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Oakes,. Worcester, Mass., assignors’ t6 The
American Steel’ and Wirew Company of New
Jersey, a corperation of New Jersey
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‘ 4 Claims,

1 ,
This invention relates to a. method of operat-
ing open hearth fiirnsces and more particularly

to operating. such.furnaces:when they are using.

scrap metal as part of the charge. In the opera-
tion.of such farnaces, scrap is first charged. into
the furnace and melted down,. after which cold
or hot iron .or both are added and the entire
charge refined. Varioustypes of fiel, such as gas,
oll and tar, are used in heating the furnace. In

&

periphery of the fuel outlet, but this does not act
to supply the comhbustion.air in the.desired man-
ner..

It. is an object .of this invention to provide
a method of firing an open hearth furnace in.
whichr compressed air is introduced into the
furnace directly beneath the fuel stream.in.a
furnace having.either a single or double burner..

This and other objects will be more apparent

some instances a combination of gas and. oil or 10 after referring to the following. specification

tar is.used.. This invention relates to those fur-
naces in. which oil or tar. are used separately.
or in combination with gas and.for the purpose
of this application, any fuel made up in whole

and attached drawings, in which:.

Figure 1 is a horizontal sectional view taken at.
the burner ports;,

Figure 2 is a sectional view taken on .the lihe .

or'in part'of a liquid will be termed “liquid fuel.” 1& IT--II of Figure 1;

In heating the charge, the heat is supplied alter-
nately from each end of the furnace and ordi-
narily a single burner is used at each end of
the furnace. In some instances where gaseous
fuels are used, two burners may be used at each
end of the firnace, but these are commonly low
pressure burners firing in approximately a hori-
zontal plane at an angle to the longitudinal
center line of the firnace. The amount of heat
required varies at différent stages of the heat.
The desired characteristics of the flame are also
different- at various stages of tlie heat. When
using a single liguiid® fuel burner it is difficult
to obtain the desired concentration of heat at all
tinies and it'is also’ diffieult to maintain the cor-
rect flame’ characteristiss:

flame® is* preférable’ while  during” the refihing
period’ & longer luminous flame is preferred;

In- using- a! single- burmer- the volume' of fuel” is-
such: that the' combustion- is somewhat delayed’

because- the fuel and- air do’ not' mix® readily;

and-as & résult,; the-melting-down: of-the scrap:
charge:is* delayed: because- the:maximum fiame:

temperature: is not- obtained wih the desired
speed.

Due:to normal furnace construction and: the:
relative -position. of .the-bridge walls and burners,
it has been difficult to provide the air in & man-
ner.- to-obtain combustion-of.the liquid fuel: close
to. the:entrance. end.of the furnace when using:
a- single burher at. top capacity. As a- result,
a-considerable amount of fuel burns near.the exit

end of the bath or may even burn as it leaves.

the furnace. through the. downtakes. We have
fournid that by introducing compressed-air directly.
helow the fuel stream the speed. of combustion

is"increased. with an accompanying increase. in.

melting rate and fuel efficiency. It has been
suggested that air be introduced ground the

During” the' melting -
down peribd’ a sharp, sHort intense luminous
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Figure 37is a sectional view taken on the line
IIT—IIT of Figure. 2}

Figure 4 is.an elevation. of the lower burher
and auxiliary air supply;.

Figure. 5 is a longitudinal section through the.
lower burner and auxiliary. air supply;.

Figure. 6 is'a sectional.view taken on. the.line
VI—VI of Figure 4: and .’

Figure 7 is a sectional view taken on.the line
VII—VII of Figure 5.

Referring. more particularly to the drawings,
the reference numeral 2 indicates. the hearth
of an open hearth furnace. The ends.of the fur-
nace are the same and therefore only one end
is' shown in the drawings and will be described
herein. A pair.of burner tunnels 4 are provided
through the.end wall 5 and two.liquid fuel burn-
ers of conventional design are located.therein.
The: lower burner. 6 is arranged approximately
on the center line of the furnace with.its axis
arranged at an angle to intersect the surface of.
the. charge.. Directly. above the burner § is the
burner 8 which.is arranged at a steeper angle.
than burner € so that its. extended axis’ will
intersect the extended axis of burner § at. a
point beyond the point of intersection of the axis:
of burner & with the charge. As is.usual, the
liquid fuel is atomized with.steam or air and the.
flow of the mixture of steam or air and fuel to
burners 6. .and 8 is regulated by means of valves
10 and {2, respectively.. Air for combustion is
supplied from a checker chamber 14 through the
air uptakes 18 and flows.into the melting cham-
ber {8 of the furnace around. the streams of fuel
from burners § and.8.. The mixing. of the fuel
and air is aceelerated as it passes through the
restricted passageway or throat 20. The fur-
nace is provided with the usual back wall 22 and’
fronmt wall 248 having door openings 26, 28 and 30
therein. The openihiz 80°is on the center line of”
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the furnace and two openings similar to open-
ings 26 and 28 are located on the opposite side
of the center line.

As best shown in Figures 4 through 7, com-
pressed air is introduced into the furnace
through a pipe 32 located directly beneath and
substantially parallel to the burner 6. As is
usual, water is suoplied to the water jacket 34

of the burner 6 through the water inlet 3§, the.

water being discharged from the jacket 34
through the pipe 38. The compressed air pipe
32 is preferably surrounded by a pipe 40 which
acts as a water jacket and, as shown, is welded
to the burner 6. Water is introduced into the
pipe 40 through the inlet pipe 42 and is dis-
charged through the pine 44.

