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HERBERT J. SAUVAGE, OF CHICAGO, ILLINOIS, ASSIGNOR TO ELECTRC THEERMOSTATIC
CONTROL COMPANY, OF CHICAGO, ILLINOIS, A COMMON-LAW TRUST.

CONTROL MEANS FOR FLUID-FtEL BURNERS.

Application filed June 13, 1925, Serial No. 36,989.

This invention relates to electrical means
for controlling the operation of oil burners,
gas burners, etc., and the objects of the in-
vention are to avoid some of the complica-
5 tioms ordinarily occurring in control systems
of this nature wherein it i1s necessary to pro-
vide electrical means for controlling the sup-
ply of fuel and for insuring that the fuel
supply be cut off in case the ignition means
fails to operate upon starting an operation
of the burner. : o

Figure 1 shows the improved arrangement
in diagram, as applied to gas burners.
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Fig. 2 shows a similar system in connec-.

tion with an oil burner provided with elec-
trical ignition means.

The plan of the arrangement herein dis-
closed inciudes the use of suitable thermo-
static or pressure operated devices in con-
nection with electromagnetic means for con-
trolling the fuel supply of an oil burner or
operating the gas valve of a gas burner, and
circuits for said electromagnetic wieans
which are controlled by the thermostatic or
pressure operated devices in order to initially
include a time fuse in the circuit of the elec-
tromagnetic means, and then in case com-
bustion takes place within & predetermined
time interval after starting the operation, to
shunt out said time fuse and comnect the
electromagnetic means directly with the
source of power.

Referring to the drawings, in the diagram
of Fig. 2, an oil burner nozzle is diagram-
matically indicated at 1, adjacent to an igni-
tion device, which may be in the form of a
spark plug 2. A motor is shown at 3 for
driving an oil pump indicated by the dotted
iines 4, and an air blower 5. The numeral §
40 indicates a fuel conduit for connecting the
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pump 4 with nozzle 1, and 7 is an air conduit’

ieading from the blower 5 to the oil burner.
The ecircuit of the motor 3 is from the feed
wires 8§ through a plurality of switches 9,
10, and 11. These switches may be respec-
tively controlled by a room thermostat indi-
cated at 12, Figure 1, a boiler thermostat 13,
and a stack thermostat 14. .
Fach of these thermostats may consist of
& bellows 15, containing a fluid expansively
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sensitive to temperature rises. The base
plate 16 of each bellows is mounted in fixed
position while the upper closing plate 17 is
movable and controls the operation of one of
the switches.

The plate 17 of the stack thermostat 14
bears against a yoke 18, the bottom of which
is connected with a normally exzpanded
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spring 19 dratwing downwardly upon the

yoke. The yoke also has provision at its ep
lower end for shifting a plunger 31 upward-
ly upon expansion of the bellows in order
to permit corresponding switch 11 to rock
upwardly from its normal position. Nor-
mally the switch 11 is in the position indi- 65
cated in the drawings, with the circuit closed
through the contacts 33. Thus, the current
from the line over conductor 23 if permitied
to pass through the swiiches 9 and 10 will
from switch 11 pass along the conductor 25, 70
time fuse 26, and conductor 27 to the gas
valve operating electromagnet 22, Figure 1

or the oil burner motor 3, Figure 2. Ii,

“under these circumsiances, ignition- fakes

place as intended and the stack thermostat 76
coil 28 is heated up promptly, switeh 11 wikl
be rocked into position for closing contacts
34 and the current will pass from the con-
ductor 23, leading into the switch, to the con-
ductor 35 and the electromagnet 22 or motor gg
3. The time fuse 26 will be cut out as the
circuit is opened at the contacts 83. If the
coil 28 is not heated as required for effecting
this operation of switch 11 within a predeter-

~mined time, the time fuse will blow out and gz

the supply of fuel to the burmer will be
stopped, due to the return of the' armature of
electromagnet 22 to normal position, or the
stoppage of the o1l burnsr motor 3.

The operation above described is prefer- g
ably dependent upon automatically operated
switches, such as the switches 9 and 10 re-
spectively under the control of a room ther-
mostat 12 and a boiler thermostat 13. The
switches 9 and 10 differ from the switch g5
11 being only one-way switches and normally
closed 1n the posiiion opposite to the posi-
tion indicated in the drawings, with the
bellows 17 therecf contracted. When the
bellows is expanded upon 2 rise in temper- 3o
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ature sufficiently to force the plungers 312
of these devices upwardly, the switches
rock around their. pivotal supports 82, to
cause the mercury therein to roll into posi-
tion for opening the circuit at the contacts
34%.  Therefore, when there is a drop in
reom temperature and boiler temperature,
te a certain point, the circuit of the motor 3
of Figure 2, or the electromagnet 22, Figure
1, is closed through the switches 9 and 10,
and also through the switch 11 and, as before
mentioned, first througn the pair of contacts
33 and then through contacts 84 provided
coil 28 is heated. : :

