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This invention relates to an electrically con- -

“trolled fuel feeding system for furnaces for

burning oil, gas, finely divided fuel, and the -

like. Among the objects of the invention
are: to provide means for stopping the de-
livery o%) fuel when the igniter is broken; to
delay the flow of fuel until the igniter is in
operation; to put the igniter out of service
after combustion takes place; and to auto-
matically maintain the fuel feeding device
in operation. Other objects will appear
-hereinafter. «

In the accompanying drawing.the figure
illustrates an electric igniting system em-
bodying this invention.

In an igniting system of this kind it is de-
sirable not only to delay the admission of fuel
until the igniter is in condition for igniting,
but also to cut out the igniter when it has per-
formed its function. A variable resistance
may be used to accomplish the latter result
and a retarding device 1n connection with the
igniter will perform the first mentioned func-
tion. :

Referring now more particularly to the
drawing, a furnace 1 is fed with fuel from a
nozzle 2 in connection with a fan or blower
3 which receives fuel through an inlet 4. An’

- electric motor 5 is connected to the fuel de-
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livery device 8 and receives current from sup-
ply mains 10, and 11 as hereafter described.

- Within the furnace is an igniting coil 6 suit-
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ably supported out of the path 7 of the flow-
ing fuel from the nozzle 2, and within the
path of the burning fuel, and suitably located
within the furnace 1 to be acted upon by the
heat thereof is a variable resistance 8 prefer-
ably encased in a refractory material 9.

The igniting coil has conductors 12 and 13

connected at the ends thereof and extending
without the furnace. and the variable resist-
ance 8 has relatively movable contacts 14 and
15 which are adapted to make connection

when the resistance. 8 becomes sufficiently -

heated, the terminals having conductors 16
and 17 respectively leading therefrom:;

A thermostat device 18 is provided for
automatically controling the supply of cur-
rent to magnet windings 19 and 20.of a main
switch-S and a cut out switch C has a:magnet
winding 21 in connection with the variable

- resistance 8 used for cutting out the current

through the igniter coil 6. A retarding
switch R has a magnet winding 22 inserted

with igniting coil 6 with a dash pot device

23 for preventing the rapid closing of this

switch.” If desired, the main and cut out

-switches and the current through the variable

resistance 8 may be changed from the main
circuit by means of a transformer T.

In the thermostat is a variable arm 24 con-
nected by means of a conductor 25 to one side
of the transformer T and adapted to make
connection with a contact 26 or a contact 27.
These contacts are connected by conductors
28 and 29 respectively with windings 19 and
20 and thence by conductors 30 and 31 with
switch contacts 32 and 83. The main switch
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has a pivoted arm 84 engaging either one of -

the contacts. 32 or 83 and is connected by a
conductor 85 with the opposite terminal of
the transformer T. If the arin 34 of the main’
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switch is in connection with one of the con- .

tacts 32 or 83, a circuit can only be closed
through the opposite winding 19 or 20 and
when such a circuit is closed the arm is at-
tracted by the reason of an armature 36 car-
ried. thereby, moving a switch bar 37 Gorre-

spondingly. with respect to the switch con-

tacts 388. When the thermostatic arm 24 en-
gages the contact 26 a circuit as traced above
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1s closed through the winding 20 closing the--.

switch bar 87 and when the winding 19 is ener-
Zized the arm 34 is swung to separate the con-
tact bar 87 from its contacts 38. As soon as
this' main switch S is closed by the action of-
the thermostat, a circuit is completed from

the main 11, contacts 38, and contact bar 37, -

conductor 39, the winding 22, conductor 12,
igniting coil 6, conductor 18, back contacts 40
and contact bar 41 of the cut out switch C-

“and conductor 42 to the other main 10. This

will energize and heat up the coil 6 so that
it will ignite fuel. »
A circuit is not immediately closed to the

“motor 5 because the main contacts 43 of the’

cut out switch C are not connected by the
contact bar 41. As soon, however, as the re-
tarding switch R is permitted to be closed by
the retarding device 23, a circuit is made from

bar 45 and conductors 46 and the motor 5 to
the other main 10. As soon as the motor is
in operation fuel is fed through the nozzle
2 which is ignited by the igniter 6, and as the

igniter is out of the path of the ﬂoyv of fuel -

it is not directly heated.thereby.