The furnace is operated as follows: »

Metal scrav is charged into the furnace,
burners 6§ and 8 are started in overation and
compressed air is introduced through the nipe
32,
upwardly through the uptake 16 around the
streams of fuel flowing from the burners. The
streams of fuel flowing from the bhurners flow
longitudinally into the chamber 18 with the
stream from the burner 8§ being directed down-
wardly at an angle to impinge on the charge
and the stream from the burner & being
directed above the first stream downwardlv at
an anele to imvinge on the charge at a point
bevond the vnoint of impingement of the first
stream on the charge. The center lines of

the streams of fuel intersect at a zone be--

tween one-third and one-half the lensth of the
furnace (as measured between the burner tips
at each end of the furnace) from the burners.
In the furnaces in which the method is being
used, this zone includes doors 28 and 30 and the
space therebetween. Because of the bulkiness
of the scrav charge it is advantageous to have
the two flames impinge on the charge at differ-
ent positions and at different angles.

In the furnaces in which the method is being
used we have found that the comvressed air
being delivered to the furnace should have a
minimum pressure of 30 rounds per square inch,
but better results are obtained when the pressure
is increased to 100 pounds per sauare inch or
more. At 100 pounds per square inch pressure
and one inch diameter opening, 1600 cubic feet
of air per minute is introduced at a tempera-
ture of avproximately 200° F. The compressed
air supplied may be 2 to 20% by weight of the
total comhustion air being sunnlied. By sunply-
ing air in this manner, combustion starts at the
burner tin and progresses gradually until it
strikes the charge with the greatest amount of
heat being concentrated downwardly on the
charge where it is most useful. The advantages
of the comvressed air are greatest during the
melting period, but some advantages accrue at
other times.

While we have shown and described the inven-
tion relating to supplying compressed air be-
neath the lower burner of a pair of burners,
many of the advantages of the use of the com-
pressed air are obtained when using a single
burner. If desired. comvpressed air can also he
used to advantage beneath the top burner. We
have found that it is advantageous to provide
from 30 to 75% of the fuel throush the top
burner and the remaining fuel through the lower
burner. As compared to the single burner pre-
viously used, about 256% more fuel may be used
efficiently with the double burners. On single
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burners about 3.05 pounds of steam are con-
sumed per gallon of oil fired whereas the total
steam consumption is about 3.5 pounds per gal-
Jjon of oil fired when two burners are used, this
bheing approximately a 15% increase per gallon of
oil. Due to the increase in fuel consumption, ap-
proximately 1290 pounds of steam is consumed
per hour with double burners as compared to

. 920 pounds on a single burner, this being an in-

crease of approximately 40%. During the refin-
ing period, the top burner 8 is shut off and only
the lower burner § is used. This is necessary be-
cause the large amount of heat liberated through
the use of the fwo burners and increased fuel
will overheat the roof and walls if there is an in-
sufficient amount of cold charge available to
absorb the heat input. Preferably during the
refining period the compressed air is shut off and
only the lower burner 6 is used.

It will be understood that the furnace will
otherwise be operated in the manner normal to
such furnaces, that is, it will be reversed at in-
tervals and on each reversal the burners and
the air on one end will be shut off and the burners
and the air on the other end turned on.

While one embodiment of our invention has
been shown and described, it will be apparent
that other adaptations and modifications may be
made without departing from the scope of the
fcllowing claims.

We claim:

1. In the method of making steel in the melting
chamber of an oven hearth furnace which in-
cludes the step of charging metal scrap into the
furnace, the improvement in the melting step
thereof comprising proiecting a stream of liquid
fuel from g burner into one end of and longitudi-
nally of gaid chamber, said stream being directed
downwardly at an angle to impinge on said

charge. introducing a stream of compressed air

at a pressure of at least aporoximately 30 pounds
per saquare inch into said chamber directly below
and substantially parallel to said stream of fuel,
said stream of compressed air being substantially
the only compressed air introduced adjacent said
stream of fuel. and flowing into said chamber a
stream of preheated air around said streams.

2. The method of burning fuel in the melting
chamber of an open hearth furnace which in-
cludes the stevs of charging metal into the fur-
nace, projecting a stream of liguid fuel from a
burner into one end of and longitudinally of said
chamber, said stream being directed downwardly
at an angle to impinge on said charge, introducing
a stream of comnressed air into said chamber
directly below and substantially parallel to said
stream of fuel, said stream of compressed air
being substantially the only compressed air intro-
duced adjacent said stream of fuel, and flowing
into said chamber a stream of preheated air
around said streams, said compressed air con-
stituting aporoximately between 2% and 20% by
weight of the total amount of combustion air
supplied.

3. The method of burning fuel in the melting
chamber of an open hearth furnace according to
claim 2 in which a second stream of liquid fuel
is directed into said chamber above the first
stream downwardly at an angle to impinge on
said charge at a point beyond the point of im-
pingement of the first stream on the charge, and
supplying from 30% to 75% of the fuel through
the top burner, and the remainder through the
bottom burner.
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4. The method of burning fuel in the melting
chamber of an open hearth furnace which in-
cludes the steps of charging metal into the fur-
nace, projecting a stream of liquid fuel from a
burner into one end of and longitudinally of said
chamber, said stream being directed downwardly
at an angle to impinge on said charge, introducing
a stream of compressed air at a pressure of at
least approximately 30 pounds per square inch
into said chamber directly below and substan-
tially parallel to said stream of fuel, said stream
of compressed air being substantially the only
compressed air introduced adjacent said stream
of fuel, and flowing into said chamber a stream
of preheated air around said streams, said com-
pressed air.constituting approximately between
2% and 20% by weight of the total amount of
combustion air supplied.

FRED H. BARNES.
CHARLES M. KAY.
STEWART F. OAKES.
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