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To all who? ?? ??? concern: 
Be it known that I, LUTHER L. KNOx, of Avalon, Allegheny county, Pennsylvania, 

have invented a new and useful Improve 
ment in Regenerative Reversing Furnaces, 
of which the following is a full, clear, and 
exact description, reference being had to the 
accompanying drawings, forming part of 
this specification, in which 

Figure 1 is a longitudinal vertical section 
of one end portion of a furnace embodying 
my invention; Fig. 2 is a horizontal section 
of the same taken through the gas port; 
Fig. 3 is a perspective view, partly broken 
away, of the removable port cooler; Fig. 4 
is a horizontal section through the lower 
portion of the port cooler. Fig. 5 is a ver 
tical longitudinal section of a modified form 
of the port cooler; and Fig. 6 is a section 
on the line WI-VI of Fig. 5. 
My invention has relation to regenerative 

reversing furnaces, and is designed to pro 
vide means of novel character for cooling 
the gas ports of the furnace. 
To this end the invention consists in a 

port cooler of the novel character herein 
after described. 

Referring to the accompanying drawings, 
in which I have shown the preferred em 
bodiment of my invention, the numeral 2 
designates the supporting frame of a fur 
nace of the openhearth type; 3 designates a 
portion of the hearth, 4 the air uptakes 
leading up wardly from the regenerator con 
nections 5 in an inclined direction, and com 
municating at their upper ends with the air 
port 6. 
7 is the gas uptake leading upwardly from 

a regenerator connection 8, intermediate the 
air uptakes 4. 
9 designates a wall or arch of refractory 

material separating the air ports 6 from the 
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gas port 10, this wall or arch being a part 
of the permanent construction of the fur 
BC8. 

The gas port 10 is formed in a port 
cooler, which consists of a hollow metal 
shell having an arched top portion 11, de 
pending parallel side portions or legs 12, 
and a bottom portion 13. This bottom por 
tion 13 extends only a portion of the length 
of the shell, and constitutes the bottom of 
the gas port, while the rear portion of the 
cooler back of the bottom 13 constitutes the 
upper portion of the gas uptake 7, being 

removably seated on the walls 14 of said 
uptake. The gas ???? 10 discharges at its 
forward end directly into the furnace. The 
rear end of the cooler is closed by a remov 
able end portion, which consists of a hollow. 
Water-cooled plate 15 and an inner refrac tory lining 16. 
The top ????????? 11 of the cooler is formed 

with the skew-backs 17, which support the refractory lining 18 for said top portion. 
The side legs 12 of the cooler are provided 
with a refractory lining 18; and the bot 
tom portion 13 has the refractory covering 
19. The several portions of the cooler may 
be supplied with water by any suitable sys 
tem of circulating connections. 
In the drawing I have shown the top por 

tion as having the two inlet pipes 20 extend 
ing longitudinally therein to a point near its 
forward end, and connected to a transverse 
spray pipe 21, having a plurality of spray 
ing nozzles 22.28 designates the outlet con 
nection for Said top portion. Theside por 
tions of the cooler are shown as supplied by 
means of pipes 24, extending longitudinally 
therein and connected at their inner ends to 
the vertically extending spray pipes 25. 
The bottom portion 13 is shown as sup 
plied by the two longitudinally extending 
pipes 26 extending through the side legs 
and having their inner portions connected 
by the two transverse pipes 27 and 28. The 
pipe 27 has a plurality of spray nozzles 29 
arranged to discharge against the front end 
of the cooling chamber, while the pipe 28 
has a discharge T 30. 
31 designates clean-out openings at the 

lower rear portion of the side legs, and at 
the lowest points of the structure. The side, 
end and bottom portions of the cooler pref. 
erably form a continuous chamber, and the 
pipe 23 constitutes the common discharge 
for said chamber. 
The wall or arch 9 terminates some dis 

tance short of the inner end of the cooler, 
and the inner top portion of the cooler is 
preferably covered by a layer 32 of sand, 
or other similar material, which may be 
thrown thereon after the cooler is put in 
place. To pernit access to the inner por 
tion of the cooler the side walls of the air 
??????? 6 are preferably provided with the 
oors 33, one of which is shown in Fig. 1, 

and which are normally closed by false 
brickwork which can be readily removed. 
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movable gas port forming and cooling struc 
ture inserted underneath said wall or arch, 
said structure having depending side por 
tions forming the sides of the gas port, the 
wall or arch terminating short of the inner 
end of the said structure; substantially as 
described. 

8. In a regenerative reversing furnace 
having gas and air ports, an arch or wall 
separating the gas and air ports, a remov 
able gas port forming and cooling structure 
inserted underneath said wall or arch, the 
wall or arch terminating short of the inner 
end of the said structure, and a layer of 
relatively loose refractory material coverin 
the inner portion of said structure beyon 
the end of the wall or arch; substantially as 
described. 

9. A regenerative reversing furnace, hav 

ing låterally arranged air uptakes and a 
centrally arranged gas uptake, the furnace 
having laterally open air spaces between 
the air uptakes, and means for inducing an 
air circulation in said spaces; substantially 
as described. 

10. A regenerative reversing furnace hav 
ing an air uptake and a gas uptake, with a 
laterally ???????''; space at the rear of the air 
uptake, and means for inducing an air cir 
culation in said space; substantially as de 
scribed. 
In testimony whereof, I have hereunto 

set my hand. 
LUTHER L. KNOX. 

Witnesses: 
GEo. B. BLEMING, 
R. A. BALDERsoN. 
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