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William E. Moore, Pittsburgh, Pa., assignor to 
Delaware Engineering Corporation, Pittsburgh, 
Pa., a corporation of Delaware 

Application March 3, 1952, Serial No. 276,329 
(C. 13-10) 8 Clains, 

his invention relates to electric furnaces, and 
particularly to a tilting electric furnace having 
provision fo: the disposal of Snoke and fulnes 
generated therein. 
While electric furnaces are not ordinarily 

bothersonne, insofar as the generation of Simoke 
is concerned, there are times when Such furnaces, 
particularly when used in melting down scrap, 
imay produce Substantial quantities of Sinnoke and 
funneS. increasing public consciousiness against 
containination of the atmosphere, and the in 
cireasing prevalence of anti-Sinoke ordinances, 
has led to various attempts to take care of the 
Smoke, but in the case of tilting type electric 
neiting furnaces, the arrangemeints heretofore 
provided have not been satisfactory. 

For example, these furnaces have been pro 
wide. With auxiliary Smoke hoods above the roof 
of the furnace With a suction fan to create a slight 
Suction for the purpose of drawing off fines and 
Smoke generated by the furnace beneath the 
hood. However, such hood involves a difficult 
problem in the case of top-charge furnaces, 
since the top of the furnace is moved in a hori 
zontal plane when charging the furnace, and 
drop bucketS or chargers have to be SWung Gye' 
the furnace when it is being so charged. 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 interfere with the movement of 
the top of the furnace together with the elec 
trodes that project downwardly therethrough, or 
With the nasts for the raechanisms which raise 
Cr lower the electrodes. The hood also must not 
interfere with the noverinent of the charging 
buckets into position over the furnace, and it 
intust not interfere with movement that takes 
piage when the furnace is tilted. 

in the tilting type electric furnace, the nov 
able cover seats on the shell of the furnace. 
Electrodes project vertically through the coyei, 
and the cover is provided with glands of some 
xind, 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 night be coated with grease or paint, large 
quantities of Shoke are generated, and fianes 
and smoke are expellied 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 a, Sanoke 
hood With suction teads to increase the velocity 
of the incandescent gases pouring out in voluine 
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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 
ROVirag and disposing of the Snoke and funes 
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 balance may be 
inaintained between the pressure inside the fur 
nace and the atmospheric pressure around the 
furnace, thus preventing or retarding the es 
Cape of funes and Siioke around the electrodes. 
These, and other objects and advantages, are 

obtained by my invention. 
According to my invention, an offtake pipe is 

provided on the furnace, preferably below the 
foor, 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 Cin the furnace simply Swings out of regis 
ter with the Suction pipe. During the operations 
of pouring and slagging, Smoke and gases in Sub 
stantial quantities are not produced, and when 
the furnace is moved back to its horizontal pO 
sition, the nozzle or offtake mates with the down 
pipe. 

Additionally, means may be provided for iregu 
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 
be regulated as the pressure of gases changes. 
My invention may be more fully understood by 

reference to the accompanying drawings, in 
which: 

Fig. 1 is a more or less schematic side eleva 
tion of the tilting type electric furnace, With a 
Smoke disposal system embodying riny invention, 
and schematically illustrating one for in of regul 
lator for the Suction fan; 

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

Fig. 3 is a side elevation of one form of tilting 
furnace showing the location of the gas Offtake 
pipe or nozzle on the furnace, with reference to 
the downcomer pipe leading to the Suction fan, 
and 
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Fig. 4 is a fragrinentary view similar to Fig. 1, 
ShoWing a sightly innodified. Suction control ar 
rangement. 
Referring first to gigs. 1 to 3 of the drawings, 

2 designates the shell of a tilting electric raeli 
ing furnace having a removable roof 3, the coin 
Struction of the furnace being any usual or pre 
ferred construction, and in itself it constitutes 
no part of the present invention. It has three 
electrodes, designated 6, passing through the 
roof thereof. The usual mechanisin for raising 
and lowering the 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 
natically shown as being Supported Oil rollers 5 
arranged under the Otton of the furnace and 
On a Suitable Supporting structure 5, and desig 
nates a hydraulic ram through which tilting may 
be effected. Any number of these rams may be 
Sed, this construction and arrangement, being 

Well known in the art. 
Refering to Fig. 3, the floor around the fir 

nace is desigrated 3, and part of the disposai 
System, to be hereinafter described, is preferabiy 
located in a pit, Iader the floor. 
In accordance With the present invention, a 

