
Nov. 7, 1950 

Filed May 22, 1948 

L. L. BABCOCK ETAL 
ELECTRICTILTING FURNACE 

2,528,571 

4. Sheets-Sheet l 

FE La LA G5 

67 A. I' 63 

R s 25 
E. 

3|||se | E. 2E 59 

l-O its tail 

A4ozo A. Aarooa, 
INVENTORS 

  



Nov. 7, 1950 L. L. BABCOCK ETAL 2,528,571 
ELECTRICTILTING FURNACE 

Filed May 22, 1948 4. Sheets-Sheet 2 

tu PP Citillen it 

e 

s SS 
S 

Y 

N II". IHBV - 

&S 
Uohw. A 524/A/mo, 
A4oyoA. Aacoce, 

INVENTORS 

  

  

  

  

  

  

  

  

  



Nov. 7, 1950 BABCOCK ETAL 2,528,571 
ELECTRC TILING FURNACE 

Filed May 22, 1948 4. Sheets-Sheet 3 

21 O 

s 

E. ea 

N 

S2 Š 2 

S. 

Ucay-Z. 5247/a/WG, 
A4oyo A. Asascoce, 

INVENTORS 

BY -71 
O-tel 

A772eaves 

    

  

  

  

  

  

  



Nov. 7, 1950 L. BABCOCK ETAL 2,528,571 
ELECTRICTILTING FURNACE 

Filed May 22, 1948 4 Sheets-Sheet 4 

45 

2. 
H 

N14 
45 

SSS 

22 

7. 
E 
E (22. 6. 2. 
%z-a T 
Ns 

s VC2/W.A. 52%a/M6 
R 44ozo Z. Aaacoce, 

s INVENTORs. 

" (7-12. a/7A2Mafas 

  

  

  

  

  

  

    

  

  

  

  

  

  

  

    

    

      

  

  



Patented Nov. 7, 1950 2,528,571 

UNITED STATES PATENT OFFICE 
2,528,571 

ELECTRICTILTING FURNACE 
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This invention relates to electric furnaces and 
is particularly directed to arc-type furnaces en 
ployed in the production of ferrous metals and 
alloys. 
The charging of materials into a furnace shell 

for melting may be accomplished through a 
charging opening in the shell, but is preferably 
accomplished by exposing the entire upper por 
tion of the shell so that charging may take place 
through the top. Top charging electric melting 
furnaces have commonly employed a swing 
aside roof, or as an alternative a shell which may 
be moved out from under the roof when desired, 
and in this way the charging operation may be 
effected in a minimum of time. The principal 
invention relates to the latter type of furnace in 
which the furnace she may be rolled out from 
under the roof on rails provided for that pur 
pose. 

It is an important object of this invention to 
provide an electric melting furnace having an 
electrode support and electrical equipment at 

O 

s 
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one side and means for moving the furnace shell 
out from under the furnace roof in a direction 
away from the electrode support, the entire 
furnace including the roof and shell being tilt 
able about an axis parallel to the direction of 
movement of the shell in order that the entire 
furnace may be tilted in one direction toward a 
pouring pit and tilted in the opposite direction 
toward a slagging off pit. 
Another object is to provide an improved roof 

supporting structure, together with novel means 
for lifting the roof sufficiently to enable the 
shell to be moved laterally from under the roof. 
Other objects and advantages will appear 

hereinafter. 
In the drawings: 
Figure 1 is a side elevation showing a preferred 

embodiment of this invention. 
Figure 2 is a front elevation thereof showing 

the pouring spout. 
Figure 3 is a top plan view. 
Figure 4 is a sectional detail taken substan 

tially on the lines 4-4 as shown in Figure 2. 
Figure 5 is a sectional perspective view illus 

trating details of the structure for elevating the 
furnace roof. 

Figure 6 is a sectional elevation taken substan 
tially on the lines 6-6 as shown in Figure 5. 

Figure 7 is a partial sectional view on an en 
larged scale taken substantially on the lines 
-- as shown in Figure 6. 
Figure 8 is a sectional plan view partly broken 

away taken substantially on the lines 8-8 as 
shown in Figure 1. 

