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IGNITER FOR FUEL BURNERS

Arthur J. Poole, Beileville, N. J., George Musat, East
Eimhburst, N. Y., and Merle M. Clark, Barberton, Ohie,
assignors to The Babcock & Wilcox Company, IMew
York, N. Y., a corporation of New Jersey

Application November 23, 1953, Serial No. 393,832
11 Claims. (Cl. 158—28)

This invention relates to igniters for fuel burners and
more particularly to a reliable and easily serviced igniter
which is particularly adapted for igniting fuel burners
where combustion takes place under superatmospheric
pressure.

In the burning of fluidized fuels such as pulverized
coal, a mixture of air and pulverized coal is delivered
to the furnace where it is admixed with secondary air
for complete combustion. The mixture of the fuel and
air has a slow burning characteristic and must be ignited
immediately upon entering the furnace chamber, other-
wise poor combustion will result. In furnaces which are
hot when the fuel and air mixture is delivered thereto,
there is a danger of delayed ignition which could result
in furnace explosion and it is this characteristic which
makes it imperative that the fuel be ignited immediately
upon its entrance into the furnace. In other fuels such
as oil and gas, they too are mixed with a sufficient quan-
tity of air to support and maintain combustion just as they
enter a furnace. These fuels also have the same propen-
sity to explode in a hot furnace as has been discussed
above relative to pulverized fuel. R

This invention provides reliable means for insuring
immediate ignition and maintaining of ignition' of the
fuel and air immediately after introduction . into the
furnace. Such immediate ignition is of particular im-
portance for the mixture of pulverized fuel and air when
the fuel has a relatively high moisture content, as it is
then particularly difficult to maintain ignition up to the
time when the furnace is heated to a relatively high operat-
ing temperature.

The igniter of this invention has several advantageous
characteristics. It is reliable in its ignition function so
that there is an assurance of an ignited flame each time
the igniter is turned om. This operating characteristic
depends primarily upon a reliable electric sparking means.
In addition, the pertinent igniter is capable of extended
pericds of operation, in order to assure ignition of the
main fuel burners during periods of unstable combus-
tion in the main furnace. Such unstable combustion
of the main burners could be caused by operation at low
loads or in the case of pulverized fuel, when burning
high moisture content coal. The igniter is placed ad-
jacent the combustion area of the main burners and as
such is subjected to the gases of the main furnace which
usually contain particles of suspended materials such
as slag. During the extended operation of the igniter,
its sparkling device is maintained free and clear of de-
posit of this suspended matter. Similarly, the igniter
is so constructed that it can be easily maintained and
serviced. These characteristics are particularly advanta-
geous in pressurized furnace operation, in vapor generat-
ing units. The igniter unit when installed becomes a

part of the pressure sealing system of the vapor generator

but the operating parts are easily removable for servicing,
during which time there is provided additional means for
sealing the pressurized furnace gases.

The igniter because of its contact with, the furnace
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gases operates advantageously at elevated temperatures.
Tgniters of the pertinent type are started by a spark
across the air gap of ignition electrodes which have their
sparking ends adjacent the zone of mixture of fuel and
air. In order to obtain the sparking, it is necessary that
high electrical potential be applied to the electrodes and
this requires heavy electrical insulation. The high oper-
ating temperatures of the igniter precludes the use of in-
sulation of conventionzl type. However, attempts to
utilize high temperature materials for this service have
resuited in electrode assemblies which were difficult to
remove, inspect and/or repair.

The present invention is an igniter which provides for
facile inspection and maintenance of the vital parts of
the igniter. To this end the electrode assembly is made
removable in its entirety. The assembly is preferably in
the form of a cartridge which, in operative position is
arranged in parallel spaced relation with the igniter
fuel supply and having the arcing ends of the electrodes
offset radially from the central axis of the fuel conduit.
The high potential electrode is preferably installed in the
cartridge by the use of ceramic insulators and is so
constructed and arranged that it will stay securely in posi-
tion when exposed to differential thermal expansion caused
by high temperature operating conditions. :

A distinctive characteristic of the igniter unit is that
when the electrode assembly cartridge is removed from
the igniter housing, there is provided a series of high
velocity fluid jets which discharge through the walls
of the access tube, or cartridge housing, thereby sealing
the high pressure furnace against gas leakage.

