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UNITED STATES

1,643,859
PATENT OFFICE.

HERBERT J. SAUVAGE, OF CHICAGO, I_LLIN'OIS,‘ASSIGNOR TO ELECTRO THERMOSTATIC
CONTROL COMPANY, OF CHICAGO, ILLINOIS, A COMMON-LAW TRUST.

CONTROL FOR FLUID-FUEL FURNACES.

Application filed November 9, 1925. Serial No. 67,856.

This invention relates to improvements in
fluid fuel furnaces and more particularly to
improvements in the control mechanism
thereof.

5 Tt is chiefly characterized by certain sim-
plified arrangements and having means for
opening the electrical operating circuits in
case the burner fails to ignite or when com-
bustion stops; such means being controlled

10 by the temperature in the exhaust flue so
that the apparatus is only maintained in op-
erating condition for a definite period in case
the burner is not lighted.

The main objects are to provide a simpli-

18 fied control apparatus, to provide safeguard-
ing means in case parts of the furnace are
out of order to render the furnace inopera-
tive, and to minimize the amount of elec-

tricity consumed for maintaining electrical- p

20 ly operated parts in operating position.
An illustrative embodiment of the inven-
tion is shown in the accompanying drawings
in which: . .
Figure 1 is a diagram of the furnace con-
25 trol system. - v :
Tig. 2 shows the electrically operated oil
valve. : '
Fig. 8 is a view of the control switch box
with the cover removed.
Fig. 4 is a front.elevation of the solenoid
shown in Fig. 2. L
The furnace is controlled by a room ther-
mostat system. In the inoperative condi-
tion, the solenoid which lifts the oil inlet
35 valve from the valve seat has only a few
turns in the control circuit on ‘the circuit
which is closed by the thermostat, so that s
heavy current is used in starting. A time
fuse In said circuit is adapted to open when
40 the heavy starting currents persist a prede-
termined length of time which is normally
sufficient for the furnace combustion to be
started. ‘
If the combustion starts in the proper
45 manner a switch is then operated by a stack
thermostat which decreases the current in
the operating circuit by cutting in the full
number of turns in the solenoid winding,
increasing the electrical impedance and re-
50 ducing the current to an amount which the
time fuse will carry or, in other terms, the
time fuse is rendered inoperative.
Also an auxiliary stack fan may be in-
cluded to prevent carbon deposits and also
85 to prevent back pressure in the cold furnace.

30

‘plied to holding .the valve 8 closed. A de-

‘In the drawings, the furnace 1 is provided
with an electrically operated burner 2 hayv-
ing a motor 3. The burner is automatically
ignited in any well-known manner as soon
as the burner starts in ‘operation. The oil
supply line, for illustrative purposes, is
shown as leading through a device 4 for
maintaining a constant level, into the stand
pipe 5, through the supply. valve 6 in the
lower end of the.stand pipe and through the
pipe 7 to the burner 2. .
~ The valve member 8 closes the valve orifice
9 in lower position and is secured to the valve
rod 10 which is pivotally connected to the
lever 11, pivoted on the upper end of the
open stand pi}ie 5. The oil level is held
at approximately the level of the oil connec-
tion 12 leading into the stand pipe 5, and
yacked or movable joints are eliminated in
the construction just described.

The two solenoid coils 13—13 are mounted
on the bracket 14 secured on the upper end
of the stand pipe 5 and the movable solenoid
plungers 15 are connected by the yoke 16 to
a rod 17 which extends through the outer
end of the lever 11. The solenoid armature
is limited in the upward movement by means
of the spring 18, and when the solenoid is
released the entire weight thereof is ap-

70
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gree of resilience is provided by the springs
21 between the end of the lever 11 and the
collars 22 pinned on the rod 17 on either side

‘of the lever. :

The upper ends of the solenoid windings 90
13 are connected to the line 23 and the lower
end to the switch 24 of the double switch
element 25. A portion 26, including the
upper turns of the solenoid 13, is tapped and
connected to the alternate switch 27 of the 95
double switch 25.

Tn the control box 28 is mounted the time
fuse 29, the resistance 30 and a pneumatic
thermostat element or bellows 31 of the stack
thermostat, which has the operating element
or coils 32, located in the stack or exhaust
flue 83 of the furnace 1. The double sole-
noid switch 25 and the stack fan motor
switch 34 are pivotally mounted and normal-
ly rest on suitable stops in position to close
the switches 27 and 84. When the bellows
31 is expanded by pressure communicated
from the stack coils 82, suitable members 35,
36, secured to the bellows 31, contact with
the switches 25 and 34, and rotate the same 110
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clockwise to open the fan motor switch 34
and the switch 27 and close the ‘solenoid
switch 24.

The boiler thermostat 37 and the room
thermostat 38 are connected in series and the
motor 39 operates a stack fan 40 located in
the exhaust flue 33 of the combustion pas-
sages of the furnace. The resistance 80 1s in
series with the burner motor 3 to suitably re-
duce the amount of current thereto.

