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This invention relates to dgnition :apparatus
for liquid, -gaseous, or powdered fuel pressure
burners, and :more particularly 0.2 -gas-glectric
torch-type “igniter .espedially. suitable for hori-
zontal rotary oil burners. Aithough the :embodi-
ment of the invention described :herein is illus-
trated in -connection witha ‘particular form of oil
burner, it is to:be ynderstood that the ignition
apparatus is readily ‘adaptable 40 cooperate with
any form of pressure Jpurneriin.any type.of fur-
nace construction.
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Tt is. an object of this invention to provide an

jgniter which is designed to direct:a hot ignition
flame -against an -atomized -o0il:and wair, or other
combustible, mixture .as the:migture is projected
from burner -apparatus ‘intp “the combustion
chamber of a furnace. . :
Tt is the further -Gbject of :this ‘invention to
provide a torch-type ‘igniter which is complete~
ly closed tothe outside atmosphere, thereby pre-
veniing -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 smanufactured,
natural, ‘bottled or any ‘other gas ‘supply, :and
which requires 1o .continuously burning ‘pilot
light. S
Tt'is @ further object-of this ‘invention to -pro-
vide a ‘torch-type -igniter -apparatus “which will
be -continually purged -by a current of fresh

- for'the walls:of
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air during the operation-of :the smain burner-to -

prevent fouling and/or overheating of the igniter
parts by the combustion gases prevailing -in ‘the
furnace chamber. . :

Tt is a further object of th invention to provide
an igniter construction which may be-easily dis-
assembled for ‘inspection and -adjustment, -and
which has a minimum -numper-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-¢lectric type
of igniter of such construction that the. igniter
electrode points are both cooled and shielded
from the igniter flame by & jet of air. o

Other objects and advantagesof this invention
will be apparent from’ the’ following description
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of ‘the :embodiment .of the .invention -illustrated
in the accompanying.drawing, in-which:-
Pigure 1is:a topplan-view, partly in horizon-
tal cross-section, showing one-method of instail-
ing :an -ignition apparatus embodying the :pres-
entinvention, the ignition apparatus being -illus-
trated as.installed:in the front wall of -a furnace
and adjacent:ahorizontal type rotary oil:burner;

Figure:2 is a vertical section view :of the-igniter
apparatus .of Figure 1;

Figure.3 is.a cross-sectional view taken on dine
5—3 of Figure :2; ‘ . C

Figures 4 and 5 are end .and perspective views
respectively vof ‘the air and .gas nozzle struciure
of Figures 2 and 3. Figure-4:is also-a view taken
on line .4—4 of Figure 2. . :

Referring to Figure 1 of the grawing, a hori-
zontal rotary oil burner is indicated generally
byithe numeral 10. The burner is usually pivot-
ally. mounted on the front wall i§-of a furnace
in-a-conventional manner by -hinge {2 and clamp
{3. The burner :i0 is:provided with.a rotary oil
cup. fd:and a -centrifugal fan 1% .for projecting
a combustible mixture of atomized oil -and -air
into the entrance 1§ 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 18- may be provided
passage -17. The ignition -appa-
ratus comprises a-housing -#3-having.a removable
closure ‘or ‘end plate .26 out side -of the -furnace
wall ‘and .adjaeent the oil ‘burner {9 and ‘may
include a tubular portion 2 i.:extending into the
passage ‘{1, The:housing i}9 is conveniently sup-
ported by a bracket 22 secured:-to:an angle plate
93 on the front wall of the furnaee.

The ignition housing -19,:shown 'in -section -in
Figures 2.and 3,18 -provided . with .a tubular:or
nozzle<like portion .21 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 21 may extend .into -or to
the combustion chamber, or it may terminate
short of the combustion chamber entrance at any
point ‘in passage 1. -Obviously, the. nozzle ;por-
tion 2f, as-well:as the passage: 7, may:be of:any
desired cross~section,.a circular.cross=section be-

ing -preferred. A somewhat -enlarged .chamber
24 -is -provided -at the opposite or -outer end of
the ‘housing 19, and is closed by the removable
end plate 20 which is secured: to:the housing:18 by
serews 25 or the like. - o o

- Gas‘is'supplied by a ' pipe26:to:a gas :nozzle or
tube 21 ‘within the chamber 24, - The . source of
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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 29, the inlet end of the nozzle
21 having threaded engagement with the plate
20 a5 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 27 is modified or partially flattened as shown
in the drawing and for a purpose to be described.