An additional characteristic of the invention is that
the igniter has high velocity fluid jet means directed
against the spark ends of the electrodes to keep them cocl
and clean, and another high velocity fluid jet means for
maintaining the electrode insulator free of soot and slag
accumulations.

The various features of novelty which characterize the
invention are pointed out with particularity in the claims
annexed to and forming a part of this specification. For
a better understanding of the invention, its operating
advantages and specific objects attained by its use, refer-
ence should be had to the accompanying drawings and
descriptive matter in which there are illustrated and de-
scribed preferred embodiments of the invention.

In the drawings:

Fig. 1 is.a plan section of an oil fired retractable
igniter unit embodying the invention as mounted in a
furnace adjacent a main fuel burner and in the extended
or operative position.

Fig. 2 is an isometric and partially cutaway view of the
igniter unit and parts of the retractable oil fired igniter.

Fig. 3 is a vertical longitudinal section of the oil
fired lighter showing the relationship and details of the
invention.

Fig. 4 is another vertical section of the oil fired lighter
in the retracted pcsition with the electrode assembly
and burner barrel removed.

Fig. 5 is an end view cross-section taken on the line
5--3 of Fig. 3.

Fig. 6 is a longitudinal partial cross-section on the
section line 6—6 of Fig. 5.

Fig. 7 is a longitudinal vertical cross-section of a gas
igniter showing the relationship and details of the various
parts.

Fig. 8 is an end elevation of the gas igniter.

) Ij“ig. 9 is an end elevation of the burner end of the
igniter.

Referring first to Fig. 1, an igniter unit 7 including a
fuel atomizer and sparking ignition means is arranged
to be projected into operative position and retracted
therefrom by suitable means such as a double acting
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cylinder 35. When the lighter has been so projected,
a spark between a pair of electrodes 8, 9 ignites a mix-
ture discharged from the igniter fuel atomizer.

In Fig. 1 the igniter unit 7 is shown suitably mounted
in an aperture of the burner wall 6 adjacent a main
burner 1. The main burner I is supplied fuel through
a main tube 2 and combustion air is supplied by conduit
5. The main burner fuel is discharged through aper-
ture 4 into the main furnace 3. The igpiter unit 7 is
shown with its forward end in operative positicn adja-
cent the main burner 1 and the dotted lines 98 shows
its retracted position. The unit is placed into operating
position by the air cylinder motor 35, disposed adja-
cent and suitably connected to the main cylinder 18 in
such a way that the latter is extended forward or re-
tracted as desired by suitable controls (not shown).
The connection between the air cylinder 35 and the main
cylinder 18 is a driving flange 33. Attached to this
flange is an air cylinder driving rod 8¢ (Fig. 2) and on
the opposite side of the flange there is comnected a high
voltage transformer 34. The igniter housing consists
of the igniter housing tube 17 and an attachment plate
81 where the igniter is attached to the furnace casing

6. The igniter support tube or main cylinder 18 slides .

internally of the igniter housing tube 17 and is sealed
against pressurized furnace gas leakage by the packing
joint 83. The electrode assembly cartridge 13 and the
burner barrel 21 are supported inside of the igniter

support tube 18. The igniter housing tube 17 forms an .

opening in communication with the furnace 3. The
igniter support tube 18 fits coaxially through the hous-
ing tube 17 and is sealed at the outer end of said tube
by the packing joint 83. The packing jeint 83 is com-

posed of packing rings 27, a lantern ring 26 spaced be- .

tween the packing rings and a packing retainer ring 28.
A high pressure fluid inlet tube 25 is fitted so as to de-
liver high pressure fluid to the packing joint 83. The
lantern ring 26 is an annular ring which is H-shaped

in cross-section and it has perforations in the center web

which allow fluid distribution in the annular packing
gland 83.

