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To all whom it may concern:

Be it known that I, BrabLey StoucHTON,
a_citizen of the United States, residing at
New York city, in the county of New ﬁ)l:k,
State of New York, have invented certain
new and useful Improvements in Smelting

or Fusing Metallic Substances; and I do

hereby declare the following to be a full,
clear, and exact description of the invention,
such as wil' enable others skilled in the art
to which it appertains to make and use the
same. -

This invention relates to the smelting or
fusing of metallic substances, and Has for
its object the provision of certain improve-
ments in processes of this character.

In the smelting or fusing of metallic sub-
stances in blast and cupola furnaces, the
charge containing such substances is sub-
jected to the action of heat resulting from
the combustion of fuel. The fuel may be
solid, liquid, or gaseous, or a mixture there-
of, and 1n my United States Letters Patent
No. 1, 117,274, dated November 17,1914, there
is described an advantageous process for
generating heat in a furnace which involves-~
the use of a mixture of solid and liquid fuels.
My present invention, while of general ap-
plication in' various processes  employing
fuel in any of thé three physical states afore-
mentioned, is of particular advantage in con-
junetion with the heat generating process of
my patent. o

The improvements constituting the present
invention contemplate more particularly the
control of the temperature of the furnace
preduct. In ordinary foundry practices,
where cupola furnaces are used for melting’
or fusing iron, the temperatures of the
molten foundry iroms, as usually employed,
vary from about 2450° F. to about 2750° F.
It 1s generally desirable to maintain the
temperatire of the furnace product fairly
constant, and, in any event, between certain
maximum and minimum temperature limits,
In the case of foundry irons, the tempera-
ture of the furnace product should not or-

“dinarily fall below about 2400° F. nor rise

above about 3300° F. An effective and con-
venient method for readily controlling the
temperature of the furnace product, and for
maintaining such product at an approxi-
mately constant operating temperature un-
der the usual varying conditions of foundry
practice is, accordingly, most desirable, and,
in fact, absolutely necessary if entirely sat-

Specification of Letters Patent.

isfactory results are to be attained. The
process of the invention accomplishes this
purpose and provides a simple and satisfac-
tory method for controlling the temperature
of the furnace product. o

I have discovered that the temperature of
the molten iron tapped from a cupola fur-
nace can be regulated and controlled at will,
by regulating and controlling the tempera-
ture of a heated blast of air introduced into
the furnace through suitable twyers. I
have further found that the temperature of
the air blast should be relatively low, for ex-
ample, less than 500° F., and in conjunction
with the heat generating process of my
aforementioned patent, T have found that
when the air blast is heated to a tempera-
ture of around 240° F., under normal op-
erating conditions, the temperature of the
molten- foundry iron may be held approxi-
mately constant and within the limits of
from 2450° F. to 8300° F. .

In carrying out the invention, the metal-
lic substance to be fused or smelted is
charged into the furnace in the usual man-
ner. Ordinarily, the charge is composed of
a mixture of the matallic substance with
solid fuel, such as coke, charcoal, coal, or
the like. Where the process of my afore-

mentioned patent is employed, the quantity

of solid fuel in the charge will be materially
smaller than in those cases in which solid
fuel is relied upon exclusively to. effect the
heating ‘action. A heated blast of air is
introduced into the combustion zone of the
furnace, and its temperature is adjusted to
effect the desired control of the temperature
of the furnace product. Preferably, the
temperature of the air blast is capable of
regulation from ordinary atmospheric tem-
peratures to about. 500° F. ith such a
range of adjustment of the temperature of
the air blast, I am able to control the tem-
peratiire of the furnace product at will, and
within a few minutes to effect and main-
tain any desired operating temperature
within the usual limits.

I am aware that it is not new to heat the
air blast in blast furnace or in cupola fur-
nace practice. But so far as I am aware, the
object of all such prior proposals to preheat

the air blast has been to secure fuel economy,

and, generally, this result has been accom-
plished by using the waste heat of the fur-
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the furnace product, by controlling at will
the temperature of the preheated air. Fur-
thermore, in accordance with the principles

“of the present invention, the preheating of

the air blast is carried only to temperatures
less than about 500° F., whereas, with fuel
economy in view, preheating of the air blast
to temperatures of from 900° F. to 1400° F.
is %enerall recommended.

