrom Spreads out in a fan 
shape and in a direction length Wise of the elec 
trode tips or points. As the electrode points pro 
ject into this fan shaped air stream, they are kept 
cool by the flowing air. The air current also 
tends to keep the ignition flame stable and a Way 
from the electrode points. In this Way, the air 
flow not only exerts a cooling effect on the elec 
trode points but also shields them from the burn 
er flame. The action of the air stream. On the 
electrode tips or pointS is an important feature, 
Since sulphur, which is usually present in the ig 
niter gas, will cause excessive and objectionable 
corrosive action at the electrode tips if they are 
allowed to remain in the igniter combustion area. 
The air current also tends to blow away any car 
bon deposits which might form on the electrode 
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tips and cause short circuits. 
Since the air nozzle 3 is positioned within the 

gas nozzle 27, the gas jet issuing from the gas 
nozzle 27 is delivered as an envelope or blanket 
Surrounding the air jet. As the gas nozzle tip 33 
is partially flattened, the gas issuing therefronn 
also Spreads out in a fan shape, the spreading 
action of the gas being in a direction (or plane) 
at right angles (normal) to the direction (or 
plane) in which the air jet spreads in a fan 
shape. Due to the relative arrangement and 
shape of the nozzle tips 30, 34, the gas and air 
jets are so discharged as to provide thorough in 
termixing of the gas and air and to promote and 
insure ignition of the gas, even though the air 
and gaS are not introduced in the rost suitable 
proportions for Securing combustion. 
Since the housing 9 including enlarged 

chamber 24 is closed by end plate 20, there is no 
possibility of puff-back or fare-back from the 
combustion chamber through the igniter housing 
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to the outside of the furnace. The continia 
all current of fresh air passing through the ig 
Initer chamber and housing during operation of 
the main burner purges and cools the igniter and 
maintains it at all times in readiness for relight 
ing. The air current also serves to prevent com 
bustion gases from entering the igniter housing 
from the furnace combustion chamber, and 
thereby eliminates overheating, burning, or foul 
ing of the ignitei parts. Since gas is supplied 
to the igniter nozzie 2 only during the main 
burner starting operation, there is no continu 
ously burning pilot flame, and hence gas con 
sumption is minimized. In the event of failure 
of the main burner fan to operate when the burn 
'er is started, the igniter gas Supply Will be lighted, 
but it will burn. With only a small flarine at the 
tip of the gas nozzle 22, and hence not effective 
to cause ignition in the furnace combustion 
chamber until the main burner fan operates sat 
isfactorily. A further advantage of the a?ove 
described igniter construction is the fact that the 
spark gap being in a closed chamber is adequate 
ly protected from mechanical injury as well as 
from heat and Corrosion. 
Other advantages of ny in proved appa'atuS 

will be readily apparent from the above descrip 
tion of an embodiment thereof. Obviously, Vari 
ations in the nature and arrangerinent of the ele 
inents described will be evident to those skilled 
in this art, and this invention Contemplates ai:y 
equivalent structure within the scope of tha foi 
lowing claims. 

Having described my invention, what I claiii). 
and desire to secure by Letters fatent is: 

1. Ignition apparatus for use with a furnace 
having a combustion Zone, and a buffer and fan 
for supplying a combustible mixture to Said Zone, 
said ignition apparatus being adapted for posi 
tioning adjacent said zone and adapted to blow 
an ignition flame against Said combustible inix 
ture, said ignition apparatus conprising a hous 
ing having a flame outlet for communicating With 
said combustion zone, said housing being closed 
to the atmosphere outside of said combustion 
zone, an air nozzle mounted within Said housing 
to discharge a jet of air into said fiane outiet, 
means for conducting air under pressure above 
atmospheric pressure supplied by said fan to Said 
air nozzle, electrode means in said housing and 
positioned to provide the sparking end thereof 
closely adjacent said air nozzle and in the path of 
said air jet, and means for supplying said housing 
with gaseous fuel for ignition by the Spark of 
said electrode mean S. . 2. Ignition apparatus for use With a furnace 
having a combustion zone and a burner for Sup 
plying a combustible mixture to said Zone, Said 
ignition apparatus being adapted to bioW an ig 
niting flame against said combustible mixture, 
said ignition apparatus Cornpising: a housing 
having an ignition fiame outlet for positioning 
at an opening in a wall of the furnace, a gaseous 
fuel nozzle within said housing and positioned 
to direct a gaseous fuel jet toward Said ignition 
flame outlet, means disposed Substantially cen 
trally of the outlet of said fuel nozzle to discharge 
a stream of air into said gaseous fuel jet and 
toward said ignition flame outlet, neaths for Sup 
plying air under pressure above atmospheric 
pressure to said air discharge means, and spark 
electrodes within said housing and having the 
points thereof closely adjacent said air discharge 
means and in the path of Said air jet. 