The igniter support tube 18 has at its inner end a sup-
port flange 29 and at the outer end it is connected to
the main support flange 33. The two flanges 29 and
33 are formed with two off center circular holes as
shown in Fig. 5. Through these holes there are placed
the electrode access tube 16 and the burner support tube
15 which are rigidly attached to the inner flange 20
and are welded or otherwise attached to the main flange
33. In the periphery of the electrode access tube 16
there is drilled or otherwise formed a number of fiuid
aspirating holes 32 through the wall at an angle which
positions center lines of the holes 32 so that they con-
verge on the central axis of the access tube 16. Like-
wise in the burner support tube 15 there are formed
similar aspirating holes 31 through the support tube wall,
the center lines of these holes converging on the longi-
tudinal axis of the support tube in a direction towards
the furnace. In the wall of the support tube 18 there
is formed a number of radial holes 19 spaced around
the periphery in a plane which is so positioned relative
to the main flange 33 that when the support tube 18 is
fully retracted, the center lines of the holes 19 are aligned
with the center of the lantern ring 26 of the packing
gland 83. The alignment is shown in Fig. 4 where the
igniter support tube 18 is in a fully retracted position.
Fig. 6 shows the relationship of the aspirating holes 32
of the access tube to the holes 19 of the igniter housing
tube.

The electrode is carried in the cartridge type electrode
support tube 13, At the outer end of said tube there
is welded or securely attached a flange 84, so constructed
and formed as to fit over the cuter end of the access
tube 16 and has holes in it which receive the studs
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39. Internally of the support tube 13 there are placed
two annular insulator retainer rings 12, 29 which are
adjacent but spaced from the ends of the support tube
13. At the furnace end of the support tube i3 there
is attached an L shaped electrode 8. Intermally of said
clectrode support tube 13, there is a high voltage elec-
trode 9 which is a substantially rectilinear rod having its
end adjacent but in spaced relation to electrode 8. The
electrode 9 is mounted in a pair of insulators 10 and 24
which fit into and are retained by the internal retainer
rings 12 and 28. The inner end of insulator 16 is re-
tained by a washer 85 secured to the electrode 9. Because
the electrodes have a frusto conical shape which matches
the faces of the retainer rings, they tend to be self-
centering. To avoid insulator breakage which could oc-
cur because of contact with the metal ring 12 there is
placed a small amount of asbestos or similar high tem-
perature packing material 11 between the insulator and
retainer ring. The construction at the outer end of the
insulator is as described above with the insulator 24 be-
ing kept from direct contact with the metal retainer ring
29 by the pliable packing 30. The electrode assembly
is made tight by the bearing of the washer 85 against
the face of the insulator 10 with the electrode bar 9
being placed in tension by a spring 23 bearing against
the outer face of the insulator 24 which in turn is pressed
against the retainer ring 29 and packing 30. Disposed
on the outer end of the electrode 9 is an electrical ter-
minal 22 which provides for a connection to the high
voltage transformer 34. To assure safety of the opera-
tors of the igniter a shield 42 is placed over the high
voltage connection 22. The retaining studs 39 along
with the wing nuts 38 jointly secure the shield 42 and
the outer flange 84 to the igniter unit.

Spaced below the electrode access tube 16 is the burner
support tube 15. A burner barrel 21 having a spray
nozzle 14 on one end and a fuel connection 40 on the
other end is placed coaxially within the support tube
15. The outer end of the support tube 15 is sealed at
the fuel connection 40 by a conventional oil burner fuel
quick disconnect 36, Liquid fuel is provided to the oil
burner assembly through the disconnect 36 at the pipe
connection 85 in a conventional manner. The handle
86 of the disconnect 36 operates to secure the fuel con-
nection of the burner barrel to the burner assembly.

The furnace gas sealing operation of the unit would
be as follows:

High pressure fiuid enters through the connection 25
to the packing joint .83 and flows through the lantern
ring 26, then through the ports 19 and into the chamber
within the igniter support tube 18. The fluid chamber is
composed of the inner surface of the igniter support tube
18, the outer surface of the burner support tube 15 and
the electrode access tube 16, and the inner surface of the
flange 20 and the main support flange 33. The high
pressure fluid then flows through the aspirating holes 32
of the access tube 16 and concurrently through the as-
pirating holes 31 of the burner support tube 15. Thus,
there is formed two.series of high velocity jets which
converge along the longitudinal axes of the two tubes and
create a high pressure zone which seals the tubes against
leakage of the high pressure furnace gases to atmosphere.

