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(Cl. 'i5-_43) 3 Claims. 

This invention relates to the melting and re 
lining of ferrous metals and alloys charged into 
metallurgical furnaces, such as open hearth and 
electrical furnaces, and more particularly ‘to a 
novel method and means for accelerating the 
melting of the charge. 

It will be understood that the production of 
any foundry is limited by the output of its fur 
naces, and accordingly by decreasing~ the time 
necessary to melt the charge the output of the 
furnaces may be increased thereby decreasing 
the cost of melting. 
The present invention comprehends a novel 

method and means for reducing the time for 
melting such a charge to about ten percent of 
the time required according to prior art practices. 
A primary object of the present invention is 

to accelerate the melting of a ferrous metal 
charge in a furnace by introducing a powder 
which accelerates oxidation of part of the charge 
necessary to provide heat to melt the remainder 
thereof. 
A further object of the invention is to devise 

a novel method and burner means for intro 
ducing the powder in such a manner as to afford 
maximum effectiveness thereof. 
The foregoing and further objects of the in 

vention will become apparent from the following 
specification and the accompanying drawings, 
wherein: 

Figure l is a diagrammatic view of an open 
hearth furnace, partly in section to illustrate 
the novel burner means applied thereto; 

Figure 2 is a fragmentary enlarged View show 
ing the burner means; 
Figure 3 is an enlarged fragmentary, axial 

sectional view of the burner means shown in 
Figure 2; and 

Figure 4 is a view similar to Figure 3 showing 
a modified burner means. 

Describing the invention in detail and re 
ferring first to Figure l, a conventional open 
hearth furnace is somewhat diagrammatically 
illustrated at 2, although it will be understood 
that the invention is equally applicable to other 
types, such as electrical furnaces. 
One of the novel burner devices generally des 

ignated 4 is inserted through an opening in each 
end wall 6 of the furnace above the adjacent end 
of the hearth 8 which is adapted to receive a 
charge (not shown) as hereinafter described. 
The burner 4 is supported by an adjusting 
bracket IIl hereinafter described in detail. 

It may be noted that the furnace 2, which is 
of conventional design is provided at each end 
thereof with a downtake flue I2 adapted to dis 
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charge outiiowing gases into a chamber I4 com 
municating with a flue I5 which discharges into 
a stack (not shown). The ñue I5 is provided 
with the usual checkerwork at I6 by which heat 
of outflowing gases is absorbed to be later irn 
parted to air entering the furnace 2 as will be 
understood by those skilled in the art. 
Referring now to Figure 2 which is an enlarged 

fragmentary view of the structure shown in 
Figure l, it will be seen that the burner d com 
prises a. pair of tubes I8 and Z0 mounted in the 
bracket I8, which is provided with a shaft 24 
connected thereto and threaded into a hand~ 
wheel 26 rotatably mounted in a bearing 28 sup 
ported by the end wall 6 of the furnace 2. Thus 
as the shaft 2d is moved up and down by rota 
tion of the handwheel 2S the tubes I8 and 20 
are adjustably rotated in unison about their ful 
crum points 3l) and 32 respectively where they 
are supported within diagonal openings Sd and 
36 of a hollow frame 3l having a water inlet 38 
and a water outlet 40. It will be understood >that 
the tubes I8 and 20 are loosely mounted in the 
bracket to accommodate the limited rotation 
necessary for adjustment in service. 
As shown in Figure 3, the tube I8 comprises 

a front section 42 and a rear section 44 removably 
attached as by bolt and nut assemblies 4B. The 
rear section comprises a mixing chamber 48 con 
nected to fuel oil line 50 and a superheated steam 
line 52, whereby the oil and steam are mixed 
under any desired pressure in the chamber 48 
and are discharged through a pipe 511 into the 
furnace. The rear section 44 of the tube I8 ̀ also 
comprises a passage or conduit accommodating 
a pipe 56 having a container 58 (Figure 2) of 
powdered catalyst, such as iron, connected there 
to by a port 68 in a fitting 82. A compressed 
air line is connected to the fitting t2 and to the 
container 58 as at 5l beneath a plate 59, to ‘blow 
the powdered catalyst from the container 5B and 
discharge the powder into the furnace through 
the pipe 56. Pipe 56 extends loosely within pipe 
55. Pipe 68 constitutes a compressed air line 
which discharges compressed air into pipe 55 
of the tube I8 to pick up the catalyst powder as 
it leaves tube 56 and diffuse it as it enters the 
furnace. 
The front section 42 of the tube I3 comprises 

radially inner and outer annular chambers 68 
and 'I0 respectively, interconnected by ports 112 
at the forward end of the tube, said chambers 
>being connected to water inlet and outlet ports 
'I3 and 14, respectively, by means of which coolant 
‘water may be circulated through said chambers. 