he preheating of the air blast, for the
purposes of my present invention, is ef-
fected in such a manner that the tempera-
ture of the blast introduced into the furnace
can be readily adjusted. To this end, I
provide an independent preheater for heat-
ing the air blast. The preheater 1s pref-
erably provided with a gas or oil burner,
and the desired regulation of the tempera-
ture of the air blast may be then readily
effected by adjusting the quantity of liquid
or gaseous fuel supplied to the burner or
burners of the preheater. Where solid fuel
is used in conjunction with the preheater,
the desired temperature regulation may be

effected by adjusting the draft through the

bed of ignited fuel. This independent and
adjustable source of heat for heating the
air blast supplied to the furnace is an im-
portant and characteristic feature of my
present invention, since it insures the immie-
diate and ready control of the temperature
of the air blast, and hence of the furnace
product, in accordance with the principles
of the invention. :

An apparatus adapted for carrying out
the method of the present invention is illus-
trated in the accompanying drawings, in
which

Figure 1 diagrammatically represents, in
elevation, the furnace and. the preheater;
and :

Fig. 2 is a sectional elevation of the pre-
heater on the section line 2—2 of Fig. 1.

The cupola furnace 5 illustrated in the
accompanying drawings is designed to be
operated in accordance with the heat gen-

erating process of my aforementioned pat-

ent. The furnace has four ignition cham-
bers 6 into which liquid fuel is introduced
in an atomized condition. The liquid fuel,
such, for example, as crude oil, fuel oil,
pulverized fuel, tar, or the like, is supplied
to each ignition chamber by a pipe 7 com-
municating with a main supply pipe 8.
The air for atomizing the liquid fuel is sup-
plied to each ignition chamber through a
pipe 9 communicating with a main air sup-
ply pipe 10. Above the ignition chambers
6 1s arranged the bustle pipe 11, from which
the air blast is conducted to each ignition
chamber 6 through flues 12. A twyer open-
ing into the interior of the furnace 5 is
associated with each ignition chamber, as

1,378,479

will be well understood by those skilled in
the art. :

The air blast is supplied to the bustle
pipe 11 by means of a main blast pipe 13.

‘A temperature indicating device is inserted

in the pipe 13 in order to indicate the tem-
perature of the air blast passing there-
through. This temperature indicating de-
vice may take the form of a thermometer
14, A blast volume meter 15 is also opera-
tively connected with the main blast pipe
13 for the purpose of measuring the volume
of the blast entering the cupola.

Air at ordinary atmospheric temperatyre
may be supplied to the main blast pipe 13
from the main air supply pipe 16, and the

quantity of air so admitted to the pipe 13

is controlled by a gate or valve 17. Pre-
heated air is supplied to the pipe 13 by a
pipe 18, provided with a gate or valve 19,
and communicating with the outlet 27 of the
preheater 20. :

The preheater comprises a furnace 21 pro-
vided with a liquid or gaseous fuel burner
9292, associated with which is a valve 23 for
controlling the amount of fuel burned per
minute. The preheater proper comprises a
plurality of flues 24 arranged within a
housing or outside covering 25. ‘The flues
24 open into a manifold 26 at their upper
ends, and the manifold communicates
through a gate or valve 27 with the main
air supply pipe 16. At their lower ends,
the flues 24 open into the pipe 18.

Each of the flues 24 is designed to pro-

- vide a relatively large heating surface for

the air passing therethrough and to this end
each flue is relatively wide in one dimension,
and relatively shallow or narrow in the other
dimension. The flues 24 are spaced apart
within the housing 25, so-that the hot prod-
ucts of combustion from the furnace 21 will
cone in contact with the large heating sur-
face of each flue during the passage of such
gaseous products through the housing. The
lower end of each flue 24 has a curved elbow
portion, as illustrated in Fig. 1 of the draw-
ings. I have found that as a result of this
configuration, the burning out of the flues
by the action of the hot gases is materially
reduced. The products of combustion from
the furnace 21 give np most of their heat
in rising through the housing 25 and escape
into the open air at the top of the housing.
The flues 24 and outside covering 25 may
be made of galvanized iron. or other suit-
able material. Since, in accordance with
the invention. the heating of the air blast
is not carried to very high temperatures!
the flues 24 may be constructed of thin sheet
metal, thus giving greatly improved heat
transference, which leads to more rapid.con-
trol of the temperature and improved ef-
ficiency. As a further result of the rela-
tively low temperatures to which the air
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blast is heated in accordance with my pres-
ent invention the iron work of the pre-
heater is not oxidized and burned out, thus
enabling the provision of a durable heater
having a relatively long life. .