When the cartridge type electrode assembly and the
burner means are in place, they seal the igniter against
furnace gas leakage. Further, when the igniter housing
tube 18 is in its fully extended or igniting position, the
fluid ports 19 are not aligned with the packing joint 83
and the packing rings 27 then seal the entire unit against
leakage of the furnace gases. The seal is made further
effective by constantly maintaining fluid pressure in the
joint 83.

'The special features of the invention in the embodiment
shown in Figs. 1 through 6 are the removable electrode
assembly and the jet means which seals against leakage
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of the furnace gases when the electrode assembly and
the burner means are removed for repair and/or servicing.

The advent in recent years of superatmospheric pressure
combustion systems has caused a great deal of difficulty
to the operators. When it was required to service the
igniters in some types of installations, it was necessary
to install multiple igniters so that when one or two of
the igniter units are inoperative there would remain at
least one in operating condition. At other times opera-
tors have been forced to stop the combustion process and
reduce the furnace pressure before making repairs.

The above described embodiment provides a simple,
highly reliable and removable electrode assembly, which
with the minimum number of operations, may be com-
pletely disassembled, repaired and serviced. There also
is provided a means for removing the electrode assembly
from the igniter when the furnace is under superatmos-
pheric pressure and operating without leakage of high
temperature furnace gases. Further there is provided a
means for sealing against furnace gas leakage when the
burner is removed from the igniter unit. The result is an
igniter of maximum effectiveness.

In Figs. 7 through 9 there is shown another illustrative
embodiment of the invention when applied to a gas igniter.
A circular opening is made to a pressure operated furnace
by the aperture tube 61 which is securely attached to
furnace casing 87. The relationship of the ignmiter to
the main burner of a pressure combustion system is not
shown but would be substantially similar to the arrange-
ment for the oil igniter shown in Fig. 1. An igniter
housing 88 is adapted to securely fit the aperture tube 61
and has a flange 59 which seals the aperture tube 61 by
a compression fitting secured by studs 98 and nuts 89.
Into the igniter housing 88 and through the flange 59
there is fitted an electrode access tube 71. Also fitted
through flange 59 and spaced from the -access tube is a
gas conduit 72 having its vertical axis identical with that
of the access tube 71. The access tube 71 and the gas
conduit 72 are longitudinally adjustable to meet the con-
ditions of different installations. The relation of the
gas discharge nozzle 55 to the electrodes 51 and 52 is
fixed. Attached to flange 59 is a high pressure fluid
inlet 60. This inlet leads to a high pressure fluid chamber
67 around the electrode access tube 71. There is formed
through the access tube a number of apertures 78, com-
municating with the high pressure fluid chamber 67 of
the housing 88. These apertures are so arranged as to
have their axes converge along the central axis of the
access tube 71 in the direction of the furnace 90. At-
tached to the furnace end of the access tube there is an
ignition chamber 50 in a semi-cylindrical form and having
a number of small diameter apertures 53 through its wall.
The gas burner is composed of an outlet nozzle 55, gas
conduit 72, gas connection 68 and restricting orifice 69
secured in the igniter housing 88.

