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1

This invention relates to electric furnaces, and
particularly to a tilting electric furnace having
provisicn for the disposal of smoke and fumes
generated therein.

While eleciric furnaces are not ordinarily
bothersome, insofar as the generation of smoke
is concerned, there are times when such furnaces,
particularly whern used in melting down scrap,
may produce substantial guantities of smoke and
fumes. Increasing public consciousness against
contamination of the atmosphere, and the in-
creasing prevalence of anti-smoke ordinances,
has led to various atbtempts to take care of the
sinoke, but in the case of tilting type elsctric
meiting furnaces, the arrangements hsretofore
provided have not been satisfactory.

Por example, these furnaces have besn pro-
vided with auxiliary smoke hoods abkove the roof
of the furnacs with a suction fan to create a slight
suction for the purpose of drawing off fumes and
smoke generated by the furnace bsneath the
hood. However, such hood involves a difficult
problemm in the case of top-charge furnaces,
since the top of the furnace is moved in a hori-
zohtal plane when charging the furnace, and
drop buckets or chargers have to be swung over
the furnace when it is being so chargsd. The
larger type of furnaces, being supported on roll-
ers, may move in a horizontal plane while they
are being tilted. A hood therefore must be so
located as not to inferfere with the movement of
the top of the furnace together with the elsc-
trodes that project downwardly therethrough, or
with the masts for the mechanisms which raise
or lower $he elecirodes. The hood alse must not
interfers with ths movement of the charging
buckels into position over the furnace, and it
must not interfere with movement that takes
piace when the furnace iz tilfed.

In the tilting type electric furnace, the mov-
able cover seats on the shell of the furnace.
Hlectrodes project vertically through the cover,
and the cover is provided with glands of some
ind, through which the electrodes are slidably
passed.

When a furnace is used for the melting down of
some materials, as for example melting scrap,
which might be coated with grease or paint, large
quantities of smoke are generated, and flames
and smeXe are expelied upwardly around the
electrodes, and from around the edge of the roof,
and there may be a substantial increase in pres-
sure inside the furnace. The presence of g smoks
hood with suction tends to increase the velocity
of the incandescent gases pouring out in volume
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from around the roof and around the electrodes.
This tends to greatly increase the consumption
of the graphite or carbon electrodes, and has a
destructive action on all equipment adjacent the
roof of the furnace.

The present invention has for its primary ob-
ject to provide an effective and simple way of re-
moving and disposing of the smoke and fumes
from a tilting type furnace.

A further object of the invention is to pro-
vide a smoke and fume disposal system wherein
a predetermined condition of halance may he
maintained between the pressure inside the fur-
nace and the atmospheric pressure around the
furnace, thus preventing or retarding the es-
cape of fumes and smoeke arcund the electrodes.

These, and other cobjects and advantages, are
ohtained by my invention.

According to my invention, an offtake pipe is
provided on the furnace, preferably below the
fioor, and it projects from the side of the fur-
nace. When the furnace is in the normal operat-
ing position, the outer end of this discharge pipe
or nozzle registers with a down pipe leading to a
suction fan. When the furnace is tilted, either
for pouring off metal or slag, the outlet pipe or
nozzle cn the furnace simply swings out of regis-
ter with the suction pipe. During the operations
cf pouring and slagging, smoke and gases in sub-
stantial guantities are not produced, and when
the furnace is moved back to its horizontal po-
gition, the nozzle or offtake mates with the down
pipe.

Additionally, means may be provided for regu-
lating the suction with an increase or decrease
in the change in barometric pressure inside the
furnace, whereby at all times that the furnace
is operating, the suction through the offtake may
he regulated as the pressure of gases changes.

Iy invention may bhe more fully understood by
reference to the accompanying drawings, in
which:

g, 1 is 2 more or less schematic side eleva-
tion of the tilting type electric furnace, with a
smoke disposal system embodying my invention,
and schematically illustrating one form of regu-
lator for the suction fan;

Fig. 2 is a top plan view of the arrangement
shown in Fig, 1, the regulator, however, not be-
ing shown in this figure;

Fig. 3 is g side elevation of one form of tilting
furnace showing the location of the gas offtake
pipe or nozzle on the furnace, with refsrence to
the downeomer pipe leading to the suction fan;
and
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Pig. 4 is a fragmentary view similar to Fig. 1,
showing a slightly modified suction control ar-
rangement.

Referring first to Figs. 1 to 3 of the drawings,
2 designates the shell of a tilting electric melt-
ing furnace having a removable roof 3, the con-
struction of the furnace being any usual or pre-
ferred construction, and in itself it constitutes
no part of the present invention. Ii has three
electrodes, designated 4, passing through the
roof thereof. The usual mechanism for raising
and lowering ths electrodes, or for moving the
roof to permit the top charging, is not shown.
The furnace may be mounted in any usual or
preferred way for tilting in a vertical arc about
a transverse axis. In Fig. 3 the furnace is sche-
matically shown as being supported on rollers &
arranged under the hottom of the furnace and
on a suitable supporting structure 8, and 7 desig-
nrates a hydraulic ram through which tilting may
be effected. Any number of these rams may bhe
used, this construction and arrangement being
well known in the art.

