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69 Igniter plug.

@ An igniter plug having a tungsten center electrode (5)
supported by a conductive pin (13) and an annular electrode
(3) with an air gap (15) between said electrodes is provided
with a nickel coating (21) on the tungsten center electrode (5)
and a portion of the supporting pin (13), and with a collar (27)
situated within a portion of the annular electrode (3) to retain a
ceramic sleeve {17) within the air gap (15).

ACTORUM AG



10

15

20

25

30

35

_1e 0020200

Igniter plug

The present invention relates to an improved ig-
niter plug that will withstand long term use at high tem-
peratures. Generally, igniter plugs are used 1in engines,
such as aircraft engines, to provide the spark for ignition
of fuel. Such plugs comprise a central electrode that is
composed of tungsten or other conductive material and an
outer annular electrode spaced therefrom, to provide an air
gap, with conductivity established between the center elec-
trode and an electrical source. The annular electrode gener-
ally serves as a ground. A ceramic insulator is provided in
the air gap. Upon energizing of the center electrode, a
spark 1s produced across the gap between the center elec-
trode and the annular electrode, which spark ignites the
fuel for use in the engine.

The use of tungsten as the material from which
the center electrode is formed has been preferred. However,
due to the high temperature and environnent to which the
electrode is subjected during operation of the igniter plug,
tungsten oxide is sometimes formed on the electrode surface
which causes the electrode surface to expand and exercise
forces on the initially spaced ceramic insulator, causing
cracks in the insulator top. Such cracks shorten the effec-
tive 1life of the igniter plug.

The problem posed by formation of an oxide film
on the surface of the tungsten tip insulator is described in
U.S. Patent No. 3,890,518 wherein an oxidation resistant ma-
terial, such as silicon or aluminium, is provided over the
tungsten part of the inner electrode as a diffused surface
layer. The application of the silicon or aluminium coating
is effected by surrounding the entire electrode tip with a
fine powder of the desired material and heating the assembly
for four hours at a temperature of 1060°C under an argon at-
mosphere. In that embodiment, the electrode tip is provided
with an oxidation resistant layer of diffused silicon by
coating the complete tip of a thickness of about 15 microns
and the layer is removed from the axial end surface of the

tip that is to be connected to the main electrode or pin.
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The present invention overcomes the disadvantages
and limitations of the prior art arrangements by providing
an igniter plug comprising a cylindrical center electrode
supported by a conductive pin, an annular electrode surroud-
ing the c¢ylindrical center electrode and spaced therefrom by
an air gap, and an insulating sleeve intermediate the elec-
trodes, in which there is provided a nickel coating over at
least the exposed surface of the cylindrical center elec-
trode.

Such nickel coating by preventing growth of tung-
sten oxide on the surface of the cylindrical central elec-
trode allows the production of a stable, long life igniter
plug.

One way of carrying out the invention is de-
scribed in detail below with reference to the single figure
of the drawing which illustrates more particularly a cross-
sectional view of the tip of the igniter plug according to
the present invention.

Refer:'ing now to the drawing, there is illus-
trated an improved igniter plug constructed according to
the present invention.

The igniter plug 1, the tip of which is illus-
trated, comprises an outer or annular electrode or conduc-
tive shell 3, preferably of stainless steel and tungsten
alloy, and an inner or center electrode 5 of tungsten. The center
electrode 5 is of general cylindrical configuration, with a
circular wall 7, exposed end 9 and support end 11. The cen-
ter electrode is supported by a pin or rod 13, which is of
an electrically conductive material such as a nickel ferrous
alloy, and is attached to the pin by welding or other attach-
ment means.

The annular electrode 3 and center electrode 5
are spaced from each other by an air gap 15. Provided within
the air gap 15, intermediate the electrodes 3 and 5, is an
insulating sleeve 17. The conductive pin 13 also has there-
about a pin insulating member 19. The insulating sleeve 17
and member 19 are preferably of a ceramic insulating ma-
terial, such as alumina based ceramic insulators known in
the art.
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The above desbribed general description of the
igniter plug is of conventional design and has certain defi-
ciencies that are corrected by the present invention.