The cartridge electrode assembly includes a tubular
support member 91 having its outer end fitted in and se-
curely attached to a flange 92 and disengageably secured
in fluid tight relation to access tube 71 by the wing nuts
and studs 76. Between the flange 92 and the flange 59,
there is an electrode shield 79. The air tight relationship
is obtained by turning the wing nuts 76 against the flange
59 thereby pressing the shield 79 against the flange 92.
On the furnace end of the assembly support tube 91,
there is attached an L shaped electrode 51. Internally
of said support tube 91 there are arranged two insulator
retainer rings 92 and 58, rigidly attached to tube 91 and
individually positioned adjacent but spaced from.the ends
of said tube. The retainer rings 92 and 58 are so formed
that they present converging concave surfaces. Coaxially
of the tube 91 there is a high voltage electrode 52 sub-
stantially rectilinear and having its inner end in adjacent
but spaced relation to electrode 51. Electrode 52 is
mounted in two semi-conical ceramic insulators 62 and 56
which are supported in the retainer rings 92 and 58.
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Between the retainer rings and the insulators there are
packings 63 and 57 disposed around the insulators. -The
inner insulator 56 is secured in position by washer 93
which is fastened to the electrode 52 and which bears
against the surface of the insulator 56. The electrode at
its outer end is designed to receive a spring 65, a washer
94 and a nut 66. When the nut 66 is turned inwardly the
spring 65 presses the washer 94 against the insulator 62;
simultaneously, the washer 93 presses the electrode 56
against the retainer ring 58. The construction of the
retainer ring and the shape of the electrodes combined
with the spring compression maintains the electrodes
centered securely in operative position.

When the cartridge type electrode assembly is in posi-
tion both the inner insulator 56 and the electrodes 51 and
52 are exposed to furnace gases. Adjacent but spaced
from the insulator 56 and electrodes 51 and 52 there is
positioned a dust blowing tube 95 which is in communi-
cation with the fluid chamber 67. At the inner extreme
end of the dust blowing tube 95 there is positioned a se-
ries of apertures 54 which direct fluid jets toward the
spark gap between electrodes 51 and 52. Adjacent the
insulator 56 there is formed a number of apertures 78
in the wall of tube 95 which direct fluid jets against the
insulator 56.

To remove the cartridge type electrode assembly, the
single nut 76 is removed, the flange 59 and the shield 79
are next removed leaving the cartridge type assembly tube
91 free to be withdrawn from the access tube 71. The
interior of the access tube 71 is then in direct communi-
cation with the furnace gases.

The operation of the igniter units is as follows:

The gas enters at the inlet 68 and is reduced in pres-
sure and metered by the orifice 69. It then flows through
the conduit 72 and discharges through the high velocity
nozzle 55 into the ignition chamber where it becomes
mixed with air from the furnace. A high potential is ap-
plied through a terminal connection 75 from a suitable
transformer (not shown) and creates a spark across the
air gap at the electrodes 51 and 52. High pressure fluid
introduced into the fluid inlet 6@, flows in the chamber
67, and through the dust blower tube 95. Then simul-
taneously from the apertures 78 and 54 a high velocity
stream of fluid issues which cools and cleans the insulator
56 and the electrodes 51 and 52 respectively.

When it is required that the electrode assembly be serv-
iced or repaired, the gas is turned off, the high potential
disconnected, the cartridge type electrode assembly re-
moved, and the flow of high pressure fluid to the inlet 60
increased. The fluid flows through the aspirating jets 70
and converges along the central axis of the access tube
forming a high pressure barrier to seal the furnace gases
against leakage to atmosphere.

The gas igniter described features a simple highly re-
liable removable electrode assembly, jet means for main-
taining the electrode and insulator clean and cool during
operation and jet means for sealing the electrode access
tube when the electrode assembly is removed. The elec-
trode assembly because of its arrangement may thermally
expand independently of the igniter housing while main-
taining its proper relationship to the burner and without
the hazard of shorting due to soot and slag accumulations
at the insulator. Also the electrodes are maintained clean
and relatively cool by the dust blowing jet means. In ad-
dition, the electrode assembly may be removed for re-
pairs without removing the entire igniter and there would
be no need to interrupt the pressurized furnace opera-
tion.

While specific embodiments of the invention have been
shown and described in detail to illustrate the application
of the invention principles, it will be understood that the
invention may be embodied in other arrangements with-
out departing from such principles.

What is claimed is:

1. A pressurized furnace having a fuel burner creat-
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ing hot gases under pressure, an igniter arranged to ignite
said burner, said igniter having an electrode access tube
extending through a wall of said furnace in communica-
tion with the pressurized furnace gases, a removable car-
tridge-type electrode assembly, said assembly being tubu-
lar shaped of a diameter and length to closely fit through-
out the length of and having a flange on the outer end ar-
ranged to seal one end of said access tube, a source of
fluid at a pressure above the pressure of the furnace gases,
duct means including fluid jet means in communication
with said fluid source and arranged to direct said fluid
at high velocity into said access tube in a direction op-
posing the flow of furnace gases outwardly to. create a
high pressure fluid barrier preventing the escape of the
pressurized furnace gases when said closely fitting elec-
trode assembly is removed from said access tube, and
fluid' control means in the duct means operable to intro-
duce said fluid to said jet means.

