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Claims. 

This invention relates to furnaces and, par 
ticularly, to an automatic safety gas-expulsion 
device therefor. - 
In furnaces, especially of the type used for 

heating metallic articles, having a forced draft 
Or preSSure air burners for firing combustible 
gaseous fuels, the gases oftentimes accidentally 
Seep into the forced draft blast mains, the fur 
nace, or the combustion chamber during the time 
the forced draft is shut off and the furnace is 
not in operation, and explode when the furnace is 
again put into operation, resulting in damage to 
the furnace and a hazard to human life. It is 
therefore desirable that any waste gases, or gases 
that may have leaked into the furnace and its as 
sociated parts, be expelled therefrom while it is 
not in operation or, at least, before 
and put into operation. 
According to the present invention, there, is 

conveniently positioned, close to the furnace in 

it is again fired 

the forced draft system, a gas-expulsion device 
which automatically goes into operation to expel 
the gases from the furnace and its associated 
parts whenever the forced draft is shut off and 
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for the purpose of illustration, one embodiment. 

the furnace is not operating. 
It is an object of the present invention to pro 

vide an improved gas-expulsion device which will 
automatically expel any gases from the furnace 
when the furnace is not in operation. 

It is another object of the invention to provide 
an improved gas-expulsion device which is auto 
matically controlled by the forced draft of the 
furnace. 

It is a further 
3. 
which is simple and inexpensive in its construc 
tion and operation and one which is dependable 
and will insure the expulsion of any gases from 
the furnace when not in operation. 

It is a still further object of the invention to 
provide a gas-expulsion device which is adapted 
to be closed and rendered inoperative by the ac 

object of the invention to provide 

tion of the forced draft when the furnace is in 
operation, and permitted to open and be in 
Operation when the forced draft is shut of and 
the furnace is not in operation. 
Warious other objects and advantages of this 

invention will be more apparent in the course of 
the following specification and will be particu 
larly pointed out in the appended claims. 

In the accompanying drawing, there is shown, 

which my invention may assume in practice. 
In the drawing: 
Figure 1 is an elevation showing the location 

improved automatic gas-expulsion device. 

(C. 158-1) 
of the improved safety gas expulsion device of 
my invention relative to the blower and furnace; 

Figure 2 is an enlarged elevation, partly in sec 
tion, of my improved safety gas expulsion de 
Vice; and, 

Figure 3 is a section taken on the line III-III 
of Figure 2. - 
The improved safety gas-expulsion device of 

my invention comprises a metallic cylinder 2, 
vertically arranged on a delivery pipe or con 
duit 3 of a housing 4 of an exhaust fan 5 mounted 
on the end of a shaft of a motor .6, which is 
suitably arranged on a platform 7 above the 
blast or forced draft pipe or conduit of a furnace 
8. The housing 4 of the fan is connected to the 
blast or forced draft pipe, preferably by means 
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of an elbow connection 9 or any other Suitable . 
connecting means. The metallic cylinder 2 pref 
erably has a reduced upper end on which there 
is mounted a smaller cylinder ?o having a hood. 
2 arranged on the top and spaced from the end 

thereof. 
There is arranged in the cylinder 2 and cen 

trally thereof, a valve comprising a movable 
spherical member 3, preferably a spun brass ball 
having a smaller outer diameter than the inner 
diameter of the cylinder and a cup-like seat 
member 4, also preferably of spun brass, at 
tached to the inside walls of the cylinder and 
having an opening therein with which the ball is 
adapted to cooperate. The ball 3 has arranged 
diametrically therethrough and secured thereto 
an upwardly extending guide tube 5, preferably 
of brass, and Y. On the end thereof there is ar 
ranged an upwardly extending rod f which is 
adapted to extend upwardly through an opening 
in the hood 2. There is arranged below the 
ball 3, and secured to the inner walls of the 
cylinder 2, a wire basket 7 which is adapted to 
support the brass ball 3. There is also ar 
ranged, just below the ball, an actuating member 
8, preferably a forked member, having one end 

slidably positioned in the lower end of the tube 
5 and the forked end thereof pivotally connected 

to the end of an actuating switch lever 9 ex 
teniding through a vertically extending slot in . 
the side of the cylinder 2 to a switch 20, prefer 
ably of a mercold type. There is arranged on 
the forked member 8 a coil compression spring 
2 which is adapted to cooperate between the 
forked portion of the member 8 and the bottom 
of the ball 3 to cushion the seating of the same 
in its downward travel. 