3. Ignition apparatus for use With a furnace 
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having a combustion Zone and a burner for Slip 
plying a combustible mixture to Said ZOne, said 
ignition apparatus being adapted to be positioned 
'at an opening in a wall of the furnace and to 
blow an igniting fame against said combustible 
mixture, said ignition apparatus Comprising: a 
housing having a chamber and an elongated tu 
bular portion extending from ore end of said 
chamber; a plate forming a removable closure 
for the opposite end of said chamber; a gaseous 
fuel supply tube within said chamber, supported 
by said plate, and having the outlet thereof po 
Sitioned to direct a jet of gas into said tubular 
portion; an air supply tube within and extending 
axially of said gaseous fuel tube to direct a jet 
of air into said tubular portion; insulating bush 
ings carried by said plate at opposite sides of 
said gaseous fuel tube; and Spark electrodes Sup 
ported by said bushings and Within Said chari. 
ber, the points of said electroales being arranged 
closely adjacent the discharge end of Said air 
tuba and in the path of said air jet. 

4. A structure as recited in claim 3, wherein 
the discharge ends of the air and gas nozzles are 
shaped to provide air and gas jets of fan shape, 
said gas jet having its longer cross Sectional di 
mension extending at an angle to the longer 
cross sectional dimension of Said air jet to pro 
wide thorough intermixing thereof, the Spread of 
said air jet into fan-shape being in the same 
plane as the electrode points. 
5. Ignition apparatus for use with a furnace 

having a combustion zone and a burner for sulp 
plying a combustible mixture to said Zone, Said 
ignition apparatus being adapted to blow an ig 
initing flame against said combustible mixture, 
said ignition apparatus comprising: a housing, a. 
gaseous fuel supply tube within said housing, an 
air supply tube extending along the interior of 
said gaseous fuel supply tube and having the dis 
charge end thereof extending outwardly of the 
discharge end of said gaseous fuel tube, Spaak 
electrode means within said housing and posi 
tioned to provide both the sparking end thereof 
and the electric arc produced thereby closely ad 
jacent said air tube discharge end and in the path 
of the air jet issuing from said air nozzle, and 
means for supplying air under pressure above 
atmospheric pressure to said air tube. 

6. Ignition apparatus for use With a furnace 
having a combustion Zone and a burner for Sup 
plying a combustible mixture to Said Zone, said 
ignition apparatus being adapted to be positioned 
at an opening in a Wall of the furnace and to 
blow an igniting flame against Said combustible 
mixture, said ignition apparatus comprising: a 
housing having a chamber and an elongated tu 
bular portion extending from one end of said 
chamber; a plate forming a removable closure 
for the opposite end of Said chamber; a gaseous 
fuel supply tube within said chamber, supported 
by said plate, and having the discharge end 
thereof positioned and shaped to direct a fan 
shaped jet of gaseous fuel toward said tubular 
portion; an air Supply tube positioned within and 
extending axially of said gaseous fuel supply tube, 
the discharge end of said air supply tube ex 
tending through and beyond the discharge end 
of said gaseous fuel tube and being positioned 
and shaped to direct a fan-shaped jet of air into 
Said tubular portion; said fan-shaped gaseous 
fuel jet spreading in a plane substantially normal 
to the plane of spread of said air jet; and a set 
of Spark electrodes carried by said plate, the 
points of said electrodes being arranged closely 
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adjacent said air tube discharge end and posi 
tioned in the path of Said air jet. 