Short gas offtake pipe or nozzle is goistictes 
on the side of the furnace below the roof, and 
it openS into the interior of the furiace. It may 
be of a Water-jacketed construction. With a water 
inleit to the jacket, and a Water outlet, 2. 
Flexible hoses (not shown) ray be connected 
to the Water inless and outlets. The end of the 
pipe terminates in a wiper plate 23, the surface 
of which is a plane, but the edges of which raay 
be curved back toward the furnace. When the 
furnace is in its horizontal or normal operating 
position, the plate 3 registers With a sinia. 
plate if on an adjustable collar 5, which is 
Slidable along the terrinal of a, horizonta elbow 
6 at the top of a downcomer pipe . The co 

lar is nay be water-cooled, having ine, and 
outlet connections at 3d and 5b, and it is siid 
able on the terminal of the pipe is so that tha 
plate is may be in reasonably close engagement 
with the plate 3. The downconser pipe - 
nay also be. Water-jacketed with a water iniet, 
Connection at 8 and a water outlet connection 
at 9. In addition to being water jacketed, o' 
in lieu of being water-jacketed, the downcornet 
pipe may be provided with internal spray nozzles 
for Cooling the gases and protecting the pipe. 
Such nozzles are Schematically illustrated in Fig. 
at 2 and 2 . 
The pipe S is preferabiy connected directly to 

a suction blower, and this blower is desiraoly a 
blower of the so-called Theissen type. Such a 
blower, Wiich is Well-known in the art, has a 
hollow Shaft for receiving water at its driven or 
pulley end. Froin this inlet the Wate; fox's to 
the hub of the fan, and from the hub of the fan 
it is discharged out along the faces of the fan 
blades and Whipped into a mist. In the drawf 
ingS, 22 designates the fan, and 23 is the water 
Connection at the pulley end of the fan Shaft. 
24 is the driving pulley, and 25 schematicaljy 
illustrates the notor for driving the fan. 

While, as indicated above, I prefer to use a 
Theissen type, or equivalent kind of fan, be 
cause it bringS the gases and water into intimate 
conta,3t, Gay invention is not restricted to the 
use of Such a fan. Inasmuch, however, as the 
Substances constituting the Smoke and fumes are 
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4. 
largely substances Which may be entrained or 
absorbed by Water, the use of SprayS or other 
equipinent 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 COInbined fue and 

drai designated 2, and Which is shown as pass 
ing under the floor of the pit to a point (not 
show) where it discharges to atmosphere. 

During the title that the furnace is in opera 
tion, and hence generating flies and SOke, the 
discharge Ozzie is on the furnace is in register 
iing alignet With the downcone pipe, and 
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Eihere is a reaSO2bly close it between the face 
plates. 3 and is so that the Saoke and fines 
naay be drawn directly from the furnace. When 
the furnace is tilted, either for pouring of retal, 
or for Sagging, the nozzle is noves Out of align 

ent, With the dow:corner pipe, and at this title 
it, is open to atmosphere. This is indicated in 
digities lines is Fig. 3. However, at this tire the 
furnace is generating jitte Sinoke of fines, and 
it is only in this position during a relatively 
Sinal title in the entire cycle of operation. 
At certain periods in the operation of the full 

nace, as indicated above, Simoke is generated 
nore fireaty than at other times, and at Suicin 
tires the pressite within the furnace lay in 
crease. It is desirable, in order to avoid the 
escape of the in Candescent gasses and Sickefroin 
around the roof and around the electrodes, to 
then regiove the gases at a higher rate and re 
dice the pressire to Substantially a tigiospheric 
pressure. On the other hand, as the ineating of 
the neta continues, less Saoke is evolved, and 
it is not desirable to operate the fan at ful 
capacity Since it lay then illerey Seiye to dia.W 
excessive aimounts of cold air into the furiace. 
Consequently, y invention further contemplates 
the regulation of the SU.gtic according to the 
changing needs as the Celting Cycle progresses. 
Willia this could be regated to SGie eXten by 
Sarual operation through the use of a variable 
speed notor for exairpe in driving the exhaust 
fan, together with a nanual control, I have sincWin 
an autognatic control. In Fig. a iiexible age 
leads fron the finace and has itS opposite endi 
terriating under a, be loat 2: Winii is is a 
receptage 28 in which there is a body of Water. 
As the pressure in the furnace changes, tie 
change of pressure is corninunicated to the Space 
Within the oeil 2, inci'easing O decreasing iS 
buoyancy. As the beli rises or falls, it may he 
used to control the Suction. Foi tilis L-Se 
have schematically illustrated the bell as being 
contingested to a, ever 29 pivoted at 29, aid which 
noves over a riegstat 3, Winich operates a varia 
ble speed £ontrol 3 for the variable Speed notor 
25 that rives the exhaust fan. This as tie 
pressure under the oeli increases, due to the in 
crease in volurne of Snoke and gases, leSS resist 
ance is imposed in the control circuit to cause 
the motor 25 to speed up, and as tria preSSure 
under the be 2 disecreases, more resistance is 
included in the circuit to reduce the notor Speed. 
Adjustment of the control is indicated diagrain 
matically by a weight, 32 adjustabie along the 
lever S. 
With this arrangement it is possible to keep 