2. A pressurized furnace having a fuel burner creating
hot gases under pressure, an igniter arranged to ignite
said burner, said igniter having an electrode access tube
extending through a wall of said furnace in communica-
tion with the pressurized furnace gases, a removable car-
tridge-type electrode assembly, said assembly being tubu-

lar shaped of a diameter and length to closely fit through-

out the length of and having a flange on the outer end ar-
ranged to seal one end of said access tube, a source of
fluid at a pressure above the pressure of the furnace gases,
duct means including jet means in communication with
said fluid source and arranged to direct gaseous. fluid
through the wall of the access tube in a series of high ve-
locity jets converging along the central axis of the access
tube in a direction opposing the flow of furnace gas out-
wardly when said closely fitting electrode assembly is re-

moved from the access tube, and fluid control means in -

the duct means operable to introduce said fluid to said jet
means.

3. A pressurized furnace having a fuel burner creating
hot gases under pressure, an igniter arranged to ignite

said burner, sajd igniter having an electrode access

tube extending through a wall of said furnace in com-
munication with the pressurized furnace gases, a remova-
able cartridge-type electrode assembly, said assembly
being tubular shaped of a diameter and length to closely
fit throughout the length of and having a flange on the
outer end arranged to seal one end of said access tube,
said assembly consisting of a tubular cartridge-type elec-
trode support, an electrode attached to the support, and

an electrode insulated from the support constructed and. -

arranged to stay securely in position under conditions of
varying thermal expansions of the electrode and support,
a source of fluid at a pressure above the pressure . of
furnace gases, duct means including fiuid jet means in
communication with said fluid source and arranged to di-
rect said fluid at high velocity into said access tube in a

direction opposing the flow of furnace gases outwardly ’

to create a high pressure fluid barrier preventing the es-
cape of the pressurized furnace gases when said closely
fitting electrode assembly is removed from said access
tube, and fluid coatrol means in the duct means operable
to introduce said fluid to said jet means.

4. A pressurized furnace having a fuel burner creating
hot gases under pressure, a fluid fuel burning igniter ar-
ranged to ignite said burner, said igniter having an elec-
trode access tube extending through a wall of said fug-
nace in communication with the pressurized furnace
gases, a removable cartridge-type electrode assembly, said
assembly being tubular shaped of a diameter and length
to closely fit throughout the length of and having a flange
on the outer end arranged to seal one end of said access
tube, said assembly consisting of a tubular cartridge-type
electrode support, an electrode .attached to the - support,
and aa electrode insulated from the support constructed
and arranged to stay securely in position under conditions
of varying thermal expansions of the electrode and sup-
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port, a source of fluid at a pressure above the pressure of
the furnace gases, duct means including jet means in
communication with fluid source and arranged to direct
high pressure fluid through the wall of the access tube in
a series of high velocity jets converging along the central
axis of the access tube in a direction opposing the flow of
furnace gas outwardly when said closely fitting electrode
assembly is removed from the access tube, and fluid con-
trol means in the duct means operable to introduce said
fluid to said jet means.

5. A pressurized furnace having a fuel burner creating
hot gases under pressure, a fluid fuel burning igniter ar-
ranged to ignite said burner, said igniter having an elec-
trode access tube extending through a wall of said fur-
nace in communication with the pressurized furnace gases,
a removable cartridge-type electrode assembly, said as-
sembly being tubular shaped of a diameter and length to
closely fit throughout the length of and having a flange on
the cuter end arranged to seal one end of said access tube,
said assembly consisting of a tubular cartridge type elec-
trode support, an electrode attached to the support, and
an electrode mounted in insulators in the support con-
structed and arranged to stay securely in position under
conditions of varying thermal expansions of the electrode
and support, a fluid fuel burner support tube in said igniter
having its interior in communication with the furnace
gases, a removable fluid fuel burner barrel disposed in
said support tube and arranged to seal said tube, a source
of fluid at a pressure above the pressure of the furnace
gases, duct means including jet means in communication
with said source and arranged to direct high pressure fluid
through the wall of said support tube in a series of high
velocity jets converging along the central axis of the sup-
port tube in a direction opposing the flow of furnace gas
outwardly when the burner barrel is removed, and fluid
control means operable in the duct means to introduce
said fluid to said jet means.

