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..To all whom, it may concern. 
Be it known that II, WILLILAM MILLwARD, residing at Pittsburgh, in the county of Al 

legheny and State of Pennsylvania, have in 
vented certain new and useful Improvements 
in Metallurgical Furnaces, of which the fol 
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lowing is a specification. 
This invention relates to open 

other regenerative furnaces. Furnaces. of 
this type heretofore have been constructed 
with air and gas ports at or near each end thereof. These ports, particularly the gas. 
port, have always been a source of trouble and annoyance and required close applica 
tion and watching for the reason that they 
rapidly burn out and it is and was a common 
occurrence to have them collapse and fall in. 
Therefore, it is a principal object of my in 
vention to eliminate entirely all these diffi 
culties by providing a new and novel roofless 
port furnace of this type which is highly 
efficient, practical and durable. The above 
and other features of novelty, advantages 
and capabilities will become apparent from a detailed description of the accompanying. 
drawings in which I have illustrated one 
form of my invention, but the construction. 
there shown is to be understood as illustra 

30 tive only, and not as defining the limits of o 

my invention. ...... ? • 
Figure 1 is a vertical sectional view of a portion of an open hearth regenerative fur 
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nace, embodying one form of my invention 
and Fig. 2 is a transverse sectional view taken substantially on the line 2-2 of Fig.1, 
looking in the direction indicated by the 
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TOW. 

Referring to the drawings in detail, while 
I have only shown one end of the furnace, 
the other end in practice will be substan 
tially identical and as is well known to those 
skilled in the art, this furnace in practice, as 
is common to all open hearth furnaces, is 
provided with the usual gas and air checker 
chambers, and the usual reversing valve 
mechanism for reversing the flow of air and 
gas and products of combustion through the furnace. 
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I have entirely disposed of the usual air 
and gas ports in each end of the furnace, 
leaving the entire end of the furnace open 
and substituted in lieu of the old trouble some air and gasports a comparatively small block 10, ext?nding across the furna?e pro 
vided with a semi-elliptical cavity or de 

hearth ?? . 

pression 11, concentric with the axis of the 
furnace which chamber from a point inter 
mediate its ends extend downwardly and outwardly, discharging into the melting 
chamber 12 of the furnace. The opposite 
end of the depression 11 is likewise down 
wardly and outwardly inclined, but more ab 
ruptly and opens into the air uptake 13 lead 
ing from the air slag pocket 14 through 
which flue and slag pocket the regenerated 
or pre-heated air is admitted. The gas flue 
16 leads from a checker chamber, not shown, 
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and admits the pre-heated gas to the goose 
neck 17 which goose neck is provided with 
a nozzle 18 set at such a position as to cause 
the flame from the gas inlet to envelop the 
'bottom and lower portion of the sides of the 
intake end of the chamber 10 overlapping 
the edges in such a manner so that no air is 
admitted from the air uptake 13 at the bot 
tom or lower portion of the sides of the de 
pression 11, thus forcing all the air from 
said uptake to pass on the top of the flame 
and hold it down against the metal in the 
bath and away from the roof. 
In order to afford a major pressure to the 

gas or flame being discharged from the goose 
neck I have provided a booster fan 20, which 
draws preheated air through the pipe 21 
from the checker a chambers or slag pocket 
into the fan and forces it through the pipe 
22 to the booster nozzle 23, terminating just 
inside the goose neck where it is discharged, 
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thus affording a forced pressure on the gas 
and emitting from thè gas nozzle a well di 
rected and controlled flame. The pipes 21 
and 22 extend to both ends of the furnace 
and are similarly connected, as best indicated 
in Fig.1 which pipes are provided with suit able valves for making 
erative connection with either end of the 
furnace as desired. As now shown in Fig 
ure 1, the valves are set so that the fan 20 is 
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drawing preheated air from the left hand 
slag pocket and discharging it into the left 
handbooster nozzle, and from there into the 
left hand gas nozzle, while the pipes 21 and 
22 leading to the right hand end of the fur 
nace are closed. When the furnace is re 
versed the valves on the left hand side are 
closed and the ones on the right hand side contemporaneously open by merely moving 
the rod 24 in the proper direction. The gas 
nozzle is elliptical in cross section and made 
in different sizes, depending on the size of 
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the elliptical depression 11, in order to af 
ford, the best co-operation between these two 
members. Aside from eliminating entirely 
the gas and air ports, with my furnace by 
having the ends practically open and com 
paratively no obstructions whatever in the 
way, the spent gases or products of combus 
fon are readily and quickly discharged, thus 
making for the fast and sharp working of 
the furnace. - I have successfully operated and demon 
strated an open hearth, regenerated furnace 
embodying this invention and find from ac 
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i nace, the combination of a gas luptake, an air 

tual practice that it embodies to the fullest 
extent, all of the foregoing and many other 
inherent advantages. Having thus described my invention, I 
claim: · 1. In an open hearth regenerative fur 
nace, the combination of a block having 
sides and bottom, a gas nozzle, so arranged 
as to cause the flame from the nozzle to im 
pinge the sides and bottom of the intaking 
opening of said block. - 2. In an open hearth regenerative fur 
nace, the combination of an air uptake, a 
roofless conduit intermediate said uptake 
and the melting chamber, a gas nozzle ar 
ranged to discharge across the uptake and 
into said conduit, and a booster nozzle for discharging fluid under major pressure into 
the gas nozzle. . 3. In an open hearth regenerative fur 
nace, the combination of a gas uptake, an air uptake, and a melting chamber having 
canals extending to the air uptake and a 
source of flame pressure to direct the flame 
to the bottoms of said canals whereby air 
from the air uptake is diverted above the 
flame. . . 4. In an open hearth regenerative fur 
uptake, and a melting chamber having canals 
extending to the air uptake, each of which 
has a sloping bottom with a raised portion 
subject to flame pressure, whereby air is ex 
cluded and operates to form a screen above 
the flame, and means for directing flame 
upon said raised portions. 

