
Sept. 21, 1926. 2,600,484 
M. J. OWENS W 

FURNA CE 

Filled Sept. 20, 1924 2 Sheets-Sheet 1 

NVENT FR 

  



1,600,484 
M. J. OWENS 

FURNACE . 

Sept. 21, 1926. 

2. Sheets-Sheet 2 

AAN 

W 
N 

INVENTOR 

His AT TO ARMAY 

      

  



Patented Sept. 21, 1926. 

UNITED STATES 
1,600,484 

PATENT OFFICE. 
MICHAEL J. OWENS, DECEASED, LATE OF TOLEDO, OHIO; BY HAZEL, O. BEESCH, JAMES 

C. BLAIR, AND JOHN H. McNERNEY, ADIENSTRATORS, OF TOLEDO, OHIO, As 
SIGNORs To THE owENS BOTTLE COMPANY, OF Tor EDo, OHIO, A CORPORATION OF 
OHIO. FURNACE. 

Application filed September 20, 1924. Serial No. 738,778. 
The present invention relates to furnaces 

of the type in which the raw materials are 
melted and a high temperature maintained 
by burning a mixture of air and fuel gas 

5 within the furnace. The primary object of 
the invention is to provide practical and 
reliable means for maintaining a uniforn 
temperature within the furnace and avoid ingwaste of fuel gas. 

10 - The invention is herein shown in connec 

15 takes place. 
maintained by means of a stack or chimney 

tion with a glass melting tank furnace. In 
such furnaces, it is customary to admit fuel 
gas and atmospheric air in suitable propor 
tions into the furnace, where combustion 

A circulation of the air is 

through which the burnt gases or products 
of combustion are carried off. In such an arrangement, the draft varies considerably, 

20 owing to daily variations in the temperature 
of the outside air and also to changes in 
weather conditions. As the outside tempera 
ture lowers, the draft through the stack cor 
respondingly increases, so that the gases are 

25 drawn through and beyond the melting 
vchamber before complete combustion has 
taken place. On the other hand, a rise in 
temperature may reduce the draft to such an 

30 
extent that the amount of air supplied to. 
the melting chamber is insufficient to pro 
duce complete combustion, resulting in a 
lowering of the temperature and waste of 
fuel. 

Theoretically, it is possible to regulate 
the draft by dampers in the smoke stack, but 
it is practically impossible to get the av 
erage workman to properly regulate such 
dampers. This difficulty is increased by the 
fact that there are different shifts of work 

40. men, usually three, every twenty-four hours, 
so that the regulation cannot be left in 

, charge of any one person. 

45 

50 

In accordance with the present invention, 
there is provided within the air circulating 
system, a draft blower preferably between 
the furnace and the stack. This blower is 
run continuously at a constant speed, so that 
a substantially constant draft is maintained 
independently, of atmospheric conditions, 
thereby securing uniform combustion and 
heat conditions within the furnace. This 

blower may be an induced draft blower op 
erable to draw the air from the furnace and 
force it toward the Smoke stack. In its 
preferred form, the invention also includes : 
a forced draft blower in the air circulating 
system, by which air is forced into the fur 
nace, thereby assisting in maintaining con 
stant and uniform conditions of combustion 
within the furnace. 
A further feature of the invention relates 

to the arrangement whereby the air for 
combustion is drawn from the bridge wall 
or narrow confined space usually provided 
between the melting tank and refining tank 
of a glass furnace. This further contributes 
to the general result of maintaining a sub 
stantially constant draft and temperature 
Within the furnace, and also results in a saving of fuel, owing to the higher tempera 
ture of the air at this point of intake, as 
compared with the outside air. Moreover, 
the circulation of air at this point of intake, assists in keeping down the temperature of 
the bridge wall. 
Other objects of the invention will appear 

hereinafter. 
In the accompanying drawings: 
Figure 1 is a perspective view, partly dia 

grammatic of a glass furnace with regen 
erators and an air circulating system em 
bodying the principles of my invention. 

Figure 2 is a sectional view of the revers inity Figure 3 is a detail view of 
valve. 

Figure 4 is a view similar to Figure 1, 
but showing a modification in which a re 
cuperator is used. 

Figure 5 is a fragmentary 

a throttle 

sectional view 
at the line V-W on Figure 4. 
The furnace comprises a melting tank 10 

and a refining tank 11 separated by a bridge 
wall 12, the latter providing a narrow space 
13 between the two tanks or compartments. 
A roof 14 extends over the entire furnace 
and provides a confined space 15 over the 
glass in the furnace, in which space the 
fuel gases are burned. ... -- 
The air for combustion is drawn from the 

Space 13 in the bridge wall and passes up 
ward through vertical pipes 16 which unite 
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in a single pipe 17 (Fig. 1), which extends 
to a forced draft blower 18 connected to an 
electric motor 19, which may be run continu 