A nozzle cr tube 2{ is supplied with air by a
pipe 32 which may 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 gtmospheric
pressure. The pipe 32 may be connected in any
suitable and convenient manner to the fan cas-
ing &3, so that during the entire operation of the
fan 15 the pipe 32 will supply the nozzle 31 with
air under pressure. The outlet end of pipe 32
has threaded engagement with the closure plate
23, and also has close interfitting connection
with the inner end of the air nozzle 3!{. Thus
the air nozzle 81 is supported by air pipe 32, and
is maintained in operative position by reason of
the threaded engagement of the pipe §2 with the
closure plate 20. "This nozzle 31 extends along the
interior of the gas nozzle 21 and is also spaced
from the inner walls of the gas nozzle 21. The tip
24 of the air nozzle 31 extends outwardly of and

beyond the gas nozzle tip 30 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 28 zlso carries the
high tension insulating bushings 36, 1 which are
held in place by nuts 38, 33. The bushings 35,
31 support spark gap electrodes 49, 41 adjacent
the nozzle tips 38 and 34. The two bushings 36
and 37 are mounted at opposite sides of the bore
29 and have their electrodes 49, 41 extending to-
ward each other. The tips or points of the elec-
trodes 48, 41 are positioned in the path of air
discharged by the air nozzle 81 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, 41 are
intended to be connected through terminals 42,
43 to a transformer or other suitable source of
high potential electricity.

The end closure plate 28, the nozzles 21, 31,
and the electrodes 40, 41 with their supports form
a unit which is removable from the igniter hous-
ing 19 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 18.

Operation

‘When it is desired to operate the main burner
i9, the burner motor is started either manually
or thermostatically by conventional controls.
Operation of the main burner fan 15 supplies air
to the combustion chamber and also conven-
iently supplies air through the pipe 32 to the air
nozzle 31. The ignifer is also manually or auto-
matically started by admitting gas through the
pipe 26 to the gas nozzle 21 and supplying electric
current to produce a spark or arc between the
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points or outer ends of the electrodes 49 and 41.
The gas issuing from the nozzle 27 ig ignited by
the electric spark or are, and the fame is carried
or blown to the combustion chamber end of the
bassage 17 by means of the air jet issuing from
the air nozzle 31. The igniter produces a hot
blow-torch flame st the combustion end of the
passage 17. '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 assumes 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 cut in a fan
shape and in a direction lengthwise of the elec-
trode tips or points. As the electrode points pro-
Jject 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 away
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
corresive 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 31 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 3%
is partially flattened, the gas issuing therefrom
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 39, 84, 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 most 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 flare-back from the
combustion chamber through the igniter housing



5,382,210

to the outside of the. furnace. The continil-
51 eurrent of fresh air passing through the ig-
niter ‘chamber. and ‘housing during operation of
+he main burnér purges and eools the igniter and
maintains itat all times in teadiness 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 igniter parts. Since gas is supplied
‘to the igniter nczzie 27 only during the main
burner starting cperation, there is no .continu-
gusly burning pilet flame, -and ‘hence gas con-
sumption is minimized. In the ‘event of failure
-of the main burner fan to operate when theburmn-
@r is started, the igniter gas supply will be lighted,
bhut it will burn with only a small flame at the
tip of the gas nozzie 21, and ‘hencé not effective
4o -cause ‘ignition in the furriace combusiion
champer until the raain burner fan operates sat-
ysfactorily. A further advantage of the above-
described igniter construction is the fact that the
‘spark gap beingin & closed chamber is adequate-
1y -protected fromi miechanical injury as well ‘as
from heat and corrosion. :

‘Other ‘advantages of my improved apparatus
will be readily apparent from the above descrip-
tion of sn embodiment thereof. Obviously, vari-
aficns in thes nature and arrangement of the ele~
inents described will be evident to those skilled
in this art, and this inventicn contemplates any
equivalent structure within the scope of the fol-
lowing claims.

