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GLOW PLUG IGNITER
John J. Lawser, Dearborn, Mich., assignor to Ford Mo-
tor Company, Dearborn, Mich., a corporatlon of Dela-

ware
" Filed Oct. 29, 1957, Ser. No. 693,059
2 Claims. (Cl. 317—98)

This invention relates to a glow plug igniter and more
particilarly to ‘a glow plug igniter which is especially
adapted for use in the combustion chambers of gas tur-
bine engines.

Although not so limited, the glow plug 1gn1ter of this
invention is suitable for use in the heating means of the
Elastic Fluid Power Plant disclosed in copending applica-
tion Serial Number 650,446, filed April 3, 1957, in the
names of Willis M. Clark, Jr., and Benjamin T. Howes,
and assigned to the assignee of the. present invention.
Glow plugs used in this type of power plant must ignite
a mixture of fuel and air which flows past the glow
plug at quite high rates from the impetus of the com-
pressor turbine. This high rate of flow past the igniter
‘has always been a problem -as the raw mixture of fuel
and air tends to cool the igniter below 1gn1tlon tempera-
tures.

Under normal starting conditions, the resistance wire
of a glow plug igniter must reach very high temperatures,
on the order of 1500 to 3000 degrees F., for a period of
ten seconds or more in order to ignite the fuel-air mix-
ture. - After combustion has beéen initiated and the glow
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plug has been deenergized, the end of the glow plug ele- -

ment will be exposed to high temperatures, for example,
from 1400 to 1800 degrees F., for long periods of time
while the engine is operating.

The present invention provides a glow plug igniter
which is admirably suited for use in a gas turbine engine
working under the above operating conditions. Briefly,
the invention comprises a glow plug igniter with a body
which is adapted to be affixed to the combustion chamber
of a gas turbine engine. Mounted within the glow plug
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body is a metallic sleeve which extends from one end of -

the body to a point intermediate. the ends of said body.
Mounted -within this sleeve are two electrical conductors
which are electrically insulated from each other and from
the sleeve by means of a refractory insulating material.
A hau'pm shaped electrical resistance element is positioned
within the body and is electrically connected at one end
to one.of said conductors, and at the other end to the other
‘conductor. Preferably, the body extends axially beyond
the end of said resistance element to shield said element
and thereby prevent undue chilling by the raw fuel-air
mixture which flows by said glow plug element prior to ig-
nition thereof. ‘The body member may also have a plural-
ity of apertures positioned therein adjacent the end of the
resistance element to provide desired turbulence of the
fuel-air mixture about the electrical resistance element.

An object of the present invention is the provision of
a glow plug igniter for use in the combustion chamber
of a gas turbine engine.

A further object of the invention is the provision of
a glow plug igniter for use in the combustion chamber of
a gas turbine engine in which the electrical resistance ele-
ment is protected against undue chilling from the flow
of an unignited combustlble fuel mixture past said glow
plug.

A further object is the provision of the glow plug ig-
niter for use in a gas turbine engine in which a structure
to produce turbulence of unignited combustible fuel mix-
ture about the electrical resistance element is provided.

Still another object of the invention is the provision
of a glow plug igniter for use in a gas turbine engine in
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which the electrical connections are made remote from
the end of the glow plug which is adapted to extend
into the combustion chamber of the engine.

Other objects and attendant advantages of the present
invention will become more apparent as the specification is
considered in connection with the -accompanying draw-
ings in which:
 FIGURE 1 shows a perspective view partially in sec-
tion of a preferred embodiment of the invention; and,

FIGURE 2 is an enlarged partial longltudmal sect10na1

view of a portion of the invention shown in FIGURE 1.
_ Referring now to the drawings in which like reference
numerals des1gnate like parts throughout the views there-
of, there is shown in FIGURES 1 and 2 a preferred em-
bodiment of the invention in which the numeral 16 desig-
nates the body of the glow plug igniter of the present
invention. The body portion 10 may be divided into
a ‘hexagonal shaped. portion 12, a threaded portion 13
and a portion of reduced diameter 14. - The body por-
tion 10 has an internal bore 15 positioned therein which
is-adapted to receive a metallic sleeve 16 preferably made
of -a high temperature metal such as stainless steel AIST
Type 304 or 310, or “Inconel Major” which is an alloy
whose major constituents are nickel 75%, chromium 15%
and iron 8%. The sleeve can be conveniently secured
to the body by hydrogen brazing. This sleeve may ex-
tend from the end of the hexagonal body portion to a
point intermediate the ends of the body, and carries a
pair of conductors designated by the numerals 17 and 18,
said conductors having bent out portions 21 and 22 which
facilitate the making of electrical connections thereto.
. A refractory msulatmg material 23, for example, mag-
nesium oxide, is positioned within the sleeve 16 and
around the conductors 17 and 18 to electrically insulate
the conductors from each other. The refractory insu-
lating material  also insulates the conductors from the
sleeve 16 and the glow plug igniter body.

An electrical resistance element 24, preferably of a
hairpin shape, is positioned within the bore 15 and is
electrically and mechanically connected at one end to the
conductor 17, and at the other end to the conductor 18
by any suitable method; for example, high temperature
brazing or butt-welding so that the support for the re-
sistance element is furnished by the conductors. The
resistance element is preferably made of molybdenum
disilicide which has high electrical resistivity, high oxida-
tion resistance and high bending and tensile strengths at
elevated temperatures.

