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This invention relates to electrical ignition de-
vices for igniting a jet of atomised or gaseous
fuel by an electrically-heated filament disposed in
the path of the jet, and may be used in connection
with jet or turbine internal-combustion engines,
oil or gas-fired boilers, furnaces and similar ap-
paratus.

One of the objects of this invention is to pro-
vide a simple and reliable apparatus for igniting
a fuel jet, utilizing only a low-voltage electric
supply since the use of high voltage systems, such
as with sparking-plugs, entails certain disadvan-
tages in these particular uses.

To overcome these difficulties it has been pro-
posed to use a low fension igniter consisting es-

-sentially of an electrically-heated filament situ-
“ated in front of an atomising jet, the filament
‘being supplied, through a master-switch, from a
suitable source.  When the filament attains the
correct operating temperature, a delay action
switch completes the circuit of an electromag-
netically-operated valve which opens allowing
fuel under pressure to pass through the jet and
impinge upon the filament, which ignites it.
Such an igniter suffers from the disadvantage
that there is a delay of several seconds between
switching on and the attainment by the ignition
filament of a temperature at which ignition will
occur with complete certainty on the opening of
the fuel valve,
invention is to overcome this disadvantage.

According to this invention means are provided
to apply an alternative higher voltage electric
supply to the electrically-heated filament during
the operating time of the delay-action-switch and
to apply a lower voltage electric supply when the
delay-action-switch has operated to commence
opening the fuel-valve.

According to a feature, the invention may com-
prise,. in series with the master-switch, a two-
position switch which in one position energises a
relay to connect the electrically-heated filament
with the alternative higher voltage electric sup-
ply, and in the other position hreaks the energis-
ing circuit of the said relay, but energises a sec-
ond relay to connect the filament with the low-
voltage electric supply, and energises the valve-
operating device. )

. According to another feature of the invention,
the two-position switch may be thermally oper-
ated and automatically changed from one posi~
tion to the other when a heating resistance at-
“tains a predetermined temperature corresponding
to the operating temperature of the electrically-
heated filament.

The main object of the present:
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According to yet another feature of the inven
tion, the two-position switch may, in one posi-
tion, eriergise a third relay to connect the heating
resistance to an alternative higher voltage elec-
tric supply, and in the other position may break
the energising circuit of the said third relay bub
may energise a fourth relay to connect the heat-
ing resistance to a lower voltage electric supply.

According to yet another feature of the inven-
tion the- electrically-heated filament and the
heating resistance may be alternatively supplied
from the same higher voltage and low-voltage
electric supplies. - : -

According to yet another feature of. the inven-
tion the electromagnetically-operated valve may

_be a needle-valve which is operated in.the open-
ing direction by a solenoid against the action of a
spring. ‘ L

Two constructions according to the invention
suitable for use with a gas-turbine-engine will
now be described with reference to the accom-
panying drawings in which

Figure 1 is a circuit diagram
tion,

Tigure 2 is a circuit diagram of an alternative
construction and, Figure 3 is & modification of
the arrangement shown in Figure 2. -

In Figure 1, the reference 20 indicatesa twenty-
four-volt battery connected through a two-pole
single-throw master-switch 21 to a thermally-
operated bimetallic two-position switch 22 which
connects either of two tappings from the battery
to the heating resistance 23 of the switch 22, and
to the filament 24. In its cold position the switch
29 connects the higher voltage supply to the
heating resistance 23 and filament 24 which sup-
plies them with larger currents than those re-
quired to maintain them at their operating tem-
peratures, so that they rapidly attain those tem-
peratures. When they ‘attain the appropriate
temperatures, the switch 22 changes to its other
position to connect them to the lower voltage sup-~
ply from the battery which supplies them witha
jesser current suitable to maintain them at their
operating temperatures. In this position the
switch 22 also energises the solenoid of the fuel-
valve 25 to open the nozzle 25a whose jet the fila~
ment 24 is to ignite. s - :

The battery 20, heating resistance 23, filament
24 and solenoid of the solenoid-operated valve 2§
are all grounded to complete their circuits.

Figure 2 shows an alternative construction em-
ploying relays and having different higher start-
ing and lower running voltages for the heating
resistance and filament respectively. . In this con-

of one construe-
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struction, reference 390 indicates a twenty-four-
volt battery tapped to supply the thermally-oper-
ated bimetallic two-position switeh 32 through
the master-switch 31 with a voltage. suitable to
operate the relays 36; 37, 38, 39 and to energise
the solenoid of the fuel-valve 35 controlling the

(414

nozzle 35a, the jet from which is to be ignited, -

When the master-switch is made the relays 31,
39 are energised to connect the higher starting
voltages to the heater 33 of the switch 32 and the
filament 34 respectively.