The present invention provides a coating of
nickel completely about the exposed surface of the tungsten
electrode. This coating, illustrated as coating 21 in the
drawing, provides exceptional stability and long 1ife for
the center electrode 5. As illustrated, the nickel coating,
in addition to covering the complete surface area of circu-
lar wall 7, exposed end 9 and support end 11 of the tung-
sten electrode 5, also covers a portion of the supporting
pin 13 adjacent the center electrode to provide complete
encasement of the electrode even at welding points. The
thickness of the nickel coating that is deposited on the
electrode, such as by electroplating, should be between
about 25 to 75 microns. Preferably, the thickness of the
coating is on the order of 50 microns.

The nickel coating in the present iﬁvention, at a
thickness of 25 to 75 microns is applied to the electrode
tip and part of the conductive pin by electroplating. Dif-
fusion of the nickel into the tip and the pin is achieved
by heating the assembly to a temperature of about 1093°C
under influence of a vacuum, using a maximum pressure of
about 1 x 10"1l torr.

Preferably, the conductive shell 3 is comprised
of a main shell 23, which is stainless steel, and a shell
tip portion 25 which is composed of tungsten alloy, with
the two portions attached by brazing. In order to retain the
ceramic insulating sleeve 17 within the electrode tip assem-
bly, while still permitting thermal expansion of the same, a
collar 27 is provided about the inner circumference of the
main shell 23, which collar is affixed to the shell by plug
welds 29. With the provision of the collar 27, the main in-
sulator or pin insulating member 19 telescopes freely into
the tip insulator 17 but does not firmly abut the latter.
Thus, the shell will not be in a longitudinal stress condi-
tion during thermal differential contraction when the ig-
niter cools down from high operating temperatures.

As an example of the benefits of the present
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invention, wherein the tungsten center electrode has a nickel
coating of 50 micron thickness over the exposed surface and
a portion of the pin supporting the same, such plugs were
compared with plugs without such a coating.

A plug according to the present invention was
subjected to voltage testing, both dry and wet, using an ex-
citer, followed by ten minutes of sparking with fuel dripped
on the tip. This was followed by a further voltage test. Subse-
gquently, the igniter was placed in a test fixture for a heat
cycle at 650°C at the tip lasting five hours, followed by in-
spection for cracks in the ceramic tip insulator sleeve. This
sequence of voltage test, sparking test and temperature test
was repeated until fifty hours of the temperature exposure
was accomplished. The plug of the present invention com-
pleted the full ten cycles of five hours each at 650°C and
showed no cracks in the tip insulator.

A plug without the nickel coating lasted only
three cycles of five hours each at 650°C, according to the
above test and, after the end of the third cycle, the tip
insulator showed two radial cracks and testing was stopped.

The present invention thus provides an igniter
plug having a tungsten tip that can withstand high tempera-
ture operation without cracking of the tip insulator so as
to provide stability and many hours of operation of the ig-
niter plug.
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Claims:

1. Igniter plug comprising a cylindrical center
electrode (5) supported by a conductive pin (13), an annu-
lar electrode (3) surrounding the cylindrical center elec-
trode (5) and spaced therefrom by an air gap (15), and an
insulating sleeve (17) intermediate the electrodes (3,5),
characterized in that there is provided a nickel coating
(21) over at least the exposed surface of the cylindrical
center electrode (5).

2. Igniter plug as claimed in claim 1, character-
ized in that the nickel coating (21) also covers a portion
of the supporting pin (13) adjacent the cylindrical center
electrode (5).

3. Igniter plug as claimed in claim 1 or 2,
characterized in that there is provided a ceramic insulator
(19) about the conductive pin (13), spaced from the cylin-
drical center electrode (5).

4, Igniter plug as claimed in claim 1, character-
ized in that the annular electrode (3) is formed of a plu-
rality of sections (23,25), with the section (25) proximate
the cylindrical center electrode (5) comprised of a tung-
sten alloy and the remaining section (23) of stainless
steel.

5. Igniter plug as claimed in claim 4, character-
ized in that the insulating sleeve (17) is retained within
the igniter plug tip by means of a collar (27) situated
within the remaining stainless steel section (23) of the
annular electrode (3) and affixed to said electrode (3).

6. Igniter plug as claimed in claim 1, character-
ized in that the nickel coating (21) is between 25 to 75
microns in thickness.
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