If ignition promptly takes place, as in-
tended, then the stack 24 of the furnace be-
comes heated, causing expansion of a fluid
within the coiled tube 28 located in the

. stack. This tube communicates with the
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bellows of the thermostatic device 14 by a

-conduit 29. The expansion of this bellows,

through the yoke 30, shifts the plunger 31
upwardly, rocking switch 11 around its

~ pivotal supgort 32, and thereby opening the
5 circuit at t

e switch contacts 33 and allow-
ing the mercury within the switch to roll
over into position for closing the contacts
34. This action cuts out the conductor 25,
including the time fuse 26, and closes the
circuit of either the electromagnet 22, Fig-
ure 1, or the motor 3, Figure 2, through the
conductor 35. Had the stack failed to heat
up as intended, the switch 11 -would remain
in its normal position and the:time fuse

5 would burn out, resulting in the electro-

magnet or motor circuit being opened and
remaining open until the time fuse is re-
placed. The blowing of the fuse would
again be repeated unless the necessary cor-
rection were made in the meantime to cause
the ignition device to properly function.
In Figure 2 the conductor 27 is shown as
having-a branch leading to the primary of a
small transformer 87. The secondary coil
of the transformer is in the circuit 38 of the

ignition device 2.

When the switch 11 operates to throw out

" the time fuse and to cause the current to
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-turn to normal

flow  through conductor 85, the motor is
directly, except through the switches 9 and
10, connected - to the Iine and continues to
operate until “the thermostats controlling
the switches 9 and 10 are so affected by a
rise in temperature as to permit these
switches to move to open position. After
stoppage of the motor and the oil burner
operated thereby, the stack thermostat grad-
ually cools and permits the switch 11 to re-
position, as indicated in the
drawings. : )
The electromagnetic device 22, shown in
Figure 1, is arranged for controlling the
position of a gas valve 39 for a gas burner
50. When the magnet 22 is energized, its

armature 40 draws upwardly upon a link 41,
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rocking a bell crank lever 42 upwardly
around its pivot 43. The small arm 44 of
the bell crank lever 42 forms a toggle, with
a link 45 connecting the bell crank lever
with a valve rod 46. Thus, when the mag-
net is energized, valve 39 is raised from its

seat, while the disk 47 on the valve rod ef- -

fectually closes the valve housing at the
packing 48.

The electromagnet 22 of Figure 1 is shown
provided with two coils, one the coil 51 be-
ing the operating coil for drawing up the
armature of the magnet and through it
operating the gas valve 89. The coil 51 is
energized only when the current passes
through the contacts 33 and time fuse 26,
becoming de-energized when the switch 11 is
rocked into position for closing the con-
tacts 34. At the same instant, the coil 52
is energized since tliis coil is connected with
the conductor 85. The function of coil 52
is to hold the armature 40 in its upper posi-
tion and therefore does not require as much
energy as would the lifting coil 51 were it
continuously energized during operation of
the burner. The pilot light for this burner
is indicated at 53 at the end of the gas con-
duit 54 which by-passes the gas valve. ’

In the operation of the gas valve control-

" ling means shown in Figure 1, the valve is

normally closed' due to magnet 22 being de-
energized and permitting the armature 40
to remain in -its lower position under the

action of gravity. The circuit for the elec-.

tromagnet comprising conductor 23, switches
9, 10 and 11, and either conductor 25 or 35,

is normally open at switches 9 and 10 re-.

spectively under the control of a room
thermostat 12 and a boiler thermostat 13.
These switches are open when the temper-
ature of the place to be heated or the tem-
perature of the boiler is up to the maximum
desired degree.. When the temperature
falls to a predetermined point, the contrac-
tion of the bellows 17 in each of these
thermostatic devices permits the switches 9
and 10 to rock downwardly around their
pivotal supports 32* into closed positions.
Current then passes from the line through
the contacts 33 of switch 11, since these con-
tacts would be in closed position at such
time, due to the heat from the burner not
being applied to the coil 28. From switch
11, the current passes along conductor 25,
through the time fuse 26 and coil 51 of elec-
tromagnet 22 back to the line. The arma-
ture 40 is drawn upwardly into the magnetic
circuit of the coil and in this movement
operates the bell crank lever 42 which
through link 45 draws upwardly on the
valve rod 46 unseating the valve. Assuming
that the pilot light is burning, ignition
would immediately take place at burner 50,
and before the time fuse 26 has time to burn
out, the coil 28 is heated sufliciently to cause
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the expansion of the bellows 17. This