5 

ously at a constant speed. The blower 18 
forees the air through a pipe 21, past a 
throttle valve 22 and through a pipe 23 to a 
reversing valve 24. This valve directs the 
air to either of two conduits 25 and 26, de pending on the position of the valve. With 
the valve in the position shown in full lines (Fig. 2) the air is directed through the con 
duit 25 to the checker chamber 27 of a re 
generative furnace, which may be of usual. 
construction. The air is heated in its pas 
Sage through the checkerwork in the cham 
ber 27 and then passes through conduits 28 
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and 29 to the interior of the furnace where 
it is mixed with the fuel gas and burns with 
in the space 15. The burnt gases pass from 
the furnace through conduits 30 and 31 to 
and through the checker chamber 32. The 
gases in passing through this chamber, heat 
the checkerwork therein and then pass 
through the conduit 26 and past the re 
versing valve 24 to an exhaust conduit 33 
leading to an induced draft blower 34. This 
blower is run continuously by an electric 
motor 35 at a constant speed and in a di 
rection to draw the burnt gases through the 
exhaust conduit 33 and force them upwardly 
through the Smoke stack or chimney 36. 
The reversing valve 24 is periodically re 
versed at regular intervals, thereby reversing 
the direction of flow through the furnace 
and through the checker chambers 27 and 32. 
Each reversal causes the fuel air to pass 
through the checker chamber which has been 
heated by the spent gases which have been 
passing through such chamber just prior to 
such reversal. 
By drawing the air from the passage 13 

in the bridge wall, which air is quite hot and 
is of much more nearly constant tempera. 
ture than the outside air, an economy of fuel 
is effected. Also, a more nearly constant 

/ temperature is maintained. A circulation of 
air through the space 13 is also maintained, 
which materially assists in preventing over. 
heating of the bridge wall. 
Under some conditions, satisfactory re 

Sults may be obtained by omitting either the 
induced draft blower 34 or the forced draft 
blower 18. The use of both blowers, how 
ever, in combination, gives more reliable and 
uniform results under widely varying condi 
tions. 

Figures 4 and 5 illustrate my invention as 
applied to a glass furnace having a recu 
perator 40, or recuperators on one or both 
sides of the glass furnace. The air passing 
through the forced draft blower 18 is forced 
through a E. 41 into a chamber 42 within 
the recuperator 40. From thence the air is 
conducted through passageways 43 into the 
main furnace where combustion takes place. 
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The gases of combustion pass from the fur 
nace through a passageway 44 back into and . 
through the recuperator to a conduit 45 lead 
.inf to the induced draft blower 34. The 
recuperator furnace may be of any usual or 
approved construction and serves to heat the 
fuel air before it enters the furnace. 

Modifications may be resorted to within 
the spirit and scope of my invention. 
What is claimed is: 
1. The combination of a furnace and a cir 

culating system through which air for com 
bustion is circulated, said furnace compris 
ing a wall having a channel therethrough 
opening directly to the Outside air, said cir 
culating system having its intake at said 
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channel, whereby fresh air enters directly 
from the atmosphere into said channel is 
heated therein and is drawn from thence into 
the circulating system. 

2. A furnace comprising a melting cham 
ber and a refining chamber separated by a 
bridge wall having an air space or channel 
therein, and pipes leading from said channel 
and communicating with the interior of the 
furnace for supplying air for combustion. 

3. A furnace comprising a melting cham 
ber and a refining chamber separated by a 
bridge wall having an air space or channel 
therein, a blower, a pipe leading from said 
channel to the blower, and means providing 
a passageway leading from the blower to the 
interior of the furnace. . 

4. The combination of a furnace tank, a 
regenerative furnace comprising checker 
chambers on opposite sides of the tank and 
communicating with the tank, an air circu 
lating system comprising a channel formed 
in the tank walls and opening directly into 
the atmosphere, conduits leading from said 
ehannel to said checker chambers, a revers 
ing valve in said system by which the air is 
directed alternatively to said chambers, and 
a forced draft blower located in said air sys 
tem between said valve and said channel. 

5. The combination of a furnace tank com 
prising a melting chamber and arefining 
chamber separated by a bridge wall having 
an air space or channel therein, a regenera 
tive furnace, a conduit leading from said 
channel to the regenerative furnace for con 
ducting heated air to said furnace, and 
means for conducting the air from the said 
furnace to the interior of said tank. 

6. The combination of a furnace tank com 
prising a melting chamber and a refining 
chamber separated by a bridge wall having 
an air space or channel therein, a regenera 
tive furnace, a conduit leading from said 
channel to the regenerative furnace, a blower 
in said conduit, and means providing a pas sageway leading from the regenerative fur 
nace to the melting chamber. 7. The combination of a furnace and a cir 
culating system through which air for com 
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bustion is circulated, said system comprising 
a conduit leading from a source of fresh air 

y and communicating with the interior 
of the furnace, a forced draft blower located 
in said conduit and operable to draw fresh 
air therethrough and force it into the fur 
nace, a conduit leading from the furnace for 
carrying off the spent gases of combustion, 
a chimney with which said last mentioned 

10 conduit communicates, and an induced draft 
blower located within said last mentioned 

CB W 

conduit and operable to draw the gases from 
the furnace and force them into the chim 
ney. 1 

Signed at Toledo, in the county of Lucas lis 
and State of Ohio, this 13th day of Septem 
ber, 1924. 

HAZELO. BEESCH, 
N JAMES C. BLAIR, 

JOHN H. McNERNEY, 
Administrators of the Estate of Michael J. 

Oudens, Deceased. 


