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ABSTRACT OF THE DISCLOSURE

A glow igniter comprising a sinuously formed wire
wound in a helical groove formed in a ceramic rod with
alternate bends of the wire entered in the groove and with
alternate- opposed bends and portions joining the bends
projecting radially from the surface of the rod, where-
by substantial growth or lengthening of the wire, which
may occur in use, will not appreciably distort the config-
uration. -

————— A ———————

This invention concerns the provision of an electrical
resistance, wire-type ignited constructed so as to provide
good surface contact with the gas to be ignited and to per-
mit substantial growth or lengthening of the wire, which
may occur in use, without appreciable distortion of the
wire configuration or sagging which may result in contact
and shorting of spaced portions of the wire.

Some high melting point alloys, apparently those con-
taining aluminum and which are otherwise’ quite suitable
for glow wire igniters operating above 2000° F., have
been found to grow and cause wire formed thereof to
lengthen considerably upon repeated heating and cooling.
It is believed that this is due to the formation of alu-
minum oxide on the surface of the wire at high tempera-
tures, which oxide, while providing an excellent protec-
tive coating, has a substantially lower coefficient of
thermal expansion than the alloy from which the wire is
drawn. Because of this differential in expansion, cracks
in the tightly bonded aluminum oxide occur when'the wire
is rapidly heated and more oxide is then formed within
these cracks, causing the wire to be subsequently
stretched when it tries to shrink upon cooling. This proc-
ess apparently continues because experiments have shown
that lengthening of the wire continues upon repeated heat-
ing and cooling to the point where distortion of conven-
tional helically wound wire coils results in contact and
shorting of adjoining loops.

The primary ob]ect of the invention is to provxde an
electrical resistance wire igniter for gas having such form
and support means as will permit extensive surface con-
tact of .a gas with the wire and will permit substantial
lengthening of the wire, which may occur in use, with-
out sagging of the unsupported portions of the wire or
appreciably affecting its overall configuration.

Further objects and advantages will appear from the
following description when read in connection with the
accompanying drawing.

In the drawing:

FIG. 1 is an elevational view of a gas igniter con-
structed in accordance with the present invention;

FIG. 2 is a front end view of the igniter shown in
FIG. 1;

FIG. 3 is a rear end view of the igniter shown in
FIG. 1;

FIG. 4 is an elevational view of the helically grooved
ceramic rod;

FIGS. 5 and 6 are front and rear end views, respec-
tively, of ceramic rod shown in FIG. 4; and

FIG. 7 is a view of the sinuously formed wire ele-
ment.
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Referring to the drawing, the igniter comprises a
ceramic rod generally indicated at 10 having a large diam-
eter portion 12 in the surface of which is formed a con-
tinuous helical groove 14. The rod 10 also has a small
diameter portion 16 having longitudinal grooves 18 and
20 formed therein and a longitudinal bore 22 extending
therethrough. )

A sinuously formed wire element generally indicated
at 24, see FIG. 7, having substantially half circle reverse
bends 26 and 28 and substantially straight portions 30
joining the bends is wound in the helical groove 14 of
rod 10 with the bends 26 and small adjoining parts of the
straight portions 30 entered in the groove and with the
greater part of the straight portions 30 and connecting
bends 28 extending outward from the surface of the rod.

At the forward end of the ceramic rod, the wire ele-
ment 24 is formed at 90° and extends therefrom through
the bore 22 to the rear end of the ceramic rod where it
is formed in a reverse bend and extends longitudinally
forward therefrom in the groove 20 in the small diameter
portion of rod 10 to its one end 32. At the rear end of the
large diameter grooved portion of the ceramic rod, the
wire element 24 is formed at substantially a right angle
and extends rearward therefrom in the groove 18 to its
other end 34 at approximately the rear end of the ceramic
rod. The groove 18 extends forward into the large diam-
eter portion and intersects the groove 14.

Overlying diametrically opposite portions of the pe-
riphery of the small diameter portions of the ceramic rod
are a pair of arcuate conductive contact members 36
cemented to the surface of the ceramic rod and having
contact with the underlying straight end portions of ele-
ment 24.

The depth of the helical groove 14 may be varied as
desired. As illustrated in FIG. 2 the depth is preferably
such that the bends 26 and approximately one fourth of
the straight joining portions 30 are entered therein. The
width of the helical groove 14 is preferably just sufficient-
ly greater than the diameter of the wire of element 24
to permit easy entry. The length of wire forming the
straight joining portions 30 is preferably somewhat great-
er than the length of wire forming the bends.

The igniter described hereinabove has particular ad-
vantage when an alloy from which the element wire is
drawn has a tendency to lengthen considerably in use.
However, the construction described has other consider-
able advantages. It is economical to construct, the ele-
ment is uniformly supported, and temperature through-
out the coil is substantially uniform due to its uniformly
spaced portions in contact with the ceramic rod which
acts as a heat sink. Moreover, its uniformly spaced pro-
jecting loops permit free circulation and good area con-
tact with the gas to be ignited.

I claim:

1. An electrical resistance type igniter comprising a
rod of dielectric material having a helical groove formed
in the surface thereof and a sinuously formed electrical
resistance wire element having reverse bends and straight
portions joining the bends wound in said helical groove
with alternate bends entered into said groove and with
the greater part of the straight portions and the opposed
alternate bends projecting outward from the surface of
the rod.

2. An igniter as set forth in claim 1 in which the
reverse bends of the sinuously formed resistance wire ele-
ment are substantially half circles of uniform radii.

3. An igniter as set forth in claim 1 in which the ma-
terial from which the electrical resistance element wire is
drawn is an alloy containing a relatively small percent-
age of aluminum.

4. An electrical resistance type igniter for igniting gas
comprising a ceramic rod having a helical groove formed
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therein and a longitudinal bore therethrough, an
sinuously formed wire element adapted to be heated to
gas ignition temperature by the passing of electrical cur-
rent therethrough, said sinuously formed wire element
having reverse bends and straight portions joining the
bends and said element being wound in said helical groove
with alternate bends entered into said groove and with the
joining straight portions and opposed alternate bends
forming loops projecting substantially radially from the
surface of said rod, and said sinuously formed wire ele-
ment having straight portions at the ends thereof for elec-
trical connection, and one of said straight portions being
returned from one end of said helical groove to the other
through said longitudinal bore.

5. An igniter as set forth in claim 4 in which said 15

helical groove is deep enough to receive said alternate
bends entered therein and a part of said joining straight
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portions and said groove being just suffiicently wider than
the diameter of the wire from which said element is
formed to permit easy insertion.
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