25 

35 

40 

45 

SO 

s 

Referring to the drawings, the furnace gener 
ally designated to includes a shell and a roof 
2. A pair of spaced main Supporting beams 3 
extend across a central pit 4 and are supported 
adjacent the ends on the walls 5 forming sides 
of the pit 4. Each of the main support beams 
3 carries a rack 6 on its upper surface. A pair 

of spaced gear segments 7 connected by cross 
beams 8 and a provide a rocking support base 
f 9 for the furnace O. Transverse beams 20 Se 
cured to the support base 9 are pivotally con 
nected to the upper end of a pair of links 2. 
The lower ends of the links 2 are pivotally 
mounted at 22 to a gear wheel 23 rotatably 
supported on the base 24 positioned within the 
central pit 4. Pinions 25 mounted on drive 
shaft 26 are adapted to be driven from a source 
of power 27. From this description it will be 
understood that rotation of the drive shaft 26 
Serves to turn the pinions 25 and gear wheels 23 
to cause the links 2 to tilt the support base 9 
in either direction from the vertical. 
A pouring spout 28 is secured to the furnace 

shell if at one side and positioned over a pour 
ing pit 29. A door 30 is mounted on the furnace 
shell diametrically opposite the pouring spout 
28 and positioned to close the slag-off opening 
3. A short lip or spout 32 is mounted below the 

ening 3f in position to pour into a slag-off pit 
33. 
The beams & on the tiltable support base 9 

support parallel rails 34 which extend outwardly 
away from the electrode supporting structure 35. 
These rails 34 carried by the tiltable support 
base 9 are adapted to be aligned with stationary 
rails 36 which extend away from the furnace to 
a location where the shell f is to be charged 
with material to be melted. The she is pro 
vided with a plurality of supporting wheels 37 
adapted to roll on the rails 34 and on the rail 
extensions 26. 
Power means is provided on the tiltable sup 

port base 9 for moving the frame shell laterally 
on the rails 34, and as shown in the drawings 
this power means includes a pair of Sprockets 
38 mounted on a drive shaft 39 adapted to be 
driven from a motor and reduction unit 40 
carried on the tiltable support base 9. Chains 
4 having their opposed ends fixed to cover 
guards 42 extend under the shell parallel to 
the rails 34 and are adapted to be engaged by 
the sprockets 38. Accordingly, rotation of the 
motor and reduction unit 40 turns the sprockets 
38 and causes the shell it to roll along the rails 
34 and outward onto the rail extensions 36. 
The parts are proportioned so that the sprockets 
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38 maintain contact with the chains 4: while 
the furnace shell rolls completely out from 
under the roof generally designated 2. After 
the shell has been charged through the open 
top with material to be melted, the motor and 
reduction gear 40 is again energized to cause 
the shel to roll back into position under the 
roof f2. A skirt or guard 72 may be provided 
on the forward portion of the shell to cover 
the sprockets 38, drive shaft 39 and aSSociated 
mechanism when the shell is in position under 
the roof 2. -- 
As shown in Figure 5, laterally Spaced up 

right beam sections 43 are secured to the tilt 
able Support base 9 at their lower ends and are 
connected by rigid cross-members 44. These up 
right beans 3 are formed as box Sections to 
enclose supporting and elevating mechanism for 
the roof 2. A power Shaft 45 is rotatably Sup 
ported on bearing assemblies 46 mounted on the 
upright beam sections 43 and is provided with 
an extending portion 4 at one end adapted to 
be driven from a Suitable Source of power (not 
shown). Formed integrally on the shaft 45 and 
positioned within the enclosures 48 provided by 
the upright beam sections 43 is a pair of ec 
centrics 49. An eccentric strap 50 encircles 
each of the eccentricS 49 and is pivotally con 
nected at 5 to the lower end of a post 52 mounted 
within the enclosures 48. Each of the upright 
beam Sections 43 is provided with a lower roller 
53 and an upper roller. 54 adapted to contact 
opposite sides of the posts 52. A pair of for 
wardly extending roof supporting beams 55 is 
carried on the upper ends of the posts 52. The 
beams are connected at their extending ends 
by transverse beam 56. Gussets 5 may be pro 
vided to Supply stiffness to the connection be 
tween the horizontal beams 55 and the vertical 
posts 52. 
The beams 55, 56 and postS 52 comprise a sup 