The electrical conductors 17 and 18 are also preferably
made of molybdenum disilicide so that a good mechanical
and electrical connection can be made between the elec-

trical conductors and the electrical resistance element by

the high temperature brazing or butt-welding. processes.
Other materials may be used, however, the electrical con-

‘ductors and the electrical resistance elements should be
-made of materials having coefficients of thermal expan-

sion which are nearly equal so that stresses are not set
up in the connection between the conductors and resistance
element when they are heated and cooled. The conduc-
tors should preferably be made two to three times the
diameter of the heating elements so that the majority of
the heating occurs in the resistance element when elec-
trical current is passed through the electrical conductors
and the element, and so that relatively large areas are
available at the face of the electrical conductors to facili-
tate connecting the resistance element thereto.

As best shown in FIGURE 2, the end of the body por-
tion of reduced diameter 14 extends beyond the end of
the curved portion of the electrical resistance element 24
and a plurality of apertures 25 are provided in the body
portion 14 adjacent the curved portion of the electrical
resistance element to provide desired turbulence of the
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fuel-air mixture in the immediate vicinity of the elec-
trical resistance element. ~ This turbulence aids materially
in the ignitlon of the fuel-air mixture.

The provision of the body member of the glow plug
extending beyond the end of the electrical resistance ele-
ment prevents the resistance element from becoming un-
duly chilled as the unignited fuel-air mixture moves past
the element. It will also be noted from an inspection
of the drawings that the electrical connections between
the electrical resistance element 24 and the electrical con-
ductors 17 and 18 is in such a position that excessive heat
from the combustion chamber will not adversely affect
and weaken such connection as it is located a considerable
distance from the end of the glow plug igniter body

When installed for operation in a gas turbine engine,
the end 21 of the electrical conductor 17 is connected to
one terminal of the electrical power source of the en-
gine; for example, a battery, while the end 22 of the other
electrical conductor 18 is connected to the other terminal
of said power source through any conventional switching
mechanism (not shown). The igniter may be energized
at the same time that the compressor turbine of the
gas turbine engine is set into operation. The igniter re-
mains energized until it has accomplished ‘its purpose of
igniting a combustible fuel-air mixture which flows in the
combustion chamber of the engine past the igniter. ~After
ignition of this combustible mixture, the ignitier is deen-
ergized.

Thus, the present. invention provides a simple, rugged
and rehable glow plug igniter for a combustion chamber
of a gas turbine engine.

I claim as my invention: :

1. In a glow plug lgnlter for use ina combustion cham-
ber of a gas turbine engine, a body having an internal
bore positioned therein, said body having an hexagonal
portion at one end thereof, a threaded portion interme-
diate the ends, and a portion of reduced diameter at the
end opposite said hexagonal portion, a'sleeve positioned in
said internal bore and extending from said hexagonal
portion of said body to a position intermediate the ends
of said body, said sleeve having a pair of conductors po-
sitioned therein, and a refractory insulating material posi-
tioned therein to electrically insulate said conductors from
said sleeve and from each other, a hairpin shaped elec-
trical resistance element positioned within said internal
bore terminating short of the end of said body portion
of reduced diameter, one end of said resistance wire being
electrically connected to one of said conductors, the other
end of said resistance wire being electrically connected
to the other conductor, said hairpin shaped resistance ele-
ment having a terminal portion positioned adjacent that
end of the body which is adapted to be positioned in com-
bustion chamber of the gas .turbine engine, said body
being imperforate from a position adjacent the electrical
connection between said first and said second electrical
conductors and said resistance element to a position adja-
cent the curved terminal portion of said resistance ele-
ment, said body portion of reduced diameter having a
plurality of apertures positioned therein immediately ad-
jacent the curved terminal portion of said hairpin shaped
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electrical resistance element, each of said electrical con-
ductors extending beyond said sleeve at the end of the
hexagonal portion of said body and being bent outwardly
from said sleeve to facilitate electrical connection there-
to.

2. In a glow plug igniter for use in a combustion cham-
ber of a gas turbine engine, a body having an internal
bore positioned therein, said body having an hexagonal
portion at one end thereof, a threaded portion interme-
diate the ends, and a portion of reduced diameter at the
end opposite said hexagonal portion, a sleeve positioned
in said internal bore and extending from said hexagonal
portion of said body to a position intermediate the ends
of said body, said sleeve having a pair of conductors
positioned therein, and a refractory insulating material
positioned therein to electrically insulate said conductors
from said sleeve and from each other, a hairpin shaped
electrical resistance element positoned within said internal
bore terminating short of the end of said body portion
of reduced diameter, one end of said resistance wire being
electrically connected to one of said conductors, the other
end of said resistance wire being electrically connected to
the other conductor, said hairpin shaped resistance ele-
ment having a terminal portion positioned adjacent that
end of the body which is adapted to be positioned in. the
combustion chamber of the gas turbine engine, the elec-
trical connection between said conductors and said hair-
pin resistance element being positioned an. appreciable
distance from the end of said body portion of reduced
diameter and located within said sleeve, said body being
imperforate from a position adjacent the electrical con-
nection between said first and said second electrical con-
ductors and said resistance element to a position adjacent
the curved terminal portion of said resistance element,
said body portion of reduced diameter having a plurality
of apertures positioned therein immediately adjacent the
curved terminal portion of said hairpin shaped electrical
resistance element, each of said electrical conductors ex-~
tending beyond said sleeve at the end of the hexagonal por-
tion of said body and being bent outwardly from said
sleeve to facilitate electrical connection thereto.
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