The ̀ lower tube 20 of the burner 4 comprises 
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inner and outer annular chambers 16 and 'I8 
interconnected at the forward end of the tube 
20 and connected, respectively, to inlet and out 
let conduits 80 and 82 for coolant water; and 
an oxygen pipe 84 extends centrally through the 
inner chamber 'I6 for delivering substantially 
pure oxygen to the furnace under any desired 

Referring now to Figure 4, a modified burner 
is shown wherein parts corresponding to those 
of Figure 3 are identified by corresponding 
numerals. In Figure 4 it will be seen that the 
top tube i8 contains two mixing chambers 48 
each connected to a discharge pipe 54, an oil 
inlet line 50 and a superheated steam inlet line 
52; and the bottom tube 20 contains the catalyst 
discharge pipe 56 extending through the oxygen 
pipe 84, to discharge the powder into the furnace 
at the forward end of the tube 20 where the 
catalyst and the pure oxygen from the pipe 84 
are mixed as they enter the furnace. 

It may be noted that the novel process here 
inafter described may be used in connection with 
the melting of iron and any alloys thereof, such 
as for example stainless steel alloys; and the 
process although described in connection with 
an open hearth >Jfurnace may be also used in other 
types of melting devices such as electric furnaces, 
wherein the electrode would preferably not be 
lowered until the novel process hereinafter de 
scribed had leveled the charge. 

In general, it has been discovered that by 
forcing oxygen of high purity and a powdered 
oxidizable material such as powdered iron, to 
gether with a flame fed by any of the conven 
tional fuels such as fuel oil, pitch, natural gas, 
or blast furnace gas (or a flame of an electric arc, 
in which case the fuel would be electricity), the 
charge may be leveled in about ten percent of 
the time normally required, whereupon the oxy 
gen and powder may be discontinued and the 
heat continued by the fuel flame alone until 
ready for pouring. 
Any one of the following metallic exothermic 

materials has proved effective, because they iin 
mediately lundergo an exothermic reaction in 
the presence of oxygen at the melting tempera 
ture of the charge, as distinguished from ma~ 
terials which must undergo a roasting period 
before they are resolved into components capable 
of undergoing an exothermic reaction under 
these conditions. Preferably these exothermic 
materials are in the form of fine powder, passing 
wire screen having 200 mesh per square inch, al 
though coarser powder may be used with di 
minished effectiveness, the maximum size of 
grain being that capable of passing a screen 
having 100 mesh per square inch. For the pur 
pose of this disclosure the term #metallic ma 
terials” shall include silicon. 

1. Iron of high purity 
2. Cast iron 
3. Iron and silicon mixture in any ratio 
4. Iron, calcium, manganese, and silicon in any 

ratio 
5. Iron, calcium, manganese, silicon and alumi 
num in any ratio 

The theory of the phenomenon is that the 
powder acts as an accelerating medium by burn 
ing to an oxide. This reaction is, of course, 
exothermic, producing a few thousand B. t. u. 
However, this small amount of added heat could 

I not be responsible for the unusual acceleration 
of melting, because the additional heat, if pro 
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e» 
duced by an increase of fuel and oxygen, will 
not produce this result. 

Theoretically one cubic foot of oxygen will 
oxidize 0.3 pound of iron producing about 600 
B. t. u. from 200 pounds of powder, yet it has 
been found that about 4,500,000 B. t. u. are re 
quired to process one ton of steel. It has also 
been discovered that after a temperature of 2700o 
F. is reached, about 5% of the charge must be 
oxidized to provide heat to melt the remainder, 
much of this oxide being later reduced to metallic 
iron by the ore boil. 
Thus according to the present invention, I 

have discovered that the initial oxidization of 
the powder accelerates the reaction: 

2 Fe (5% of charge) plus O2>2 FeO 

which produces suflicient heat to transform the 
remainder of the charge from thesolid to the 
molten state. 