porting and lifting yoke for the roof ring 58. 
The roof ring 58 is Suspended from the parallel 
support beams 55 by means of connecting links 
59. Refractory material 60 carried by the ring 
58 forms the arched roof of the furnace. In its 
normal operative position the roof ring 58 rests 
on the upper flange 6? of the shell so that the 
refractory linings 60 and 62 of the roof and shell 
provide a closed space within the furnace. When 
it is desired to lift the roof 2 in order to roll 
the shell laterally out from under the roof into 
charging position, the shaft 45 is turned to cause 
the eccentrics 49 to lift the posts 52 and hori 
Zontal beams 55. This action lifts the ring 58 
clear of the flange 6 and permits the shell to 
be laterally moved. It will be observed in Fig 
tre 6 that the weight of the beams 55 and roof 
2 is carried on the eccentrics 49, and the posts 
are guided by means of the upper and lower 
rollerS 54 and 53 respectively on the upright 
beam sections 43. This construction allows the 
roof 2 to be raised vertically with a minimum 
of Shock and vibration in order that the re 
fractory brick 60 may not be displaced or dam 
aged. 
The electrode supporting structure 35 includes 

a pair of end columns 63 extending upwardly 
from the upright beam sections 43, together with 
a plurality of channel sections 64 also mounted 
in upright position and connected to the upright 
bean sections 43, transverse stiffener 44 and 
shelf T. A cap structure 65 connects the upper 
ends of the column 63 and channel 64. The 
channels 64 are arranged in pairs having their 

O 

4. 
end flanges inwardly directed to provide guide 
ways for carriers 66 adapted to travel vertically 
between the pairs of channels 64. 
As shown in Figure 8, the carriers 6S are pro 

Vided with rollers 6 adapted to engage the 
flanges 68 of the channels 64 for guiding the 
carriers 66. The rollers 67 may be mounted on 
the carrier 66 at vertically spaced locations as 
Shown in Figure 1. A suitable mechanism (not 
shown) is provided for raising and lowering the 
carrier 66 relative to the channel 64. Such 
mechanism is Well known in the art and serves to 
raise and lower the electrode supports in order 
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to feed and retract the three carbon electrodes 
69 into the furnace through the roof 2. Each 
of the carriers 66 supports a clamp O which en 
gages one of the carbon electrodes 69. The elec 
trical leads for conducting current to the elec 
trode holders 70 are omitted in the drawing for 
clarity of illustration, but it is to be understood 
that they connect to suitable transformer equip 
ment. located back of the furnace on the op 
posite side of the electrode Supports 35 from the 
roof 2. 
from under the roof 2 in a direction away from 
the transformer equipment (not shown). From 
the above description it will be understood that 
when the furnace O is tilted toward the pour 
ing pit 29 or slag-off pit 33 the electrode Sup 
porting structure 35, electrode 69, and roof 2 
tilt as a unit with the shell f f and tiltable Sup 
port base 9. 

In operation the roof f2 is elevated by rotat 
ing the eccentric shaft 45, and the shell is 
rolled out under the rail extensions 35 by means 
of the drive Sprockets 38. The shell is then 
charged through the Open top thereof with the 
material to be melted, and is then rolled back into 
position under the roof 2. The electrodes 69 are 
lowered through the roof 2 and the roof 2 is 
then lowered by rotation of the eccentric shaft 
45 to allow the roof to rest on the upper end of 
the shell ff. Electrical energy is then supplied 
to the carbon electrodes 69 and the furnace op 
erates in the conventional nanner to melt the 
material within the shell by the action of the 
electric arc. 

During the melting or refining of ferrous metals 
or alloys it is necessary for metallurgical reasons 
to withdraw from the furnace the slag which 
forms and floats on the Surface of the molten 
metal within the shell. The operation of re 
moving this slag is known in the art as "slagging 
off' and is accomplished through the opening 3 
upon movement of the door 30 to open position. 
The furnace O is then tilted by rotation of the 
gear wheel 23 so that the pouring spout 28 is 
elevated and the slag-off lip 32 is lowered. A 
rabble bar (not shown) is then inserted through 
the door 3 and manipulated by an operator to 
withdraw the floating Slag from the pool of molten 
metal, and this slag falls into a suitable container 
positioned within the slag-off pit 33. When the 
slag-off operation is complete the rabble bar is 
withdrawn, the door 30 closed, and the furnace 
0 returned to its normal upright position. 
When the heat is ready to pour a ladle is posi 

tioned within the pouring pit 29 and the gear 
wheel 23 is rotated to tilt the furnace in a direc 
tion to lower the pouring spout 28, and the pour 
ing operation is accomplished in the customary 
fashion. When the heat has been poured the 
gear wheel 23 is rotated to bring the furnace O 
back to its normal upright position, and the 
carriers 66 are raised by means (not shown) to 

In other words, the shell it rolls out 
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withdraw the electrode 69 upwardly out of the 
shell ff. The roof f2 is then elevated and the 
shell rolled out on the rails 34 and 36 for re 
charging. 