When the heater 33 attains a temperature cor-
responding to the operating temperature of the
filament 34, the switch 32 changes to its other
position thereby de-energising relays 37 and 39
and energising relays 36 and 38. . This chanses
the supplies of the heater 33 and filament 34 to
the lower-running voltages. In this position the
switch 32 also energises the solenoid of the sole-
noid-operated valve 35.

The battery 80, heater 23, filament 34, solenoid
“of the valve 35 and relays 26, 37, 38, 29 are all
-grounded to complete their circuits. Figure 3
shows a construction similar to that shown in

‘Pigure 2 except that the resistances of the fila- .

ment 34 and heater 33 are so chosen that they

~will operate appropriately when supplied with
-the same higher starting ‘voltage and with the
same lower running voltage. ’

The above examples are in no way intended:

“to lim't the invention and a number of modi-
" fications: which may- be employed without de-
parting from the invention will be apparent o
those well-skilled in the art. ' ’
We claim: :
1. In combination a fuel nozzle the jet from
“which-is to be ignited, an electromagnetically op-
erated valve operative when energised to permit
“fuel to flow to said nozzle, an clectrically heated
-filament disposed in the path of the jet from said
nozzle, a two-position switch, means operative to
change said switch from a first position tc a sec-
“ond position when' said filament attains a pre-
- determined temperature, a first electric supply,
“a second electrie supply of lower- voltage than
said first electric supply and electric connections
connected to provide a first electric circuit com-
brising sa‘d first electric supply, said two-posi-
“tlon switch in its said first position and said filg-

“ment in series with one another, a sscond elec- &

tric circuit comprising sa’d second clectric sup-
" ply, said two-position switch in its said second
position and said filament in series with cne
‘another, and a third electric circuit comprising
‘sald- second electric supply, said two-position
switeh in its said seeond position and said elec-
“tromagnetically operated valve in series with one
“another.

. 2. A combination according to elaim 1 wherein
'said two-position switch operating means is ther-
mally-operated and comprises an electric heater
and electric connections to connect said heater
in parallel with said filament in both said first
“electric circuit and said second electric circuit,
", 3. In combination a fuel nozzle the jet from
“which is to be ignited, an electromagneticaily-
‘operated valve operative when energised to per-
‘mit fuel to flow to said nozzle, an electricaily
_heated- filament disposed in the path of the jet
from said nozzle, a two-position switch, means
operative to change said switch from a first po-
sition to a second position when said filament at-
“tains a predetermined temperature, a first elec-
- tric supply, a second electric supply of lower volt-
“age than said first eleetric supply, a third elec-
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tric supply, a first normally open relay-operated
switch, a second normally open relay-operated
witch, a first electric circuit comprising in series
sald first electric supply, said first normally open
relay-operated switch and said filament, a sec-
ond electric ecircuit comprising said second elec-
tric supply, said second normally open relay-op-
erated switch and said filament in series with one
another, a third electric circuit comprising said
third electric supply, said two-position switeh in
its said first position and the relay coil of said
first normally open relay-operated switch in se-
ries with one another, and a fourth electric cir-
cuit comprising said third electric supply and
said two-position switch in its said second posi-
tion in series with one another and with the re-
lay eoil of said second normally open relay-oper-
ated switch and said electromagnetically oper-
ated valve.

4. A combination according to claim 3 wherein
said two-position switch operating means is ther-
mally operated and comprises an electric heater,
& third normally open relay-operatzd switch
whereof the relay coil is connected in said third
electric circuit in series with said third electric
supply and said two-position switch in its said
first position, a fourth normally open relay-op-
erated switch whereof the relay coil is connected
in said fourth electric circuit in series with said
first electric supply and said two-position switch
in its said second position, a fourth electric sup-

.ply, a fifth electric supply of lower voltage than

said fourth electric supply; a fifth electric cireuit
comprising said fourth electric supply, said third
normelly open relay-operated switch and said
heater in series with one another, and a sixth
electric cireuit comprising said fifth electric sup-
ply, sald fourth normally open relay-operated
switch and said heater in series with ehe an-
other. .
5. A combination according to claim 4 wherein
said first electric supply and said fourth electric
supply are the same and wherein said second

-electric supply and said fifth electric supply are

the same.

6. A combination according to claim 3 wherein
sald third electric circuit and said fourth elec-
tric circuit comprise an electric connection. be-
tween said third electric supply and said two-po-
sition switch common to both said- circuits and
further comprising a master switch for said
third electric circuit and said fourth electric cir-
cuit in said electric connection common to both
said circuits. .

7. A combination according to claim 1, wherein
sald second electric circuit and said third elec-
tric circuit. comprise an, electric connection be-
tween said second electric supply and said two
position switeh, common to both said circuits.
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