It will be understood that the weight of the 
ball and the parts connected therewith forces the s 
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lever 9 downwardly, closing the switch 20 to 
actuate the motor and the fan 5. There is ar 
ranged within the cylinder 2 a tension coil spring 
22 connected to the switch lever 9 and to the 
inner wall of the cylinder 2 which is adapted to 
force the switch lever 9 upwardly to open the 
switch when the ball 3 and interconnected parts 
are in their top-most position, with the ball 
seated in the member 4. There is associated with 
the lever 9, next to the slot in the side of the 
cylinder 2 through which the lever 9 extends, a 
sliding door 2 which is adapted to be moved by 
the switch lever in its movement to keep the slot 
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in the cylinder closed at all times so as to prevent 
the escape of the air therethrough. 
The guide tube 5 is, of course, arranged cenr 

trally of the cylinders 2 and 0 and there is posi 
tioned in the cylinder O guide means, such as 
preferably a short piece of brass tubing 24 
around the tube 5, for guiding the vertical 
movement of the tube 5 and ball 3. The rod 
6 is adapted to extend through the hood f2 SO 
as to indicate, at all times, the position of the 
ball 3 in the cylinder 2. 

It will be understood that so long as the air 
pressure in the blast or forced draft pipe of the 
furnace is normal, as it is supposed to be during 
the firing thereof, the device is inactive; but when 
the pressure in this pipe decreases below a fixed 
point or upon discontinuing the forced draft, 
that is, when the furnace is not being fired, the 

35 

40 

50 

55 

device becomes active automatically as follows: 
The air pressure in the blast or forced draft 

pipe which is of a relatively higher pressure than 
that generated by the exhaust fan, lifts the ball 
A3 upwardly to seat it in the member 4, closing 
the outlet through the cylinder to the atmos 
phere with the switch lever 9 being moved simul 
taneously in an upward direction to open the 
Switch 20, thereby stopping the motor 6 and ex 
haust fan 5. When the air pressure drops below 
a predetermined point, or the blast or forced 
draft is discontinued during the time the furnace 
is not in operation, the ball 3 drops, cushioning 
itself on the coil spring 2, opening the blast 
pipe to the atmosphere and forcing the lever 9 
downwardly to close the switch 20, thereby start 
ing the motor 6 and the exhaust fan 5. The ex 
haust unit then automatically starts to remove 
any gases that may collect in the furnace or its 
asSociated connections through gas seepage that 
may occur through leaking burners or gas valves 
or any unburned gases that may have been left 
in the furnace when it was shut down, thereby pre 
venting the building up of any explosive mixture 
in the furnace or the parts connected therewith. 
The exhaust gases are forced upwardly through 
the cylinder 2, through the wire basket and the 
Space between the spherical member or ball 3 
and the inner wall of the cylinder into the atmos 
phere. It will be understood that the pressure in 
the forced draft pipe is great enough to raise and 
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Seat the ball to close the valve and the cylinder 
while the pressure generated by the exhaust fan 
is not sufficient to raise it, thereby permitting the 
exhaust gases to pass along the sides thereof 
through the cylinder and out of the furnace. 
While I have shown and described one embod 

iment of my invention, it will be understood that 
this embodiment is merely for the purpose of 
illustration and description and that various 
other forms may be devised within the scope of 
my invention, as defined in the appended claims. 

I claim: . 
1. In combination with a pipe or conduit for 

2,198,697 
Supplying a forced draft to furnaces and the like, 
apparatus including an exhaust fan connected to 
said forced draft pipe, a vertically disposed hol 
low cylindrical member open to the atmosphere 
attached to said fan and extending upwardly 
therefrom, a valve arranged in said cylindrical 
member intermediate the length thereof above 
Said fan, said valve consisting of a spherical mem 
br loosely disposed between two valve seats, a 
Switch arranged adjacent to said valve which is 
adapted to control the motor of said exhaust fan, 
said apparatus being so constructed and arranged 
that the forced draft will move the spherical 
member upwardly seating the same in the upper 
valve Seat closing the cylindrical member when 
a forced draft is passing through the pipe, there 
by opening the switch so as to prevent the ex 
haust fan from operating and permitting the 
Spherical member to move downwardly due to the 
force of gravity, thereby closing the switch and 
Setting the exhaust fan in operation to expel any 
gases that may collect in the furnace and the 
parts associated therewith therefrom into and 
through the cylindrical member and valve into 
the atmosphere when a forced draft is not pass 
ing through the pipe. 