5. In an open hearth regenerative fur 
nace, the combination of a gas uptake, an 
air uptake, and a melting chamber having 
U-shape conduits leading to the air uptake, 
and means for directing a gas flame upon 
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the bottom and sides of the conduits. 
6. In an open hearth regenerative fur 

nace, the combination of a gas uptake, an 
air uptake, and a melting chamber having 
U-shape conduits leading to the air uptake, 
and means for directing a gas flame upon 
the bottom and sides of the conduits to the 
substantial exclusion of air, which is thereby caused to seek a path above the flame. 

6. 
7. The method of operating an open 

hearth regenerative furnace, which consists 

1,531,678 
in directing the flame through substantially 
U-shape conduits in a manner to substan 
tially exclude air from the bottom and sides. 
of the conduit, and Supplying air above the 
flame. - - - 8. In an open hearth regenerative fur 
nace wherein U shape conduits supply com 
bustible media to the melting chamber, the 
method which consists in directing flame 
through said conduits and utilizing fluid to 
hold the flame in its travel to substantially 
the bottoms and sides of the conduits. 

9. In an open hearth regenerative fur 
nace wherein U shape conduits supply com 
bustible media to the melting chamber, the 
method which consists in directing the flame 
downwardly and upon the sides of the con 
duits to substantially exclude air, and es 
tablishing an air barrier above the flame. 10. The method of operating an open. 
hearth regenerative furnace wherein com 
bustible media is supplied to the melting 
chamber through open canals, Which con 
sists in flooding the canals with flame to the 
substantial exclusion of air, and introducing 
a protective blanket of air above the flame. 

11. An open hearth regenerative fur 
nace, including the following elements, in 
combination, a melting chamber, an air up 
take, a block provided with a cavity or de 
pression ranging from the air uptake to the 
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melting chamber, a gas nozzle adapted and . 
arranged to discharge, under major pres 
Sure, across the air uptake and into and 
against the bottom and sides of the intake 
portion of the cavity or depression, and 
means for imparting major pressure to the 
discharge from said nozzle. 12. An open hearth regenerative furnace, 
including the following elements, in com 
bination, a melting chamber, an air uptake, 
-a block provided with a cavity or depres: 
sion ranging from the air uptake to the 
melting ????ffiber, a gas nozzle having its end 
depressed whereby it is adapted to discharge 
across the air uptake and into and against 
the bottom and sides of the intake portion 
of the cavity or depression, whereby air is 
compelled to travel above the flame, and 
means for imparting major pressure to the 
discharge from said nozzle. 13. An open hearth regenerative furnace 
free from the usual supply ports, whereby 
it is of substantially open end construction, 
elements ranging crosswise the furnace and 
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having cavities leading to the melting cham 
ber, means for Supplying flame along said 
cavities, and means for supplying air above 
the flame. V, 

14. An open hearth regenerative furnace 
free from the usual supply ports, whereby 
it is substantially open at the ends, elements, 
extending crosswise the open ends and hav ing Ushape passages leading to the melting 
chamber, air and gas uptakes, and means 30 
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for introducing flame to said passages, the 
substantial exclusion of air from the air 
uptakes. . . w 

15. An open hearth regenerative furnace 
of substantially open end construction with 
relation to the melting chamber, elements 
extending crosswise thereof and having sub 
stantially U shape conduits leading to the 
melting chamber, said conduits having slop 
ing bottoms, means for causing flame to 
travel along the bottom and sides of the 
conduits to the substantial exclusion of air, 
and means for supplying banks of air above 
the flame. - 

16. An open hearth regenerative furnace 
of substantially open end construction with 
relation to the melting chamber, elements 
extending crosswise thereof and having sub 
stantially U shape conduits leading to the 
melting chamber, said conduits having flar 
ing ends, means for causing flame to travel 
along the bottom and sides {f the conduits 
to the substantial exclusion of air, and 
means for utilizing air pressure to hold the 
flame upon the metal of the bath. 

17. An open hearth regenerative furnace 
having air and gas uptakes, an open-top 
canal leading from said uptakes, and means for directing flame against the bottom of 
such canal, the canal bottom being formed 
to cause the flame to exclude air from such ..canal. 

18. An open hearth regenerative furnace 
having air and gas uptakes, an open top 
canal leading from said uptakes, and means 

8 

for directing flame under pressure into and 
along such canal with the flame serving to 
exclude air from the canal. 

19. An open hearth regenerative furnace 
having air and gas uptakes, means for de 
livering gas under pressure across the air 
uptake, and means for directing the flame of 
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such gas to the melting chamber of the fur 
nace under an overlying screen of air from 
the air uptakes. . - . - 

20. An open hearth regenerative furnace 
having air and gas uptakes, means for deliv 

... ering gas under pressure across the air up 
take, and means for directing the flame of 
such gas to the melting chamber of the fur 
nace under an overlying SCAreen of air from 
the air uptakes, the flame cooperating with 
the directing means to exclude air therefrom 
during passage of the flame. . 

21. An open hearth regenerative furnace 
having air and gas uptakes, means for deliv 
ering flame under pressure across the air 
uptake and to the melting chamber of the 
furnace, and means for directing the flame 
under an overlying screen of air, the direct 
ing means being maintained clear of the 
direct passage of air by the passage of the flame therethrough. 
In witness whereof hereunto subscribe 

my name to this application in the presence 
of two witnesses. . 

WILLIAM MILLWARD. Witnesses: 
O. H. DAvISON, 
FRED. H. LOFTUs. 
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