6. A pressurized furnace having a fuel burner creating:
hot gases under pressure, a fluid fuel burning retractable
igniter for said burner, said igniter having means for
projecting it into operative relationship with the burner
and. retracting it therefrom during periods of inaction,
said igniter including an electrode access tube extending
through a wall of said furnace in communication with
the pressurized furnace gases, a removable cartridge type
electrode assembly, said assembly being tubular shaped of
a diameter and length to closely fit throughout the length
of and having a flange on the outer end arranged to seal
one end of said access tube, a source of fluid at a pressure
above the pressure of the furnace gases, duct means in-
cluding jet means in communication with said fluid source
and arranged to direct high pressure fluid through the wall
of the access tube in a series of high velocity jets con-
verging along the central axis of the access tube 'in a
direction opposing the flow of furnace gas outwardly
when said closely fitting electrode assembly is removed
from the access tube, and fluid control means in the duct
means operable to introduce said fluid to said jet means
upon retraction of said igniter during periods of inaction.

7. A pressurized furnace having a fuel burner creating
hot gases under pressure, a fluid fuel burning retractable
igniter for said burmer, said igniter having means for
projecting it into operative relationship with the burner
and retracting it therefrom during periods of inaction,
said igniter including an electrode access tube extending
through a wall of said furnace in communication with the
pressurized furnace gases, a removable cartridge type
electrode assembly, said assembly being tubular shaped of
a diameter and length to closely fit throughout the length
of and having a flange on the outer end arranged to seal
one end of said access tube, said assembly comprising-a
tubular electrode support having two internal annular
insulator retainer rings positioned adjacent but spaced
inwardly from the opposite ends of said support, a high
voltage electrode extending coaxially through the support
and having two insulators which bear respectively on each
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of the retainer rings, a compression means disposed on the
outer end of said high voltage electrode to maintain the
insulators pressed firmly against the retainer rings, an
electrode attached to the support, a source of fluid at a
pressure above the pressure of the furnace gases, duct
means including jet means in communication with said
fluid source and arranged to direct high pressure fluid
through the wall of the access tube in a series of high
velocity jets converging along the central axis of the access
tube in a direction opposing the flow of furnace gas out-
wardly when said closely fitting electrode assembly is re-
moved from the access tube, and fluid control means in
the duct means operable to introduce said fluid to said jet
means upon Tetraction of said igniter during periods of
inaction.

8. A pressurized furnace having a fuel burner creating
hot gases under pressure, a fluid fuel burning retractable
igniter for said burner, said igniter having means for pro-
jecting it into operative relationship with ‘the burner and
retracting it therefrom during periods of inaction, said
igniter including an electrode access tube extending
through a wall of said furnace in communication with the
pressurized furnace gases, a removable cartridge type elec-
trode assembly, said assembly being tubular shaped of a
diameter and length to closely fit throughout the length of
and having a flange on the outer end arranged to seal
one end of said access tube, a fuel burner support tube
in said igniter having its interior in communication with
the furnace gases, a removable fluid fuel burner barrel
disposed in said support tube and arranged to seal said
tube, a source of fluid at a pressure above the pressure
of the furnace gases, duct means including jet means in
communication with said fiuid source and arranged to
direct high pressure fluid through the wall of said support
tube in a series of high velocity jets converging along the
central axis of the support tube in a direction opposing the
flow of furnace gas outwardly when the burner barrel is
removed, and fluid control means in the duct means oper-
able to introduce said fluid to said jet means upon retrac-
tion of said igniter during periods of inaction.