Having described my invention, what I claim
and-desire to secure by Letters Patent is:

1. Tgnition apparatus for use with a furnace
having a combustion zone, and a burner and fan
for supplying a combustible mixture to said zone,
said -igniticn apparatus heing adapted for POosi-
tipning ‘adjacent said zone and adapted to -blow
an ignition flame against said combustible mix-
fure, said ignition apparatus comprising a hous-
ing having a flame outlet for communicating with
said combustion zone, said housing being closed
to the atmosphere outside of sald combustion
zone, an air nozzle mounted within said housing
to discharge a jet of air into said flame outiet,
means for conducting air under pressure above
atmospheric pressure supplied by said fan to said
air nozzle, elsctrode 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 means. .

2. Ignition apparatus for use with a furnace
having a combustion zone and a burner for sup-
plying a combustible mizture to sald zone, said
ignition apparatus heing adapted to biow an ig-
niting flame against said combustible mixture,
said ignition apparatus compising: a housing
having an ignition fiame outlet for positioning
at an opening in & 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 cutlet, means for sup-
plying air uynder pressure above atmospheric
pressure o said air discharge means, and spark
electrodes within gaid housing and having the
points thereof closely adjacent said alr discharge
means and in the path of said air jet.

3. Ignition apparatus for use with a furnace
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Having 'a combpustion zone and a hurner for stp-
plying a combustible mixture to said zone, said
ignition apparatus being adapted to be positioned
ot an opening in @ wall of the furnace and to
Blow on ighiting Mfame against said :combustible
mixture, said igniticn apparatus comprising: a
Housing having a chamber iand an elongated tu-
bular portion exteniding from one end of 'said
chainber: " plate forming -a removable closure
for the opposite end. of said chamber; & gaseous
Fiiel supbly 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 aif ‘Supply tube within and extending
axially of said gaseous ‘tuel tube to direct a Jet
of ‘girdnto said tubular portion; insulating bush-
ihos carried by said plate ot opposite sides of
said saseous fuel tube; ond spark electrodes sup-
poited by said Tughings snd within said cham.-
per, the points of said electrodes bsing arrangsd
closely ‘agjacent the discharge end of said air
tube and in the path of gaid air jet.

4. A striictive as recited in claim 3, wherein
‘the discharge ends of the air and gas nozzles are
shaped to ‘brovide-air and gas jets of fan shapse,
said ‘gas-jet having its ignger Cross sectional di-
mension extending at an angle to the longer
cross sectipnigl ‘dimension of ‘said -air jet 1o PTO-
vide thorough ihtermixing thereof, the spread of
said ‘air jet into ‘fan-shape being in the same
plane as the electrode points.

5.- Ighition apparatus for use with a furnace
havirig a combustion zone and a burner for sup-
plying a ecmpustivle misture to said zone, said
ignition apparatus Yeing adapbted to blow an ig-
niting flame ‘against said -combustible mixture,
said ignition apparatus comprising: a housing, 2
zaseous fuel supply tube within said housing, an.
air supply -tube extending along the interior of
gaid gaseous fuel supply tube and having the dis-
charge end thereof extending cutwardly of the
discharge end -of said gaseols . fuel tube, spark
clectrode means 'within ¢aid 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 sub-
plying a combustible mixture to said zone, said
ignition apparatus being adapted to be positicnec
at an opening in a wall of the furnace and to
blow an igniting flame against said combustible
mixture, said ignition apparatus comprising: 2
housing having a chamber and an elongated tu-
pular portion extending from one end of said
chamber; a plate forming a removable clogure
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
gaid 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 Jjet.

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: g
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 saig
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
sald plate, the points of sald electrodes being ar-
ranged closely adjacent said ajr 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 andq sub-

stantially normal to the plane of spread of said .

gags 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 apparatus comprising: g housing having
& chamber and an elongated tubular bortion ex-
tending from one end of said chamber, said tu-
bular porticn heing adapted to be positioned at
an copening in the wall of the furnace to direct
2n igniting flame against said combustible mix-
ture; a plate forming g removable closure for the
coposite 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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; end of said gaseous fuel
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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
Baseous 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 meang 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
blew an igniting flame against said combustible
mixture, said ignition apparatus comprising: g
housing having a chamber and an elongated tu-
bular portion extending from one end of saig
chamber; a gaseous fue] 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 8aseous fuel supply tube,
the discharge end of said air supply tube extend-
ing through and slightly beyond the discharge
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 of 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 are
extending in the plane of said air jet.

GEORGE D. FRANK,