After the charge is “under cover,” that is when 
the charge is melted level and a slag begins to 
form, the oxygen and powder are discontinued. 
This is the beginning of the refining period which 
is not affected by the novel process. As is known, 
during the refining period the slag is intermit 
tently fluXed with calcium fluoride and calcined 
lime to remove undesirable elements such as 
phosphorus and sulphur. Either iron ore or 
“lanced” oxygen is employed in the usual manner 
to remove carbon to the desired tapping range. 
On completion of the refining period which ordin 
narily is completed within about two hours, 
molten metal may, if desired, be deoxidized by 
any of the usual agents, such as l5 % ferro silicon, 
ferro manganese, or Silico-manganese. 
One example of the novel process as applied 

to a 61,000 pound charge in an open hearth fur 
nace follows: 

1. The furnace was charged in about 35 min 
utes. This step included placing a protective 
layer of flat scrap on the bottom of the hearth, 
then placing a layer of lime on the flat scrap, 
and then charging the balance consisting of scrap 
and pig iron. An oil ñame atomized with super 
heated steam was applied by the burner tube i8 
to the scrap and pig iron for the purpose of pre 
heating as it was charged on top of the lime. 
Oxygen at a pressure of 100 p. s. i. was discharged 
by pipe 84 during the last 14 minutes of the 
charging period, to obtain a higher degree of 
preheat. 

2. Immediately upon completion of the charge, 
oxygen was forced into the furnace through pipe 
84, and powdered iron of high purity was forced 
through pipe 56 by compressed air in line S4 at 
a pressure of the order of ninety pounds per 
square inch. At the end of thirteen minutes the 
charge was melted level and a molten slag had 
formed over the top of the metal. 

3. The balance of the heat constituting the re 
iining period was completed using an oil flame 
only, and the oxygen and iron powder was dis 
continued. 

Total oxygen time ______ _`_____ 27 minutes 
Total oxygen consumpticn____- 5,530 cubic feet 
Oxygen rate ________________ __ 13,000 cubic feet 

per hour 
Total iron powder tirne__r_____ 13 minutes 
Total iron powder consumption- 95 pounds 
Iren powder rate ___________ __ ’7.3 pounds per 

minute 
It will be understood by those skilled in the 

art that ordinarily about two and one half hours A ` 
are required to melt the charge level and thus' 
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it will be seen that the above described process 
reduces this period of the heat to about ten per 
cent of the time formerly required. 

Similar results have been obtained using the 
other agents heretofore described, and I have 
found that any powder which will immediately 
oxidize at l000° F. will greatly reduce the melt» 
ing time. 

I claim: 
1. In a method of refining a charge of ferrous 

metal or alloy thereof, in a metallurgical furnace, 
the steps of first inserting said charge into the 
furnace, then melting sai-d charge by heating it 
to the melting temperature thereof While simul 
taneously directing against said charge a stream 
of substantially pure oxygen and a stream of 
powdered iron and then after the charge has 
melted substantially level terminating the flow 
of oxygen and powdered iron while refining the 
charge by continuing to heat the same. 

2. A method of refining ferrous or alloy there 
of’comprising inserting a charge of said metal 
or alloy into a furnace, then melting the charge 
by directing a llame, a stream of substantially 
pure oxygen, and a stream of powdered iron 
against the charge and then after the charge is 
melted level terminating the streams of oxygen 
and powdered iron while continuing to heat the 
charge With said flame until the charge has been 
refined. 

3. In a method of refining a charge of ferrous 
metal or alloy thereof in a metallurgical furnace, 
the steps of first inserting said charge into the 
furnace, then melting said charge by directing a 
name against said charge While simultaneously 
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6 
directing against said charge a stream of sub 
stantially pure oxygen and While simultaneously 
directing against said charge a stream of exo 
thermic metallic powder which immediately un 
dergoes an exothermic reaction at the melting 
temperature of said charge in an amount which 
is sufficient to reduce 'the melting time of said 
charge, and then, after the charge has melted 
substantially level, terminating the flow of oxy 
gen and powder while refining the charge by 
continuing to heat the same With said flame. 

LOREN L. WHITNEY, JR. 
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