9. A pressurized furnace having a fuel burner creating
hot gases under pressure, a fluid fuel burning retractable
igniter for said burmer, said igniter having means for
projecting it into operative relationship with the burner
and retracting it therefrom periods of inaction, said igniter
including an electrode access tube extending through a
wall of said furnace in communication with the pressur-
ized furnace gases, a removable cartridge type electrode
assembly, said assembly being tubular shaped of a diam-
eter and length to closely fit throughout the length of and
having a flange on the outer end arranged to seal one end
of said access tube, said assembly comprising a tubular
electrode support having two internal annular insulator
retainer rings positioned adjacent but spaced inwardly
from the opposite ends of said support, a high voltage
electrode extending coaxially through the support and hav-
ing two insulators which bear respectively on each of
the retainer rings, 2 compression means disposed on the
outer end of said electrode to maintain the insulators
pressed firmly against the retainer rings, a low voltage elec-
trode attached to the tubular support at the forward end
thereof and forming with the forward end of said high
voltage electrode a spark gap, a source of fluid at a pres-
sure above the pressure of the furnace gases, duct means
including jet means in communication with said fiuid
source and arranged to direct high pressure fluid through
the wall of the access tube in a series of high velocity jets
converging along the central axis of the access tube in a
direction opposing the flow of furnace gas outwardly when
said closely fitting electrode assembly is removed from
the access tube upon retraction of said igniter during
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periods of inaction, fluid control means in the duct means
operable to introduce said fiuid to said jet means, a fluid
fuel burner support tube in said igniter having its interior
in communication with the furnace gases, a removable -
fluid fuel burner barrel disposed in said support tube and
arranged to seal said tube, duct means including jet means
in communication with said fluid source and arranged to
direct high pressure fluid through the wall of said support
tube in a series of high velocity jets converging along the
central axis of the support tube in a direction opposing
the flow of furnace gas outwardly when the burner barrel is
removed, and fluid control means in the duct means oper-
able to introduce said fluid to said jet means upon retrac-
tion of said igniter during periods of inaction.

10. ‘A furnace having a fuel burner, a fluid fuel burn-
ing igniter arranged to ignite said burner, said igniter
having an electrode access tube extending through a
wall of said furnace in communication with the furnace
gases, a readily removable cartridge-type electrode assem-
bly, said assembly being tubular shaped of a diameter
and length to closely fit throughout the length of and
having a flange on the outer end arranged to seal one end
of said access tube, means for detachably clamping said
cartridge assembly .in operative position in said access
tube, said assembly comprising a tubular electrode support
having two internal annular insulator retainer rings posi-
tioned adjacent but spaced inwardly from the opposite
ends of said support, a high voltage electrode extending
coaxially through the support and having two insulators
which resiliently bear respectively on each of the retainer
rings, a yieldable compression means disposed on the outer
end of said high voltage electrode to maintain the insula-
tors pressed firmly against the retainer rings, and a low
voltage electrode attached to the tubular support at the
forward end thereof and forming with the forward end of
said high voltage electrode a spark gap.

11. A furnace having a fuel burner, a fluid fuel burn-
ing retractable igniter for said furnace, said igniter having
means for projecting it into operative relationship with the
burner and retracting it therefrom during periods of inac-
tion, said igniter having an -electrode access tube extend-
ing through a wall of said furnace in communication
with the furnace gases, a readily removable cartridge
type electrode assembly, said assembly being tubular
shaped of a diameter and length to closely fit throughout
the length of and having a flange on the outer end arranged
to seal one end of said access tube, means for detachably
clamping said cartridge assembly in operative position in
said access tube, said assembly comprising a tubular elec-
trode support having two internal annular insulator re-
tainer rings positioned adjacent but spaced inwardly from
the opposite ends of said support, a high voltage electrode
extending coaxially through the support and having two
insulators which resiliently bear respectively on each of
the retainer rings, a yieldable compression means disposed
on the outer end of said high voltage electrode to main-
tain the insulators pressed firmly against the retainer rings,
and a low voltage electrode attached to the tubular sup-
port at the forward end thereof and forming with the for-
ward end of said high voltage electrode a spark gap.
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