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1. 
This invention relates to electric igniters, and 

more particularly to electric spark igniters Sub 
jected to high temperatures as in internal Com 
oustion power plants. 
The invention is well adapted for use in con 

nection with spark plugs for the combustors of 
gas turbine powerplants, and it is this applica 
tion of the invention which I have elected Spe 
cifically to illustrate and describe. It is to be 
understood, however, that the invention is not 
limited thereto necessarily but may be used also 
in rocket or reaction type motors and other Com 
bustion apparatus. 
Actual service experience has shown that ther 

mal powerplants of the type described are sub 
ject to serious limitations with regard to per 
missible power rating, operating temperatures, 
service life of the igniting device, and the max 
imum interval between overhauls because of the 
inability of the igniting device to withstand the 
exceedingly high temperatures to which it is sub 
jected during the operation of such powerplants. 
Furthermore, because of high operating temper 
atures, it has not been possible to locate the ig 
niter in the most favorable location for Optimum 
ignition characteristics of the combustor. 

Accordingly, it is an object of this invention 
to provide a novel and improved arrangement for 
cooling the igniter. 

It is also an object of the invention to prevent 
fouling of the igniter which may result from 
the deposition of unburned fuel or carbonized 
particles on the electrodes, insulator or other ex 
posed parts of the igniting device, which might 
provide a current leakage path or otherwise ad 
versely effect ignition of the fuel by the spark. 
Other objects and advantages will be apparent 

from the following description taken in connec 
tion with the accompanying drawings, in which 
Fig. 1 is a view, partly in section, illustrating one 
embodiment of the invention as applied to a gas 
turbine powerplant; Fig. 2 is an enlarged sec 
tional view of the arrangement shown in Fig. 1; 
Fig. 3 is an enlarged Sectional view illustrating 
a modified arrangement of the electrodes; and 
Fig. 4 is another enlarged sectional view illus 
trating a further modification. 

Referring now to Figs. 1-3, an outer casing 
defines an air supply space 2, in which a cylin 
drical inner wall or "liner' 3 is co-axially sup 
ported, as for example, by a plurality of radially 
extending fins or baffles 4. These baffles may be 
welded to the Outer Surface of liner 3 and ar 
ranged to slide freely into the outer housing or 
Casing . The liner 3 defines an elongated COm 
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bustion space which is closed at one end by an 
end dome 5. The opposite end of the combustion 
space is open to permit the discharge of the con 
bustion products to a suitable turbine (not 
shown). For the purpose of illustration, the 
combustion shown is similar to that disclosed in 
the Copending application of Anthony J. Nerad, 
Serial No. 750,015, fied May 23, 1947, and as 
signed to the same assignee as the present appli 
cation; but it should be noted that the inven 
tion may be applied to other combustion devices 
of the general type described. 
The end dome 5 supports a fuel nozzle 6, which 

is preferably of a type which produces a conical 
spray of fuel particles, as indicated by the spray 
pattern 7. A conduit 8 serves to conduct fuel to 
the nozzle from a Suitable fuel supply means (not 
shown). AS is more particularly described in 
the above-mentioned application of Anthony J. 
Nerad, combustion air under pressure is con 
veyed by means of a duct or 'air adapter' 9 from 
a Suitable compressor (not shown) to the air sup 
ply space 2. This combustion air is admitted 
from the air supply space to the combustion or 
reaction space within liner 8 through a plural 
ity of spaced holes O. 
In order to initiate combustion in the cham 

ber, an igniting device in the form of an elec 
trically-energized spark plug, is provided. Spark 
plug may be supported on air adapter 9 by a 
mounting boss 2 in such a manner that an end 
portion of the Spark plug projects through the 
end dome and into the combustion chamber. 
The arrangement and proportions of this end 
portion of the spark plug is such that electrodes 
3, 4 which define the spark gap are located 

Substantially in the normal path of the conical 
spray pattern of fuel particles issuing rom the 
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fuel nozzle 6. Surrounding an insulator 5 and 
the central electrode 3 of the spark plug is a 
cylindrical co-axially spaced metal sleeve f6 
forming an annular cooling air passage T. An 
opening 8, Figures 1 and 2, is provided in sleeve 
is in cooperative relation with the air supply 
space 2 and the cooling passage 7 to form a con 
plete flow path for the cooling air around the 
insulator and the central electrode. 

