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This invention relates to furnace pressure 
regulators and, while not limited thereto, re 
lates more particularly to means for and a 
method of maintaining a balanced pressure 

t; in open hearth furnaces and the like. 
In the operation of a furnace it is desirable 

to maintain a balance between the furnace 
pressure and the atmosphere if possible in 
order to retain the hot gases in the furnace 
and to prevent the infiltration of cold air. 
The present invention provides a relatively 

simple mechanical control apparatus for this 
purpose. 
In the drawings: - 
Figure 1 is an elevation of apparatus con 

structed in accordance with this invention. 
Figure 2 is an enlarged fragmentary view 

of the furnace end of the apparatus. 
Figure 3 is an enlarged sectional elevation 

through the remote ends of the suction tubes. 
Referring more particularly to the draw 

ings the numeral 2 designates an openhearth 
furnace which is provided with an opening 
2 in its wall through which hot gases may 
escape from the furnace and air may enter 
the furnace in accordance to unbalanced 
pressure between the interior of the furnace 
and the atmosphere. A pipe 3 is mounted in the opening or port 
2 and is provided with a port or orifice 3 
in its side wall which communicates with 
the furnace end of a suction tube 4 which 
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is provided with a restriction wall or choke 5 
adjacent its other end remote from the 
furnace, having an orifice 5 therein of the 
same diameter as the orifice 3. 
The orifices 3 and 5 are only a fraction of 

the diameter of the pipe 4. . 
A second suction tube 40 has one end locat 

ed adjacent the furnace end of the tube 4 but 
turned on so as not to receive any of the hot 
gases issuing from the furnace through the 
pipe 3. The tube 40 is provided with a re 
stricted port or orifice 40 at its furnace end 
and with a restriction wall or choke 41 adja 

cent its end remote from the furnace, having 
an orifice 41 therein. The orifices 40 and 
41 are of the same diameter and are equal 
to the orifices 3 and 5 in the tube 4. 
The tubes 4 and 40 have their ends remote 

from the furnace connected by a T-fitting 
42 with a suction conduit 7 which leads to a 
station 18. The station 18 includes a steam 
jet exhauster 17 controlled by a valve 20. It 
Will be understood that any standard form 
of exhauster may be substituted for the ex 
hauster 17 if desired. The valve 20 is auto 
matically controlled by rods 21 and 21 con 
nected to an oil sealed bell 19. 
The bell 19 is located in a vessel 22 which 

is connected by a T-fitting 25 to the conduit 
7. The rod 21 carries a counterweight 23. 
If the suction created by the exhauster 17, 
acting on the bell 19, overcomes the com 
bined weights of the bell and counterweight 
23, the bell rises and the rods 21 and 21 oper 
ate the valve 20 to throttle the suction, there 
by maintaining a constant suction in the pipe 
7 and on the cold ends of the tubes 4 and 40. 
The tubes 4 and 40 are provided with 

branches 45 and 46, respectively, closely ad 
jacent their ends remote from the furnace 
which are in communication, respectively, 
with bells 47 and 48 mounted on the opposite 
ends of a balanced beam 49 and having their 
lower or open ends sealed in oil in a housing 
11. The balanced beam 49 is connected by 
levers 30 and 31 to a valve 32 of a compressed 
air motor 13 which has its piston rod 14 con 
nected by a cable or rope 15 to the damper 16 
in the draft flue 16 of the furnace 2. 
In operation, suction from the conduit or 

pipe 7 will draw gases or air from the tube 

55 

60 

65 

70 

75 

80 

4 through the orifice 5. This suction will 
cause a flow of gases or air through the inlet 
orifice 3 into the tube 4. The suction in 
the tube 4 will increase until the same weight 
of gas or air enters into the conduit 4 through 
the orifice 3 as is withdrawn through the 
orifice 5. After this equilibrium is estab 



lished, the suction in the tube 4 remains con 
stant as long as the Suction in the conduit or 
pipe 7 remains constant and the temperature 
of the gases or air flowing through the ori 
fices of the tube 4 remains constant. The 
temperature at the outlet orifice 5 is atmos 
pheric and, therefore, may be considered con 
stant for practical purposes. The tempera 
ture at the inlet orifice 3, however, varies con 
siderably as at times the hot gas from the 
furnace flows through the inlet orifice and at 
other times cold air, which is being drawn 
into the furnace, flows through the inlet 
orifice. - 

Furnace gases and air have substantially 5 s "the same density at atmospheric temperature 
but the gases, say at 2000 degrees Fahrenheit, 
have only 21 per cent. of the density of at 
mospheric air. As a result, much less weight 