operation through the yoke 30 draws the
plunger 31 upwardly and rocks the switch
11 to the right where its contacts 34 are
closed. The time fuse is thus short cir-
cuited and the current flows to the coil 52 of
magnet 22. So long as the gas burner is in
operation, this coil will hold the armature
40 in’ its upper position. When the circuit
is opened, due to predetermined expansion
of the bellows 17 of either the room thermo-
stat 12 or boiler thermostat 13, the armature
drops by gravity and, through the toggle
formed by arm 44 and the link 45, tightly
jams the valve 39 to its seat. : ‘
In the operation of the circuit, as shown in
Figure 2, the motor 3 is normally at rest, due
to the circuit being open at the switches 9
and 10. The motor 3 and the burner con-
trolled thereby are set in operation by the
closing of switches 9 and 10, due to the ex-
pansion of both thermostats for these
switches, As soon as switches 9 and 10 are
closed, the current may flow from the line
8 through all three switches, since the con-
tacts 33 of switch 11 ave normally immersed
inr the mercury, and the current may pass
along conductor 25 through the time fuse
26 and through the conductor 27 to the
motor, and from there back to the line 8.
Since the ignition device 2 is subject to
transformer 37, the primary of which is in-
cluded in conductor 27, the ignition device
will be in operation when the motor 3 is
running. When the stack thermostat 14 is
expanded, due to the required rise in tem-
perature in the stack, the switch 11 is rocked
to the right around its pivot 32, causing the
mercury to roll away from contacts. 3 and
connect the contacts 34. The current then
passes through the conductor 35 to the con-

- ductor 27, leaving the time fuse out of the
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circuit of the motor. However, if ignition
fails to take place within the time intended,
as regulated by the capacity of the time fuse,
this fuse will burn out and the circuit will
be permanently opened, since, under those
conditions the stack thermostat 14 would fail
to operate and change the position of
switeh 11. )

The specific arrangements disclosed herein
may, in some respects, be altered without
departing from the invention as defined by
the claims. '

T claim: v

1. An electrical controlling means for
fluid fuel burners comprising a burner and
electromagnetic means for supplying fuel
thereto, a circuit for said electromagnetic
means including a two-way switch, tempera-
ture -responsive means for positioning said
switch, a branch conductor leading from
said switch to the electromagnetic means and
another branch conductor leading from said
switch through a time fuse to said electro-
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magnetic means, said temperature respon-

sive element being arranged to position said -

switch at a certain temperature so that the
current may pass through the time fuse, but
upon a predetermined rise in temperature
to change the position of said switch in order
to cut out the time fuse and connect the
source of current dirvectly with said electro-
magnetic means.

2. An electrical controlling means for fluid
fuel burners comprising a %urner and elec-
tromagnetic means for supplying fuel there-
to, a circuit for said electromagnetic means
including a two-way switch, temperature
responsive means for positioning said
switch, a branch conductor leading from said
switch to the electromagnetic means and
another branch conductor leading from said
switch through a time fuse to said electro-
magnetic means, said temperature respon-
sive element being arranged to position said
switch at a certain temperature so that the
current may pass through the time fuse,
but upon a predetermined rise in tempera-
ture to change the position of said switch
in order to cut out the time fuse and con-
nect. the source of current directly with said
electromagnetic means, said electromagnetic
means being provided with two operating
coils, one of which is connected through
the branch circuit including the time fuse,
and the other of which is connected directly
with said two-way switch.

3. In combination in an electrical con-
trolling means for fluid fuel burners, elec-
tromagnetic means for supplving fuel there-
to, said electromagnetic means including a
high resistance coil and a low resistance coil,
a circuit for each of said coils, temperature
responsive means for controlling said cir-
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cuits; said temperature responsive means

being arranged so that at one temperature
the current may pass through the low re-

sistance coil and at a higher temperature -

the current may pass through the high re-
sistance coil.

4. An electrical controlling means for fluid
fuel burners, comprising a burner and elec-
tromagnetic means for supplying fuel there-
to, said electromagnetic means including a
high resistance coil and a low resistance coil,

a circuit for each of said coils, a two-way

switch controlling said coils, temperature re-
sponsive means arranged to position the

switch at a certain temperature so that the.l.

current may pass through the low resistance
coil, but upon a predetermined rise in tem-
perature to change the position of said
switch so that the current may pass through
the high resistance coil.

5. In combination in an electrical con-
trolling means for fluid fuel burners, elec-
tromagnetic means for supplying fuel to the
burner, said means including a low resist-
ance coil and a high resistance coil, a time
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fuse in circuit with the low resistance coil
and a thermostat adapted to shunt current
from one coil to the other.

6. In combination in an electromagnetic
5 burner control, a burner having an oil inlet -

valve, a solenoid for opening and holding

said valve and means responsive to temper-

ature changes adapted to control the solenoid

'so that the solenoid has a low resistance to

obtain a heavy current for lifting the valve 10
and a higher resistance for reducing the
amount of current for holding the valve.

~Signed at Chicago this 11th day of June,
1925. :

HERBERT J. SAUVAGE.