Still referring to Figures 1-3, the second igniter 
electrode 4 may comprise a hollow tubular mem 
ber bent or formed to any suitable configuration 
as illustrated in the drawings. One end of elec 
trode 4 is maintained in spaced relation with 
the central electrode 3 to define a spark gap 
of any desired value. Electrode 4 may be se 
cured to the shroud or sleeve 6 by welding or 
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any other convenient securing means. The other 
end of electrode 4 may be beveled as illustrated 
in Fig. 2, or it may be directed so as to receive 
substantially the full dynamic pressure from the 
air supply space 2 in any convenient manner, 
as for example by bending the hollow tubular 
member 4 to face in the proper direction as 
indicated in Fig. 3. 
Cooling and insulating air under pressure may 

be supplied from the same compressor which 
serves as the source of supply of the combustion 
air. It will be apparent that such an arrange 
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ment is feasible because in the Ordinary Oper 
ation of a combustor of the type described there 
is a definite pressure drop from the Supply Space 
2 to the reaction space within the liner 3. This 
pressure drop is therefore available to effect a 
flow of cooling air through opening 8 and cool 
ing passage T. Of course, a separate auxiliary 
source of cooling air at any desired pressure 
may be employed if desired. It will also be ob 
vious to those skilled in the art that since the 
total or the dynamic pressure of the air flowing 
in the air supply space 2 and against the open 
end of member 4 will always be greater than 
the static pressure of the same air stream in the 
absence of any pressure conversion or diffusion 
process, there is a decrease in pressure from one 
end of member 4 to the other in such a direction 
as to cause a flow of air through this member 
from the air supply space 2 to the interior of the 
combustion chamber. 
An important feature of the arrangement is 

that this flow of relatively cool air from hollow 
electrode 4 is discharged directly against the 
exposed end portion of the solid central elec 
trode 3. Thus the air issuing from electrode f4 
as indicated by arrow a serves to effectively cool 
the solid electrode 3 as well as to insulate the 
latter so as to prevent the deposit of carbonized 
fuel particles thereon. Obviously electrode 4 is 
cooled by virtue of the air flowing through it as 
indicated by arrow 4a. In addition, the air 
issuing from the open end of shroud 6, as in 
dicated by arrows 6a, also tends to bioW fuel 
particles away from both electrodes to prevent 
the deposit of carbonized fuel particles thereon. 
A modified embodiment of the invention is 

illustrated in Fig. 3. This arrangement is simi 
lar to Fig. 2, but differs in that the discharge from 
electrode 4 is substantially coaxial with the axis 
of solid electrode 3 and that the opposite end 
is arranged to face in the proper direction to 
receive substantially the full dynamic pressure 
from the air supply space as will be apparent from 
the drawing. 
A further modification is illustrated in Fig. 4. 

The sleeve or shroud 6 may be replaced by Con 
centric spaced walls 20, 2 surrounding the insu 
lator 5 and the central electrode 3 and de 
fining cylindrical co-axially spaced shroud means 
and forming annular cooling passages and 22. 
Walls 20, 2 may be welded to a supporting mem 
ber 23 which also forms a closure for the upper 
portion of passage 22. The other end of walls 
20, 2 are bent or formed to close the lower end 
of the cylindrical shrouds except for circular 
openings 24, 25 of equal diameter which are pro 
vided in each of the walls 20, 2 concentric with 
central electrode f3. The diameter of Openings 
24, 25 is of Such value as to define annular spark 
gaps between the central electrode 3 and Walls 
20, 2 of any desired value. 
Openings 26, 27 are provided in walls 20, 2, 