Referring to Fig. 3, the floor around the fur-
nace is designated 8, and part of the disposal
system, to be hereinafter described, is preferably
located in a pit under the floor.

In accordance with the present invention, =
short gas offiake pipe or nozzle {2 is constructed
on the side of the furnace below the roof, and
it opens into the interior of the furnace. It may
be of a water-jacketed construction with a water
inlet {{ to the jacket, and a water ocutlet §2.
Flexible hoses (not shown) may be connected
to the water inlets and ocutlets. The end of thse
pipe ) terminates in a2 wiper plate {3, the surface
of which is a plane, but the edges of which may
be curved back toward the furnace. When the
furnace is in its horizontal or normsal operating
position, the plate 13 registers with a similar
plate {4 on an adjustable collar {5, which is
slidable along the terminal of 2 horizontal elbow
16 at the top of a downcomer pipe {7. The col-
lar {§ may be water-cocled, having inlet and
outlet connections at {5a and {5b, and it is slid-
able on the terminal of the pipe {8 so that the
plate 14 may be in reasonably close engagement
with the plate {3. The downcomer pipe 58—1i7
may alsc ke water-jacketed with a water inie$
connection at {§ and a water ocutlet connection
at {8. In addition $o being water-jacketed, or
in lieu of being water-jacketed, the downecmer
pipe may be provided with internal spray nozzles
for cooling the gases and protecting the pipe.
Such nozzles are schematically illustrated in Fig.
1 at 20 and 214.

The pipe {§ is preferably connected directly to
a suction blower, and this blower is desirably a
blower of the so-called Theissen itype. Such s
blower, which is well-known in the art, has a
hollow shaft for receiving water at its driven or
pulley end. From this inlet the water flows to
the hub of the fan, and from the hub of the fan
it is gischarged out along the faces of the fan
blades and whipped inio a mist. In the draw-
ings. 22 designates the fan, and 23 is the water
connection at the pulley end of the fan shafi.
28 is the driving pulisy, and 25 schematically
llustrates the motor for driving the fan.

While, as indicated above, I prefer to use a
Theissen type, or equivalent kind of fan, he-
cause it brings the gases and water into intimate
contact, my invention is not restricted to the
use of such & fan. Inasmuch, however; as the
substances constituting the smoke and fumes are
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largely substances which may be entrained or
absorbed by water, the use of sprays or other
equipment for intimately contacting the gases
and water, and thus cleaning the gases, are de-
sirable quite apart from the cooling of gases.
The fan discharges into a combined flue and
drain designated 28, and which is shown as pass~
ing under the floor of the pit to a poini (not
shown) where it discharges to atmosphere.
During the time that the furnace is in opera-
tion, and hence generaiing fumes and smoke, the
discharge nozzle I8 on the furnace is in register-

_ing alignment with the downcomer pipe, and
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there is a reascnably close fit bhetween the face
plates 13 and (& so that the smoke and fumes
may be drawn divecily from the furnace. When
the furnace is tilted, either for pouring of metal,
or for slagging, the nozzle 1§ moves out of align-
ment with the downcomer pips, and at this time
it is open 10 atmosphere. This is indicated in
dothed lines in Fig. 3. However, at this time the
furnace is generating little smoke or fumes, and
it is only in this positicn during a relatively
small tiime in the entire cycle of operation.

At certain pericds in the opseration of the fur-
nace, as indicated above, smoke is generated
more fresly than at other times, and at such
times the pressure within the furnace may in-
creage. It is desirable, in order to avolid the
escape of the incandescent gasss and smoke from
sround the roof and around the electrodes, to
then remove the gases at a higher rate and re-
duce the pressure o substantially atmiospheric
pressure. On the other hand, as the heating of
the metal continues, less smoke is evolved, and
it is not desirable to operate the fan at full
capacity since it may then merely serve to draw
excessive amounts of ¢cld air into the furnace.
Conseguently, my inveniicn further contemplates
the regulation of the sucticn according to the
changing nesds as the meliing cycle progresses.
While this could be regulated to scme extent by
manual operation through the use of a variable
speed motor for example in driving the exhaust
fan, together with a manual control, I have shown
an automatic control. In Fig. 1 g flexible tube
leads from the furnace and has ils opposite end
terminating under a bell foat 2% which is in a
recepiacle 28 in which there is a body of water.
As the pressure in the furnace changes, the
change of pressure is communicated to the space
within the bell 2%, increasing or decreasing iis
buoyancy. As the bell rises or falls, it may be
used to control the suciion. For this purpose I
have schematically iilustrated the bell as being
connected to a lever 29 pivoted at 28’, and which
moves over 2 rheostat 38, which operates a varia-
ble speed control &t for the variable speed motor
%5 that drives the exhaust fen. Thus as the
pressure under the bell increases, due to the in-
crease in volume of smoke and gases, less resist-
ance is imposed in the control circuit to cause
the motor. 28 to speed up, and as ths pressure
under the bell 27 dscreases, more resistance is
included in the circuit to reduce the motor speed.
Adjustment of the control is indicated diagram-
matically by a weight 32 adjustable along the
lever 28.

