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1. 

This invention relates: to an automatic COn 
trol and more particularly to a control for auto 
matically closing: the fuel valve of a soaking pit 
when the pit cover is being lifted and opening the 
fuel valve when the pit, cover is placed over the 5 
it opening. As is Well known, ingots are charged 

into the combustion chamber of a soaking pit 
when the pit cover is not in place and after the 
ingots, are charged into the pit the cover is re 
placed. During the normal operation of the fur 
nace the pit cover is in place and the gas pressure 
in the pit is kept constant by means of an auto 
natic control operated by the pit pressure which 
changes thie position of the stack damper as the 
pressure varies. In other words, if the pres 
Sure in the pittends to rise, the stack damper al 
tomatically opens, and if the pressure decreases, 
the stack damper automatically closes until the 
preSSure becomes normal. When it is desired 
to remove the charge from the furnace, the cover 
is lifted and the gas is turned off manually. This 
arrangement is unsatsifactory since there is no 
direct communication between the Operator turn 
ing off the gas manually at the control panel and 
the cover crane operator. If the cover is lifted 
off before the gas is shut off, a heavy sheet of 
flames shoots high up into the air all around the 
COVer CauSing damage to equipment and endain 
gering the lives of men working around the pits. 
Warious attempts have been made to overcorne 
this objectionable feature, but none have proved 
to be entirely satisfactory. 
An object of this invention is to provide means 

for shutting off the fuel gas the moment the pit 
preSSure dropSto zero. 
Another object is to provide a device which will 

positively shut off the gas as soon as the pit cover 
is lifted off the pit. 
These and other objects will be more apparent 

after referring to the following specification and 
attached drawings, in which: 
The Single figure shows a schematic wiring dia 

gram hooked up to the Stack damper. 
Referring more particularly to the dra Wing, the 

reference numeral 2 indicates the fuel supply line 
leading to the combustion chamber 4 of a soak 
ing pit or other article heating furnace. The pit 
is provided with an opening 6 and a cover 8 for 
closing the opening. A stack leads from the 
furnace and is provided with a stack damper 2 
for controlling the flow of flue gas therefron. A 
lever 4 attached to the damper shaft 6 is con 
nected by means of an adjustable link 8 to a 
lever 20-mounted on the shaft 22 which is rotated 
by means of a hydraulic cylinder 24 which is part 
of the furnace pressure control. As shown in the 
dra Wing, the pressure regulator is actuated by the 
pit pressure through the conduit 25 to deliver 
fluid through either line 24a or 24b to the cylin 
der 24 to move the damper 2 one way or the 
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other depending upon whether the pit pressure 
is above or below the pressure desired. The equip 
ment so far described is not part of my invention, 
but is the usual equipment used in heating ingots. 
Mounted on the lever 20 is a standard mercoid 

SWitch 26 which consists of two contacts 28: in 
Serted in a Small glass tube which is closed at one 
ead and contaias a drop of mercury. The two 
contacts are mounted in a stopper made of insu 
lating material fitted into the opening end of a 
glass tube and projected a short distance into the 
tube. 
The drawing: shows the position of the damper 

and control during normal operation of the fur 
nace. In this position the mercury, in the switch 
25 flows against the contacts 28 and completes a 
circuit through the switch. The control circuit 
receives its power from the lines. 3G, 32. In the 
line 3, is a norinally closed control switch 34 and 
a double pole double throw switch 36. In the full 
line position Shiown in the drawing, switch. 36 
Completes a circuit to the mercoid switch: 26 
hrough the lines. 38; Lines 39, 32, and 38 con 

plete a circuit to a relay coil 40 which operates the 
relay SWitch 42 located in the line 44. Also, lo 
cated in the line 44 is a solenoid 43 for controlling 
the Operation of a gas valve 48-located in the fuel 
line 2. 
The Operation of the device is as follows: 
With the furnace operating normally the mer 

coid Switch 28 will be in such position that the 
contacts; 28. Will be closed. This completes the 
circuit to the relay coil 43 through line 30; switch 
34, double throw switch 36, line, 38, mercoid 
SWitch 26, line 59 and line 32. This energizes re 
lay coil 4 causing relay switch 42 to close, thus 
completing, a circuit from line 38 to line 32 
through. Solenoid 46, line 44 and switch 42. This 
energizes Solenoid 46, causing gas valve 48 to open. 
When the cover is lifted from the furnace, the 
preSSure therein drops to zero, thus: causing the 
furnace pressure control to close damper 2. As 
the lever 20 rotates to close damper A2; the drop 
of inercury in the switch 23 flows away from the 
contacts. bleaking the circuit to coil 40. This 
OpenS the SWitch: 42, deenergizing solenoid 46 and 
closing valve 48. When the cover is placed over 
the pit opening, the pressure immediately in 
Crea.SeS, thus opening the 'stack damper and tilt 
ing the nercoid: Switch 26 to cause the mercury 
to flow toward the contacts. This, completes the 
circuit to relay coil 4 and causes the valve 48 to 
Open as hereinbefore described. . If the mercoid 
switch should break or fail to function for any 
reason it is advisable that the valve 48 should be 
manually controlled since otherwise the charge 
Would be overheated or otherwise damaged. In 
Order to accomplish this, the double pole double 
throw Switch 36 is moved to the dotted line posi 
tion and the circuit is completed to the relay coil 
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40 through the line 52. The opening and closing 
of valve 48 is then controlled by means of the 
switch 36. 
While one embodiment of my invention has 

been shown and described, it will be apparent 
that other adaptations and modifications may 
be made without departing from the scope of the 
following claims. 

