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This invention relates to electric spark dis 
charge devices such as are used for igniting in 
fiannable mixtures in an after buriner of a gas 
turbine engine. In the after burner of a gas tur 
bine engine, the spark is usually required near 
the centre of a large diameter duct in which a 
fuel bearing gas flows. It has been proposed, for 
providing an ignition spark at the centre of a duct 
of an after burner to enploy an electric spark 
discharge device which is of normal construction 
in that it has a central electrode Surrounded for 
the Whole of its length by a ceramic insulator 
which, in turn, was surrounded by a netal sheath, 
In this proposal the ceranic insulator is made up 
of a number of separable lengths. However, such 
electric Spark discharge devices suffered from 
the drawback that in time fuel (usually paraffin) 
found its Way into the sheath and Was deposited 
On the insulator or insulators where it was car 
bonised and provided a conducting patih between 
the electrode of the device and the earthed sheath 

. So that eventually the electrode never became 
charged Sufficiently to cause a spark to jump 
across the Spark gap, 

TËThe object of the present invention is to pro 
vide an electric spark discharge device suitable 
for extending across a large diameter duct and 
Which does not suffer from this drawback. 
Two electrical spark discharge devices con 

structed in accordance with the present inven 
tion and Suitable for igniting a combustible mix 
ture in a jet pipe of a gas-turbine engine will 
noW be described with reference to the acco 
panying dira, Wings, of which: 

Figure i shows one device with the top half in section, 
Figure 2 shows the other device with the top 

half in Section, and ’ · , . 
Figure 3 shows the way in which the device is 

mounted in the jet pipe. 
Referring to Figure , the discharge portion of 

the device comprises an elongated inner electrode 
member 0 which is provided at its discharge 
end With a discharge tip of rather snailer 
diam;Eier bUt coa Xia Writ; it. At its end 
renºî0te from the discharge ºp the inner elles 
trode member 8 is attached to a further gen 
erally cylindrical metal part 2, of rather greater 
diameter, which has an external thread 3 over part of its length. 
A ceramic insulating nember is is provided 

which is bored throughout its length and at one 
end is threaded to co-operate with the thread 
3 but elsewhere fits the electrode ( or the dis 
charge tip i? which projects from the end of the 
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insulator. The electrode 0 is provided with an 
annular groove and the space so formed, together 
with spaces surrounding the discharge tip adja 
cent, the end of the electrogie and Surrounding 
the electrode adjacent the end of the metallic 
insber 2, are fled with vitrous censentiag na 
terial to provide Seals 5, 6 and Sealing the 
ceasilic insulator to the electrode structure. A 
reta.lic sheath 8 is provided which is secured 

} to the insulator by being swaged over a fange at 
the middle of the insulator. The portion of the 
in Slato which Surrounds the metallic member 
i projects from the sheath 8 and is uncovered. 
The sheath 8 is shaped at 9 to provide, with 
the discharge tip , an electric spark gap. 
The terminal portion device has an inner me 

tallic member 29, and a cylindrical metal part 
2 of rather greater diameter to which the inner 
Inenber 2i is attached, an insulator 22 and a me 
tallic cover sleeve 23. This part of the structure 
of the terminal portion is arranged and connected 
together similarly to that of the discharge por 
tion, With the end of the insulator 22 which sur 
roundis the cylindrical metallic member 2 t pro 
jecting uncovered from the cover sleeve 23. 
The cover sleeve 23 is formed with a spherical 

Seating 24 and also provides a bore 25 which can 
receive a screened H. T. cable of which the core 
C2n be connected to the terminal end 26 of the 
inner member 29. 
The two cylindrical metallic parts 2 and 2, 

the one in the terminal portion and the other in 
fine discharge portion, are electrically connected 
together by a metal rod 30 which is bare and to 
which the cylindrical parts are welded. 

he embodiment shown in Figure 2 is similar 
to that shown in Figure 1 in that it comprises 
a discharge portion having a central inner elec 
trode silenber 4, joined at one end to a cylindri 
cal metal part 4 , an insulator 42 and a metal 
sheath 63 which is shaped to constitute a spark 
gap with the discharge end of the inner electrode 
menger 48. However, the cylindrical metal part 
i is provided with a head 47 which is locked 
against rotation with respect to the insulator 42 
by a locking washer 44 which is deformed at 45 
to enter a ra.dial groove in the insulator. The 
head is provided at its end remote from the 
iii er eiSctrode MNetier 4 with a spherical bear 
ing Surface 6. 
Tile device shown in Figure 2 is also similar 

to that shown in Figure 1 in that it comprises a 
terminal portion having an inner metallic mem 
ber 5 connected to a cylindrical metal part 5 
and Sui 'rounded by a ceramic insulator 52 to 
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which is attached a cover sleeve 53 provided with 
a spherical seat 54. 
In this embodiment, however, the metallic 

connector between the ends of the inner Inern 
bers 5, 4 instead of being a metal rod, is tele 
Scopic and comprises a metal tube 60 attached 
to the end of the inner member 5 by means of 
a spigot 6 to which it is welded. The tube is 
locked against rotation with respect to the in 
sulator 52 by a washer 62 which is deformed at 
63 to enter a radial groove in the end of the 
insulator. 
The telescopic metallic connector also com 

prises a metal rod 65 which at One end is con 
nected to the inner member 4f of the discharge 
portion by means of a spherical Seat 66 which 
seats on spherical surface 46. The rod 65 slides 
in the tube 60 but is maintained in electrical 
contact therewith by the head 67 on the end 
of the rod 65 remote from the discharge portion 
and by the locking means 68 by which the tube 
and rod can be locked together. 
This locking means comprises a Split collet 