2. In combination with a pipe or conduit for 
Supplying a forced draft to furnaces and the like, 
apparatus including a safety gas expulsion de 
Vice consisting of a vertically arranged hollow 
cylinder open at its ends, a spherical member ar 
ranged in Said cylinder, means for supporting and 
guiding Said spherical member therein, a seat 
ing member arranged in the cylinder above said 
Spherical member and with which it is adapted 
to cooperate, an exhaust fan positioned below said 
Spherical member and communicating with said 
Cylinder and Said pipe, said spherical member 
adapted to be forced upwardly into said seating 
member to close the cylinder by the forced draft 
passing through the pipe, and means actuated by 
Said Spherical member to set said exhaust fan in 
Operation when the spherical member is in its 
lowermost position and the cylinder is open and 
the forced draft is not passing therethrough, said 
exhaust fan expelling any gases from the furnace 
and the parts associated therewith through said 
valve and cylinder. 

3. In combination with a pipe or conduit for 
Supplying a forced draft to a furnace, apparatus 
including an exhausting means connected to the 
forced draft pipe and in communication there 
with so as to be effective when in operation to 
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expel gases from the furnace and the parts as 
sociated therewith, and means responsive to a 
predetermined drop in the pressure of the forced 
draft for automatically setting said exhausting 
means in operation, 

4. In combination with a pipe or conduit for 
Supplying a forced draft to furnaces and the like, 
apparatus including an exhausting means asso 
ciated with said pipe for expelling gases from the 
furnace and the parts associated therewith when 
the furnace and forced draft is not in operation, 
means controlled by the forced draft for con 
trolling Said exhausting means, said last men 
tioned means adapted to be actuated by the 
forced draft to control the exhausting means so 
as to raise the same inoperative when a forced 
draft is passing through the pipe and adapted 
to controi the exhausting means so as to make 
the same operative when a forced draft is not 
passing therethrough. 

5. In combination with a pipe or conduit for 
Supplying a forced draft to furnaces and the 
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like, apparatus including a safety gas expulsion 
device having an exhaust fan associated there 
with which is connected to said forced draft pipe, 
means controlled by the forced draft for control-. 
ling said exhaust fan, said last mentioned means 
adapted to be actuated by the forced draft to 
make the exhaust fan inoperative when a forced 
draft is passing through the pipe and adapted to 
make the exhaust fan operative when a forced 
draft is not passing therethrough. 

6. In combination with a pipe or conduit for 
Supplying a forced draft to furnaces and the like, 
apparatus including a safety gas-expulsion de 
vice consisting of an exhaust fan, a switch for 
controlling said exhaust fan and a valve for con 
trolling said switch, said device being constructed 
and arranged so that the forced draft actuates 
the valve closing the same and opening the switch 
So that the fan is inoperative when the forced 
draft is passing through the pipe and permits the 
valve to open when the forced draft is not pass 
ing through the pipe, so as...to close the switch 
thereby automatically setting the exhaust fan in 
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motion so as to expel any gases that may have 
collected in the furnace and the parts associated . 
therewith therefrom, 

7. In combination with a pipe or conduit for 
Supplying a forced draft to a furnace, apparatus 
including a normally inactive exhaust fan con 
nected to the forced draft pipe and in Communi 
cation therewith so as to be effective when in 
operation to withdraw gases from the furnace 
and the parts associated therewith, an outlet duct 
associated with said fan, a valve interposed be 
tween the exit end of said outlet duct and said 
fan, a motor for driving said fan, and a switch 
for controlling said motor, said switch being actu 
ated by the movement of said valve, said valve be 
ing normally closed when normal pressure is 
maintained in the forced draft pipe thereby main 
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taining the switch in an open position and the . 
fan inoperative and being arranged to close the 
switch so as to place the motor and fan in Op 
eration when the forced draft pressure in the 
pipe drops below a predetermined point. 

SAMUEL. S. ROBERTS. 
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