7. Ignition apparatus for use With a furnace 
having a combustion Zone and a burner for Sup 
plying a combustible mixture to said zone, said 
ignition apparatus being adapted to be positioned 
at an opening in a Wall of the furnace and to 
blow an igniting flame against said combustible 
mixture, said ignition apparatus comprising: a 
housing having a chamber and an elongated tu 
bular portion extending from one end of said 
chamber; a plate forming a removable closure 
for the oppsite end of said chamber; a gaseous 
fuel supply tube within said chamber, supported 
by said plate, and having the discharge end 
thereof positioned and shaped to direct a fan 
shaped jet of gaseous fuel toward said tubular 
portion; an air supply tube positioned within and 
extending axially of Said gaseous fuel Supply tube, 
the discharge end of Said air supply tube extend 
ing through and beyond the discharge end of Said 
gaseous fuel tube and being positioned and shaped 
to direct a fan-shaped jet of air into said tubular 
portion; and a set of spark electrodes carried by 
said plate, the points of Said electrodes being ar 
ranged closely adjacent Said air tube discharge 
end and positioned in the path of said air jet, 
said fan-shaped air jet spreading in a plane ex 
tending through said electrode points and sub 
stantially normal to the plane of spread of said gas jet. 

8. Ignition apparatus for use with a furnace 
having a combustion zone and a burner for sup 
plying a combustible mixture to said zone, said 
ignition apparatls comprising: a housing having 
a chamber and an elongated tubular portion ex 
tending from one end of said chamber, said tu 
bular portion being adapted to be positioned at 
an opening in the wall of the furnace to direct 
an igniting flame against said combustible mix 
ture; a plate forming a removable closure for the 
Cpposite end of Said chamber; a gaseous fuel Sup 
ply tube Within Said chamber, supported by said 
plate, and having the discharge end thereof po 
Sitioned and shaped to direct a fan-shaped jet 
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of gaseous fuel toward said tubular portion; an 
air supply tube positioned within and extending 
axially of said gaseous fuel Supply tube, the dis 
charge end of said air supply tube extending 
through and beyond the discharge end of said 
gaseous fuel tube and being positioned and 
shaped to direct a fan-shaped jet of air into Said 
tubular portion; a set of spark electrodes car 
ried by said plate, the points of said electrodes 
being arranged closely adjacent said air tube dis 
charge end and positioned in the path of said 
air jet; said fan-shaped air jet spreading in a 
plane extending through said electrode points 
and Substantially normal to the plane of spread 
of said gas jet; and means for Supplying air 
under pressure above atmospheric pressure to 
said air supply tube. 

9. Ignition apparatus for use with a furnace 
having a combustion zone and a burner for Sup 
plying a combustible mixture to said Zone, said 
ignition apparatus being adapted to be positioned 
at an opening in a wall of the furnace and to 
blow an igniting flame against Said combustible 
mixture, said ignition apparatus comprising: a, 
housing having a chamber and an elongated tu 
bular portion extending from one end of said 
chamber; a gaseous fuel Supply tube Within said 
chamber and having the discharge end thereof 
positioned and shaped to direct a fan-shaped jet 
of gaseous fuel toward and into Said tubular por 
tion; an air Supply tube positioned within and 
extending axially of said gaseous fuel supply tube, 
the discharge end of said air supply tube extend 
ing through and slightly beyond the discharge 
end of Said gaseous fuel tube and being posi 
tioned and shaped to direct a fan-shaped jet of 
air into Said tubular portion; said fan-shaped 
gaseous fuel jet Spreading in a plane substantial 
ly normal to the plane of spread of said air jet; 
and a set cf spark electrodes Within said housing, 
the points of said electrodes being arranged close 
ly adjacent said air tube discharge end and posi 
tioned in the path of Said air jet to form an arc 
extending in the plane of said air jet. 

GEORGE D. FRANK. 