70, the tapering surface of which co-operates 
with a tapering bore in One end of a nut mem 
ber 7 the other end of which is threaded to 
co-operate with a thread 72 secured on the end 
of the tube 60. A locking nut 3 is also mounted 
on the thread 2. 

Figure 3 shows how the embodiment illus 
trated in Figure 1 is mounted in the jet pipe 
of a gas turbine engine so as to ignite fuel ill 
jected through an auxiliary after burner jet. 
In Figure 3 the jet pipe is referenced it and is 
provided with a spherical Socket 8i which re 
ceives the spherical seating 24 of the terminal 
portion of the device. The seating is retained 
in place by the lock nut 82. In the centre of 
the jet pipe 80 there is an auxiliary jet 83 for 
introducing fuel into the after burner stage and 
this jet is provided with a baffle 84. 
The discharge portion of the device is mounted 

in a pocket 85 in the baffle 84 so that the Spark 
will ignite the fuel discharged through the aux 
iliary jet. 
The auxiliary jet and baffle are, of course lo 

cated with respect to the jet pipe 80 and provide 
an earthing structure for the sheath 8 of the 
discharge portion. 

It will be appreciated that the uncovered ends 5 
of the insulators 4 and 22, which project be 
yond the sheath 8 and cover sleeve 23 respec 
tively, anti also the base metal rod 30, are in use, 
located in the gas flow through the jet pipe. 
This gas flow Scours the Surface of these partS 5. 
and therefore prevents any carbon being depos 
ited on the insulators 22 and f4. In this way the 
risk of a conductive path of carbon between the 
electrode and its earthed sheath being formed 
is eliminated. 
... It will be appreciated that the provision of 
spherical seats 24, 54 allows the device to be 
mounted at any angle in the wall of the jet 
pipe. The provision of the universal joint, in 
the embodiment of Figure 2, between the metal 
lic connector and the inner member of the dis 
charge portion, enables the discharge portion 
to be mounted in a baffle or other earthing struc 
ture at an angle to the remainder of the device. 
The above description is not intended to limit 
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4. 
the invention in any way and a number of modi 
fications will be apparent to those skilled in the 
art which may be introduced without departing 
from the scope of the invention. 
I claim: 
1. An electrical spark discharge device com 

prising in combination a discharge portion hav 
ing an elongated inner electrode member, an 
outer metallic sheath, and an insulating mem 
ber separating said inner member and said 
sheath, said inner member, sheath and insulat 
ing member being so shaped and arranged that 
an electric discharge can take place between 
one end of the inner member and the adjacent 
end of the sheath and that the insulating men 
ber projects uncovered from the other end of 
the sheath; a terminal portion having an elon 
gated inner metallic member, an outer metallic 
cover sleeve, and an insulating member separat 
ing said inner member and said cover sleeve, 
said inner member, cover sleeve and insulating 
member of said terminal portion being so shaped 
and arranged that one end of the inner member 
is engageable with a suitable electric lead; and 
a metallic connector joining the ends of Said 
two inner members remote from their discharge 
and lead ends respectively, said metallic con 
nector comprising a metallic tube attached and 
electrically connected to one of said inner mem 
bers, a metallic rod attached and electrically 
connected to the other of said inner members 
and telescopically received in said tube, and lock 
ing means between said tube and Said rod. 

2. An electrical spark discharge device ac 
cording to claim 1 wherein the tube is attached 
to the inner member of the terminal portion and 
the rod is attached to the inner member of the 
discharge portion. 

3. An electrical spark discharge device ac2Ord 
ing to claim 1 wherein the locking means Com 
prises a split collet surrounding the rod, a Screw 
thread formed on or secured to the tube, and a 
nut member having a tapered bore to co-operate 
with the collet and a threaded bore to co-op 
erate with the screw thread, and a lock nut. On 
the screw thread. 

4. An electrical spark discharge device ac 
cording to claim, 1 further comprising a Sup 
porting structure for said terminal portion; a 
spherical socket in said supporting structure; 
and a spherical seating on said cover sieeve of 
said terminal portion received in said Spherical 
socket. 

5. An electrical spark discharge device ac 
cording to claim 1 further comprising a Spherical 
socket in the end of said inner member of Said 
discharge portion remote from its discharge end; 
and a spherical seating on the adjacent end of 
said metallic connector received within said 
socket. - 
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