respectively, to admit cooling and insulating air 
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to passages 7 and 22. Ordinarily opening 27 
will be made of greater diameter than that of 
opening 26 to insure that some of the air from 
the air supply space 2 will be caused to flow in 
each of passages 7, 22. It will be apparent that 
openings 26, 27 need not be arranged in any 
particular relation to each other; but it is de 
sirable that opening 27 be adapted to receive the 
dynamic pressure of the air flowing in the air 
supply space 2. In addition, it is desirable that 
opening 26 be located as near the upper end of 
passage 7 as is feasible in order to cause the 
air to flow across the surfaces of the insulator 5. 

It will be seen that, since pressure relation 
ships similar to those described above in connec 
tion with the arrangements illustrated in Figures 
1-3 will also apply with respect to the arrange 
ment illustrated in Fig. 4, cooling air is caused to 
flow through passage 7 across the surfaces of 
insulating bushing 5 and the exposed end of 
electrode 3; and that cooling air is also caused 
to flow through passage 22 and from an annular 
jet which is discharged against the exposed end 
portion of the solid electrode 3. In this manner 
both the vulnerable electrodes are cooled and 
insulated from partly burned fuel particles during 
the combustion process. The cooling air also 
supplies extra oxygen so as to insure complete 
combustion in the neighborhood of the Spark 

- plug, thereby reducing the amount of unburned 
fuel in this region which might otherwise car 
bonize and be deposited on the comparatively 
cool Surfaces of the electrodes. I have also found 
that less frequent cracking of the insulator bush 
ing 5 occurs when cooling is accomplished in 
accordance with the invention. 
Whereas previously used spark plugs lasted only 

about five hours in operation with gas turbine 
combustors, those incorporating the invention 
have operated as long as 260 hours without serious 
deterioration. It will be seen that the invention 
provides a simple yet effective arrangement for 
cooling both electrodes of an electric igniting 
device as well as the insulating bushing, and also 
for preventing fouling by carbonized particles SO 
that the permissible power rating, operating tem 
perature limits, and the time interval between 
overhauls can be increased. 
While particular embodiments of the invention 

have been illustrated and described, it will be 
apparent to those familiar with the art that 
various changes and modifications may be made 
Without departing from the invention, and it is 
intended to cover in the appended claims all such 
changes and modifications as come within the 
true spirit and scope of the invention. 
What I claim as new and desire to Secure by 

Letters Patent of the United States is: 
1. For use in combustion apparatus having a 

combustion chamber, an igniter including an 
insulating bushing supporting a first electrode 
having an end portion adapted to project into 
the combustion chamber, a first wall portion de 
fining a shroud Surrounding said projecting end 
portion and Spaced therefrom to define a first 
annular cooling fluid passage, a second wall por 
tion surrounding said first wall and spaced there 
from to form a Second annular cooling fluid pas 
Sage, Said first and Second Walls being Secured 
at one end to the igniter to form a closure at one 
end of both of said passages, said first wall 
adapted to cooperate with said second wall at the 
opposite end to form a second electrode and a 
nozzle Communicating with said second passage 
and spaced from Said first electrode to define a 
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spark gap, said nozzle being adapted to discharge 
a jet of cooling and insulating fluid acroSS said 
jet and against the first electrode to cool both 
electrodes and to prevent the deposition of car 
bOnized fuel particles, thereon, and means for 
supplying cooling fluid under pressure to both of 
Said passages. 

2. Apparatus in accordance with claim 1 where 
in the means for supplying cooling fluid to both 
paSSages includes an Opening adjacent the closed 
end defined by each of shroud walls, said open 
ings being of unequal diameter and the second 
Wall portion defining the larger of said openings. 

JOHN A. BENSON. 
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