I claim: 
1. In an article heating furnace having a con 

bustion chamber, means for delivering a fluid 
fuel to said chamber, said chamber having an 
opening therein for charging articles thereto, 
means for closing said opening, a stack leading 
from said chamber, a damper in said stack for 
controlling the flow of flue gas therefron, and 
means for opening and closing said damper, the 
improvement comprising a switch operable by 
movement of said damper, a valve for controlling 
the fow of said fuel to the combustion chamber, 
and an electric circuit including said Switch for 
opening said valve when the damper is open, the 
movement of said damper to its closed position 
changing the position of said SWitch to Open 
said circuit and move said valve to closed posi 
tion. 

2. In an article heating furnace having a com 
bustion chamber, means for delivering a fluid 
fuel to said chamber, Said chamber having an 
opening therein for charging articles thereto, 
means for closing said opening, a stack leading 
from said chamber, a damper in Said Stack for 
controlling the flow of flue gas therefrom, and 
inneans for opening and closing said damper, the 
inprovement comprising a SWitch Operable by 
movement of said damper, said SWitch being 
closed during normal Operation of Said furnace, 
a valve for controlling the flow of said fuel to the 
combustion chamber, and an electric circuit in 
cluding Said SWitch for opening Said valve When 
the damper is open, the movement of said damper 
to its closed position opening said switch to 
Open said circuit and move said valve to closed 
position. 

3. In an article heating furnace having a com 
bustion chaimber, means for delivering a fluid 
fuel to Said chamber, said chamber having an 
Opening therein for charging articles thereto, 
means for closing said opening, a stack leading 
from Said chamber, a damper in said stack for 
controlling the flow of flue gas therefrom, and 
means for Opening and closing said damper, the 
improvement comprising a switch operable by 
movement of Said damper, a valve for controlling 
the flow of Said fuel to the combustion chamber, 
an electric circuit including said switch for open 
ing said valve when the damper is open, the move 
ment of said damper to its closed position chang 
ing the position of Said switch to open said circuit 
and move Said Valve to closed position, and a 
double throw SWitch in said circuit normally po 
sitioned to complete the circuit through the first 
named SWitch, Said double throw switch being 
movable to by-pass the first named switch to per 
nit manual control of said valve, 
4. In an article heating furnace having a com 

bustion chamber, means for delivering a fluid fuel 
to said chamber, said chamber having an open 
ing therein for charging articles thereto, means 
for closing Said opening, a stack leading from 
S8id chamber, a damper in said stack for con 
trolling the flow of flue gas therefrom, and means 
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4. 
for opening and closing said damper, the improve 
ment comprising a switch operable by movement 
of said damper, said switch being closed during 
normal operation of said furnace, a valve for COn 
trolling the fiow of said fuel to the combustion 
chamber, an electric circuit including Said Switch 
for opening said valve when the damper is open, 
the movement of said damper to its closed posi 
tion opening said switch to open said circuit and 
move said valve to closed position, and a double 
throw switch in said circuit normally positioned 
to complete the circuit through the first named 
switch, said double throw SWitch being movable 
to by-pass the first named Switch to permit man 
ual control of Said valve. 

5. In an article heating furnace having a com 
bustion chamber, means for delivering a fluid 
fuel to said chamber, said chamber having an 
opening therein for charging articles thereto, 
means for closing said opening, a stack leading 
from Said chamber, a damper in said Stack for 
controlling the flow of flue gas therefrom, and 
means for opening and closing said damper, the 
improvement comprising a Solenoid controlled 
valve for controlling the flow of the fuel to the 
combustion chamber, an electric circuit for ener 
gizing Said solenoid to open said valve when the 
damper is open, and a mercury Switch in said 
circuit operable by movement of said damper, said 
Switch being closed during normal operation of 
Said furnace, the movement of said damper to its 
closed position opening said switch to open said 
circuit and move said valve to closed position, 

6. In an article heating furnace having a com 
bustion chamber, means for delivering a fluid 
fuel to said chamber, said chamber having an 
opening therein for charging articles thereto, 
means for closing said opening, a stack leading 
from Said chamber, a damper in said stack for 
controlling the flow of flue gas therefrom, and 
means for Opening and closing said damper, the 
improvement comprising a solenoid controlled 
valve for controlling the flow of the fuel to the 
combustion chamber, an electric circuit for en 
ergizing Said Solenoid to open said valve when the 
damper is Open, a mercury Switch in said circuit 
Operable by movement of Said damper, said switch 
being closed during normal operation of said 
furnace, the movement of said damper to its 
closed position opening said switch to open said 
circuit and move said valve to closed position, 
and a double throw switch in said circuit normal 
ly positioned to complete the circuit through the 
first named Switch, Said double throw Switch be 
ing movable to by-pass the first named switch 
to permit manual control of said valve. 

BENJAMIN L, SMITH. 
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