The resistance 8 is in series with the wind-
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“the conductor 39 through contacts 44, gontact -
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ing 21 of the cut out switch in a circuit traced

from the secondary side of the transformer as

follows: from conductor 25, conductor 16, re-
sistance 8, conductor 17, winding 21 and con-
ductor 85, back to the transformer. The va-
riation of the resistance is such as to cause
the conncction of contacts 14 and 15 when
the resistance 8 becomes heated, and the re-
sistance 8 prevents the flow of enough cur-
rent through the winding 21 to raise the cut
out switch bars 41. As soon, however, as the
contacts 14 and 15 are connected by the move-
ment of the resistance, the latter is cut out
and an increased current will flow through
the winding 21 which will draw up the con-
tact bar 41 making connection with the upper

_ contacts 43 and breaking connection with the
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"igniter is in operation and after the igniter
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lower contacts 40. This will break the cir-
cuit including the igniter and the winding 22
of the retarding switch R. Tt closes a perma-
nent conrection for the motor frgm the con-
ductor 39 which is connected by the switch
S to the main 11 through conductor 47, con-
tacts 43, contact bar 41, conductors 48 and
46, motor 5, back to the other main 10. The
system will continue to furnish fuel in this
manner until the thermostatic arm 24 moves
in the opposite direction to engage the con-
tact 27.° This will close a circuit from the
secondary side of the transformer T by way

‘of conductor 25, conductor arm 24, contact

27, conductor 28, winding 19, conductor 30,
contact 82, arm 34 and conductor 35, back to
the other side of the transformer secondary.
This will draw the arm 34 from its engage-
ment with the contact 32 to engage the con-
tact 33, and it will drop the contact bar 37
from its connection with the contacts 38,
breaking the circuit for the motor 5. This
will stop the feeding of fuel and place the
whole system in the condition assumed for
the start. '
The resistance 8 cools rapidly and separates
the contacts 14 and 15 and the motor cannot
be started immediately, first because the con-
tact bar 41 will drop to engage the lower con-
tacts 40 as soon as the contacts 14 and 15 are
separated, and because the other switch 45
cannot be closed rapidly on account of the
retarding device 23. It is apparent therefore,
that fuel cannot be delivered until after the

has successfully performed its function it
will be put out of service until it is again
required. The system is entirely automatic,
requiring no manual attention. If the igniter
is broken, the motor cannot be started in the
first place as the winding 22, in series with the
igniting coil 6, cannot be energized. In start-
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ing the motor it is connected in parallel with

‘the winding 22 and the coil 6 in series, but

after the operation of the cut out switch G,
the motor 1s connected directly between the
supply mains.

I claim: :

1. In an clectrical fuel igniting system, a
fuel feeding motor, an eclectrical igniter, a
switch relay in series with the igniter opera-
tive to close a starting circuit to the motor,
and electrical means for open circuiting the
igniter, and the relay and closing a new run-
ning circuit to the motor. :

9. In an electrical fuel igniting system, a
fuel feeding motor, an electrical igniter, a
retarding switch relay in series with the
igniter, means to supply current to the igniter
circuit and to the motor, a switch operated by
the relay to close a starting circuit to the
motor after the igniter receives current, and
electrical means for thercafter open circuit-
ing the igniter eircuit and closing a new run-
ning circuit for the motor.

3. In an electrical fuel igniting system,

fuel feeding means including an clectric mo-
tor, an electrical igniter, means for delaying
the starting of the motor until after the
igniter is in operation, and electrical means
controlled by the heat of combustion for open
circuiting the igniter and for closing a new
running circuit for the motor.

4. In an electric fuel igniting system, the
combination with fuel feeding means includ-
ing an electric motor, of means for closing a
starting circuit to the motor, a fuel igniter,
and an electro-responsive means controlled
by the ignited fuel for opening the starting
circuit for the motor and for closing a run-
ning circuit therefor. o

5. In an electric fuel igniting system, the
combination with fuel feeding means includ-
ing an electric motor, of an igniter, a temper-
ature controlled electro-responsive main
switch, means for closing a starting circuit
for the motor after the igniter is in service,
and electro-responsive means for thereafter
opening the starting circuit and closing a
running circuit for the motor.

6. In an electric fuel igniting system, fuel
feeding means including an electric motor,
mears for igniting the fuel, different starting
and running circuits for the motor, a resist-
ance controlled by heat for short circuiting
contacts for said resistance, and electro-re-
sponsive means in series with said resistance
operative to connect either the starting or
the running circuit for the motor depending
upon the condition of the resistance..
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