The preheater is preferably provided with
a thermostatic safety device for preventinﬁ
the temperature from exceeding the desire
or predetermined maximum. This device
may, for example, comprise a thermostatic
electric contact 28 inserted in the outlet pipe
27 of the preheater, and electrically con-
nected to an electromagnetic mechanism 29.
The mechanism 29, when energized, oper-

tes to completely or partially close a safety

valve 30 in the fuel supply pipe of the
burner 22. Normally the valve 80 is held
wide open by a weight 31, and always occu-
pies this normal open position when the
mechanism 29 is deénergized. The thermo-
static safety device, in holding the tempera-
ture below a predetermined maximum, pre-
vents overheating of the preheater and
thereby increases its durability and its use-
ful life.

The operation of the, apparatus illustrated
in the accompanying drawings, in practis-
ing the present invention, will, it is believed,
be understood from the foregoing descrip-
tion. The temperature of the heated air
blast is indicated by the temperature indi-
cating means 14—15, and the temperature
may %e readily controlled and adjusted by
manipulating the blast gates 17 and 19, or
by diminishing or increasing the amount of
fuel burned per minute in the furnace 21.
The temperature of the furnace product,
which may be withdrawn from the furnace
5 through a tap hole 80, may be indicated
in any desired manner, and often will be
apparent to the operator from its physical
condition and appearance. If the tempera-
ture of the furnace product becomes too low,
the temperature of the air blast isincreased
and in this manner the furnace product is
brought to the desired temperature, and
similarly a decrease in the temperature of
the furnace product is effected by decreas-
ing the temperature of the air blast. This
procedure gives the operator immediate con-
trol of the temperature of the furnace prod-
uct. The preheating of the air blast may
be regarded in the nature of a factor of
safety, since under favorable operating con-
ditions preheating of the air blast may be
dispensed with for several hours, or even
several days, at a time, and then the operat-
ing conditions will alter so that it is neces-
sary to preheat the air blast in order to se-
cure the desired temperature of the furnace
product. The preheating of the’air blast
may further be considered in the light of a
final adjustment for securing the desired

a8

temrperature of the furnace product. The
fuel combustion within the furnace 5 will
impart to the furnace product a certain tem-
perature, and the heated air blast in con-
junction with the adjustability of its tem-
perature provides a relatively fine, as well
as final, adjustment of the temperature of
the furnace product.

I claim :— .

1. The improvement in the process of
smelting or fusing metallic substances which
comprises subjecting the metallic substance
in a furnace to the action of the heat result-
ing from the combustion of fuel, and con-
trolling the temperature of the furnace
product by means of a heated air blast -
whose temperature can be rapidly regulated 8o
at will.

2. The improvement in the process of
smelting 6r fusing metallic substances which
comprises subjecting the metallic substance
in a furnace to the action of the heat result-
ing from-the combustion of fuel, and intro-
ducing into the combustion zone of said fur-
nace a heated blast of air whose tempera-
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_ture is less than about 500° F.

8. The improvement in the process of
smelting or fusing metallic substances which
comprises subjecting the metallic substance
in a furnace to the action of the heat result-
ing from the combustion of fuel; and intro-
ducing into the combustion zone of said fur-
nace a heated blast of air at a temperature
of approximately 240° F. '

4. The improvement in the process of
smelting or fusing metallic substances which
comprises subjecting the metallic substance 100
in a furnace to the action of the heat result-
ing from the combustion of fuel, and intro-
ducing into the combustion zone of said fur-
nace a blast of air whose temperature can
be regulated from about 500° F. down to 105
normal atmospheric temperature.

5. The improvement in the process of heat
treating materials which comprises subject-
ing the material in a furnace to the action
of the heat resulting from the combustion of 110
fuel, and introducing into the combustion °
zone of said furnace a blast of air whose
temperature can be regulated from about
500° F. down to normal atmospheric tem-
perature.

6. The improvement in the process of heat
treating materials which comprises subject-
ing the material in a furnace to the action
of the heat resulting from the combustion
of fuel, introducing a heated blast of air 120
into the combustion zone of said furnace,
and automatically preventing the tempera-
ture of said ‘air blast from exceeding a pre-
determined maximum value. _

In testimony whereof I affix my signature. 125

BRADLEY STOUGHTON,
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