the pressure within the furnace at just about 
atmospheric pressure, So as to avoid the following 
out, Cif incandescent gases around the electrodes, 
and at the same tire avoid the introduction 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 
control valve in the downcomer pipe may throttle 
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 inlinerais have been used, and 
a. Similar bell float is shown with the same refer 
ence numerals, instead of the resistance 3, 
however, being connected to a control for a varia 
ble Speed motor, it is in this instance connected 
with a sclenoid 35 positioned alongside the down 
comer pipe i, and the Solenoid arratre is con 
nected through linkage 36 to an arm 37 to turn 
a, butterfly valve 38 inside the downcomer pipe. 
This butterfly valve or damper is preferably 
Water-cooled, and 39 designates a pipe leading 
to a hollow trunnion at one end of the butterfly 
Valve, and 48 designates a discharge pipe leading 
from the tinion at th; other end of the butter 
fly valve. Through these trunnions water circu 
lation for cooling the butterfly valve is provided, 
aS is well understood in the art. 
My invention provides a simple arrangement 

for removal of Signoke fron a titable electric 
furnace. it does not require any flexible con 
duits for the gases, and hence the 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 coin 
plication. Thes use of the pit under the furnace 
enables the suction fan to be disposed in a posi 
tion where it does not interfere with the charging 
or other Operations of the furnace, and allows 
the Water to be carried away to a Sewer. For 
these reasons I prefer to have the Suction pipe 
it extend downwardly, rather than laterally or 
upwardly, although if need arose, the gas offtake 
pipe could extend in some other direction. 
While I have shown and described more or leSS 

schematically certain preferred embodiinents of 
my invention, it will be understood that the in 
vention may be otherwise embodied, and that 
the invention is not restricted to the particular 
construction and arrangerinent 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 
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 
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6 
which Said fixed offtake pipe connects, a dis 
charge duct from the fan and means for clean 
ing the Smoke which is drawn off from the 
furnace. 

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

3. A. tilting electric furnace as defined in claim 
1 having means responsive to variations in pres 
Sure in the firina'ce for varying the suction effect 
Of the fan with variations of gas pressure in the 
furnace. 

4. The coin bination with a tilting electric fur 
nace having a furnace bedy, a tilting support 
for the body, a roof and electrodes passing 
through the roof, Said body having a smoke re 
I)Oval poi?t. On the side wall thereof eccentric to 
the axis about which the body tilts, which port 
is noved in an arc when the furnace is tilted, 
of a fixed Stacke offtak.3 pipe having a terminal 
Which nates with said poit when the furnace 
is in normal operating position, and relative to 
Which the port moves when the furnace is tilted. 

5. The coilbination with a tilting electric fur 
nace ha-Ving a flirace body, a tilting support for 
the body, a roof and electrodes passing through 
the roof, said body having a smoke discharge 
nozzle projecting from the side wall thereof ec 
centric to the axis about which the body tilts, 
of a Smoke disposal system comprising a duct 
having a terminal which is slidably nated. With 
the end of Said nozzie on the furnace when the 
furnace is in norinal operating position, a suc 
tion fan with which the duct communicates, a 
discharge duct leading from the fan, and means 
in Said System for cleaning the smoke. 

6. ihe invention defined in claim 5 wherei 
the pressure-responsive neans 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 defined in claim 5 wherein 
a preSSure-responsive (neans is connected to the 
interior of the furnace, and means operated by 
the pressure-responsive means for varying the 
Speed of the fan to increase the speed when the 
Volume of Smoke is increased, and decrease the 
Speed When the volutine of smoke is reduced. 

8. The invention defined in claim 5 wherein 
the Smoke disposal System includes means re 
Sponsive to pressure changes in the furnace for 
regulating the Suiction effect of the exhaust fan. 
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