20 of gases enters the inlet orifice when hot fur 
nace gases are entering the tube 4 and, there 
fore, the suction in the tube 4 rises immedi 
ately and drops again when cold air enters. 
From the above it will be readily understood 
that the suction in the tube 4 varies in ac 
cordance with the temperature of the gaseous 
products drawn into said tube. 
The second suction tube 40 receives atmos 

pheric air at its furnace end and, therefore, 
at the suction in this tube remains substantially 

constant at all times. The furnace or inlet 
end of the tube 40 is located adjacent the 
furnace or inlet end of the tube 4 so that the 
atmospheric air entering the tube will be of 

35 substantially the same temperature as the 
temperature of the cold air entering the fur 
nace through the pipe -3, The radiation of 
heat from the furnace will have some effect 
on the temperature of the air adjacent the 

at furnace. Therefore, in order to properly 
balance the suction of the tubes 4 and 40, it is 
desirable to draw atmospheric air of the same 
temperature through the tubes. 
- The suction in the tubes 4 and 40 is com 
municated to the balanced bells 47 and 48, 
respectively, and the varying suction in the 
tube 4 is therefore balanced against the sub 
stantially constant suction in the tube 40. 
Variations of the suction in the tube 4 will 

5i) cause the bell 47 to move up and down, there 
by rocking the balanced beam 49 and actuat 
ing the valve 32 which controls the motor 13 
of the damper operating mechanism. 
While we have shown and described one 

specific embodiment of our invention, it will 
be understood that we do not wish to be lim 
ited thereto since various modifications may 
be made without departing from the scope 
of our invention, as defined in the appended 60 claims. 
I claim: 
1. In a furnace pressure control the com 

bination with a furnace having a port 
is through which hot gases may escape when 
35 the furnace is above atmospheric pressure 

1,853,497 

and through which atmospheric air will flow 
into the furnace when the furnace is operat 
ing below atmospheric pressure, of a pair of 
suction tubes, one of said tubes having one 
end in communication with said port in said 
furnace and the other of said tubes having 
one end in close proximity to said port and 
positioned so as not to receive the gases or 
air flowing through said port, said suction 
tubes having their other ends remote from 
said furnace, a control apparatus consisting 
of a balanced beam, a sealed bell on each end 
of said beam, one of said tubes being con 
nected adjacent its end remote from said fur 
nace to one of said bells and the other of said 
tubes being connected adjacent its end remote 
from said furihace to the other of said bells, a 
restricted orifice adjacent each end of each of 
said tubes, means for providing a suction to 
the ends of each of said tubes remote from 
said furnace whereby the gas or air flowing 
through said furnace port will be drawn 
through the tube communicating with said 
port and atmospheric air will be drawn 
through the other of said tubes and the suc 
tion in the tube having the gas or air from 
said furnace port passing therethrough vary 
ing in accordance with the temperature and 
density of said gas and air so as to unbalance 
the Suction in said bells and rock said beam, 
and means operable by said beam for con 
trolling the furnace draft. 

2. The combination with a furnace having 
a port therein through which hot gases will 
issue, when the pressure in the furnace is 
above atmospheric pressure, and through 
which atmospheric air will stream when the 
furnace is below atmospheric pressure, means 
for utilizing the differences in density of the 
gas and airflowing through said port to pro 
vide a suction varying in accordance with 
said density, means for utilizing atmospheric 
air of substantially constant temperature and 
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density to provide a suction of relatively con 
stant value, and means for balancing the suc 
tion provided by said first named means 
against the suction provided by said second 
named means, and means operable by said 
balancing means for controlling the draft to 
said furnace. - 

3. The method of automatically maintain 
ing balanced pressure in a furnace which con 
sists in allowing hot gases from the furnace 
to issue from a port when the pressure in the 
furnace is above atmospheric pressure, and 
allowing cold air to stream into the furnace 
through the same port when the furnace is 
below atmospheric pressure, drawing the air 
or gases flowing through said opening with 
constant suction successively through a series 
of two orifices at opposite ends of a confined 
flow path thereby creating differences in suc 
tion responsive to the E. in tempera 
ture and density of Said gas or air, drawing 
atmospheric air successively through a series 
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of two orifices at opposite ends of a second 
confined flow path so as to provide a substan 
tially constant suction between said orifices, 
said air being drawn through said orifices 
under the same head of suction as said air 
or gas from said furnace port, balancing the 
suction in said first named confined flow path 
against the suction in said second named con 
fined flow path and utilizing the differences 
between said suctions to control the draft in 
said furnace. 
In testimony whereof, I have hereunto set 

mv hand. 
y CHARLES F. BLEYER. 