When the main switch 41 is closed the two
lines 23 and 42 are connected to a suitable
source of electrical current. The constant
level pump 4 is connected across the lines
23 and 42, and maintains the oil level in the
stand pipe 5. ‘When the furnace is cold,
which is the condition represented in Figure
1, the switch of the boiler thermostat 37 is
closed and the line 42 is connected to the
room thermostat 38, :

When the room thermostat 38 closes, con-
nection is made through the line 43 to a
branch 44 leading to the fan switch 34, and
to a branch 45 leading to the time fuse 29.
From the time fuse 29 a connection 45.1
leads to a branch 46 to the connected points
of the switches 27 and 24. and through a
branch 47 through the fixed resistance 30
through the burner motor 3 back to opposite
line 23.

The switch 34 connects through the fan
motor 39 to the opposite line 23, and the
switch 27 is connected through the tapped
solenoid coils 26 to the line 28. Thus when
the thermostats 37 and 88 are closed the fan
motor is in circuit and operates to start the
draft, and the burner motor 3 and the por-
tion 26 of the solenoid 18 are connected in
parallel from the line 23 to the time fuse 29.
The burner motor operates and the solenoid
is energized to raise the fuel supply valve 8.
The electrical impedance of the coils 26 is
such that a current is flowing through the
time fuse 29 which is sufficiently great to
cause the time fuse to operate to open and
disconnect the burner motor and valve sole-
noid, after a definite length of time.

If combustion starts properly the stack
thermostat element 32 is heated by the com-
bustion gases and the bellows 31 expands to
open the switch 27 and close the switch 24 to
include all of the turns of the solenoid 13 in
circuit, before the time fuse opens.

The switch 84 is simultaneously opened
and the fan motor stopped. The normal
heating condition then prevails; the burner
motor is in circuit to operate the furnace
combustion ; and the full number of turns of
the solenoid are energized to hold the valve
8 open. The electrical impedance of the
solenoid is then high and a small amount of
current is flowing through the fuse 29, which
is an amount the fuse is adapted to carry
without operating. "

When the room thermostat 38 opens the
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connections from the time fuse 29 to the
line 42 are broken and the two operating cir-
cuits, the wvalve solenoid circuit and the
burner motor circuit, are electrically discon-
nected. Then as soon as the combustion
chamber of the furnace 1 cools the bellows
31 contracts and the starting position of the
switches is restored,

If the combustion should stop while the
thermostats remain closed, the bellows 31
would contract and allow the switches to ro-
tate counter-clockwise to the starting posi-
tion. The tapped coils 26 would then be in
circuit with the time fuse 29 and after the
given time period the fuse would open and
disconnect the operating circuits.

Although but one specific embodiment of
this invention has been herein shown and
described, it will be understood that numer-
ous details of the construction shown may
be altered or omitted without departing
from the spirit of this invention as defined
by the following claims, '

I claim: ' Coo

1. In combination in a fluid fuel furnace
a burner motor circuit including a time fuse,
an electrical inlet-valve controlling circuit
also including said fuse;, a room thermostat
controlling said circuits, and a stack thermo-
stat adapted to control the electrical imped-
ance in said controlling circuit.

2. In combination in a fluid fuel furnace,
a burner motor circuit including s time fuse,
an electrical inlet-valve controlling circuit
also including said fuse, an auxiliary stack
fan circuit, a room thermostat controlling
said circuits, and a stack thermostat adapted
to_control the electrical impedance of said
solenoid circuit and adapted to electrically
connect and disconnect said fan circuit.

3. In combination in a fluid fuel furnace,
means for initiating and maintaining com-
bustion in the furnace, having an oil inlet
valve, electrical means for opening and hold-
ing said valve, means-for controlling - the
electrical impedance of said electrical means
operable by the temperature in the furnace
combustion passages, and a time fuse in cir-
cuit with the said electrical means.

4. In combination in a fluid fuel furnace,
means initiating and maintaining combus-
tion in the furnace having a motor and an
oil inlet valve, a solenoid for opening and
holding said valve, means for controlling
the electrical impedance of said solenoid op-
erable by the temperature in the furnace
combustion passages, and a time fuse in cir-
cuit with the said solenoid and said motor.

5. In combination in a fluid fuel furnace
having an exhaust gas flue, an electrically
operated burner having an inlet valve, a
solenoid for opening and holding said inlet
valve open, means for changing the électri-
cal impedance of the solenoid, a pneumatic
thermostat having an element located in said
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exhaust flue and adapted to control said

means, and a time fuse in circuit with said
solenoid.

6. In combination in a fluid fuel furnace
having a burner motor, & time fuse, a vari-
able electrical impedance element, said ele-
ment and said motor being parallel con-
nected to said fuse, and a thermostat oper-
able by the temperature of combustion in
the furnace for varying the impedance of
said element.

7. In combination in an electrically oper-

ated furnace having an oil inlet valve, a
solenoid for opening and holding said valve
and means operable by the temperature of
the gases in the combustion passages for
changing the number of turns of the wind-
ings in said solenoid for obtaining a heavy
current for lifting the valve and a lighter
current for holding the valve.

Signed at Chicago this 27th day of Octo-
ber 1925.
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HERBERT J. SAUVAGE.