With this arrangement it is possible to keep
the pressure within the furnace at just aboui
atmospheric pressure, so as to avoid the blowing
out of incandescent gases around the electrodes,
and at the same time avoid the intreduction of
an excess volume of air into the furnace.

In Fig. 4 I have illustrated an alternative ar-
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rangement where, instead of using a variable
speed drive for the exhaust fan, the fan may
operate at a constant speed, but a damper or
confrol valve in the downcomer pipe may throtile
the flow of gases to the fan. In this figure, all
of the parts are the same as in Fig. 1, and the
same reference numerals have been used, and
& similar bell foat is shown with the same refer-
ence numerals. Instead of the resistance ag,
however, being connecied to control fora varia-
ble speed motor, it is in this instance connected
with a sclenocid 35 positicned alongside the down-
comer pipe 11, and the solenocid armature is con-
nected through linkage 26 to an arm 37 to turn
a butterfly valve 38 inside the downcomer pipe,
This butterfly valve or damper is preferably
water-ccoled, and 28 designates a pipe leading
to a hollow trunnion at one end of the hutterfy
valve, and 48 designates a discharge pipe Jeading
from the trunnion at the other end of the butter-
fly valve. Through these trunnions water circu-
lation for cooling the butterfly valve is provided,
as is well understeod in the art,

My invention provides g simple arrangement
for removal of smoke from a tiltable electric
furnace. I% doss not require any flexihle con-
duits for the gases, and hence ihe matter of
water-cooling the gas takeoff apparatus is rela-
tively simple and free of complications. The
space over the roof of the furnace is not ob-
structed in any way, and no hood is required.
The provision of tha registering face plates i3
and {4 that permit sliding movement, enables the
tilting of the furnace to be effected without com-
plication. Thes use of the pit under the furnace
enabkles the suction fan to be disposed in a posi-
tion where i does not interfere with the charging
or other operations of the furnace, and allows
the water to be carrieg away to a sewer. For
these reasons I prefer to have the suction pipe
17 extend cownwardly, rather than laterally or
upwardly, although if need arose, the gas offtake
pipe could extend in some other direction.

While T have shown and described more or less

schematically certain preferred embodiments of

my invention, it will be understood that the in-
vention may bhe otherwise embodisd, and that
the invention is not restricted to the particular
construction and arrangement of parts specifi-
cally described.

I claim:

1. A tilting electric furnace having a furnace
body, a tilting support for the body, a roof and
electrodes passing through the roof, said body
having a smoke offtake pipe projecting laterally
therefrom eccentric to the axis about which the
body tilts. a fixed smoke offtake pipe having a
terminal with which the offtake pipe on the
furnace registers when the furnace is in a nor-
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mal horizontal position, and relative to which

the offtake pipe of the furnace moves in a di-
rection transverse to the axis of said offtake pipe
when the furnace is tilted, an exhaust fan to

which said fixed offtake pipe connects, a dis-
charge duct from the fan and nmeans for clean-
ing the smoke which ig drawn off from the
furnace.

2. A tilting slectric furnace as defined in claim
1 having means for regulating the volume of gases
remeved from the furnace.

3. A tilting electric furnace as defined in claim
1 having means responsive to variations in pres-
sure in the furnace for varying the suction effect
of the fan with variations of gas pressure in the
furnace.

4. The combination with g tilting electric fur-
bace having a furnace body, a tiliing support
for the body, a zcof and electrodes passing
through the roof, said body having a smoke re-
moval port on the side wall thereof eccentric to
the axis about which the body tiits, which port
is moved in an are when the furnace is tilted,
of a fizxed smoke offtaks Pipe having a terminal
which mates with said port when the furnace
is in normal operating position, and relative to
which the pert moves when the furnace is tilted.

5. The combination with g tilting electric fur-
nace having a furnace body, a tilting support for
the body, a roof ang e eotrodes passing through
the roof, saig body having o smoke discharge
nozzle projecting from the side wall thereof ec-
centric to the axis ahout which the body tilts,
of a smoke disposal system comprising a duct
having a terminal which is slidably mated with
the end of said nozzie on the furnace when the
furnace is in normaj operating position, a suc-
tion fan with which the duct communicates, z
discharge duet leading from the fan, and means
In said system for cleani 1g the smoke,

8. The invention defined in claim 5 wherein
the pressure-responsive means is connected to
the furnace, and means controlled by said pres-
sure-responsive means for effectively varying the
suction of the fan.

7. The invention definad in claim 5 wherein
& pressure-responsive means is connected to the
interior of the furnace, and meang operated by
the bressure-responsive means for varying the
speed of the fan to increase the speed when the
volume of smoks is ingreased, and decrease the
speed when the volume of smoke is reduced.

8. The invention defineg in claim 5 wherein
the smoke disposal system includes means re-
sponsive to pressure changes in the furnace for
regulating the suction effect of the exhaust fan.
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