Having fully described our invention, it is to 
be understood that we do not wish to be limited 
to the details herein set forth, but our invention 
is of the full scope of the appended claims. 
We claim: 
1. In an electric melting furnace, the combi 

nation of: a tiltable support base; parallel hori 
Zontal rails on said support base positioned at 
right angles to the direction of tilting movement 
of the Support base; relatively fixed rail exten 
sions aligned with said rails when the support 
base is in horizontal position; a furnace shell 
provided with wheels resting on said rails and 
provided with a pouring spout and a slag-off 
opening at diametrically opposite locations; a 
furnace roof positioned above the shell and co 
operable therewith to define a furnace enclosure; 
means for supporting the roof independently of 
the shell including upright support structure 
fixed. On Said base at One end of the rails and lo 
cated adjacent the periphery of the shell inter 
mediate the positions of the pouring spout and 
slag-off opening; and cooperating means on the 
shell and tiltable support base whereby the shell 
may be moved laterally out from under the fur 
nace roof onto the rail extensions in a direction 
at right angles to the pouring spout. 

2. In an electric melting furnace, the combi 
nation of: a tiltable Support base mounted be 
tween a pouring pit and a slag-off pit; parallel 
horizontal rails on said support base positioned : 
at right angles to the direction of tilting move 
ment of the support base; relatively fixed rail 
extensions aligned with Said rails when the Sup 
port base is in horizontal position; a furnace shell 
provided with wheels resting on said rails and 
provided with a pouring spout adjacent the pour 
ing pit and a slag-off opening adjacent the slag 
of pit; a furnace roof positioned above the shell 
and cooperable therewith to define a furnace en 
closure; means for Supporting the roof inde 
pendently of the shell including upright support 
structure fixed on said base at One end of the 
rails and located adjacent the periphery of the 
shell intermediate the positions of the pouring 
spout and slag-off opening; lifting means asso 
ciated with said support structure for raising the 
furnace roof upwardly away from said shell; and 
cooperating means on the shell and tiltable Sup 
port base whereby the shell may be moved hori 
zontally out from under the furnace roof onto 
the rail extensions in a direction at right angles 
to the pouring spout without passing over either 
of said pits. 

3. In an electric melting furnace, the combi 
nation of: a tiltable Support base; parallel rails 
on said Support base positioned at right angles to 
the direction of tilting movement of the support 
base; a furnace shell having supporting wheels 
thereon resting on said rails, said shell being 
provided with a pouring Spout and a slag-off open 
ing at diametrically opposite locations on oppo 
site sides of Said parallel rails; a furnace roof po 
sitioned above the shell and cooperating there 
with to define a furnace enclosure; means for 
supporting the roof independently of the shell in 
cluding upright Support structure fixed on said 
base at one end of the rails and located adjacent 
the periphery of the shell intermediate the posi 
tions of the pouring Spout and slag-off opening; 
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and means for rolling the shell along the rails 

laterally out from under the furnace roof in a 
direction away from the roof support structure. 

4. In an electric melting furnace, the combi 
nation of: a tiltable support base mounted be 
tween a pouring pit and a slag-off pit; parallel 
horizontal rails On said support base positioned 
at right angles to the direction of tilting move 
ment of the support base; relatively fixed rail 
extensions aligned with said rails when the Sup 
port base is in horizontal position; a furnace shell 
provided with wheels resting on said rails and 
provided with a pouring spout adjacent the pour 
ing pit and a slag-off opening adjacent the slag 
off pit; a furnace roof positioned above the shell 
and cooperable therewith to define a furnace en 
closure; means for supporting the roof independ 
ently of the shell including upright support struc 
ture fixed on said base at one end of the rails 
and located adjacent the periphery of the shell 
intermediate the positions of the pouring spout 
and slag-off opening; means carried by the base 
for effecting relative vertical movement between 
the shell and the roof; and cooperating means on 
the shell and tiltable support base whereby the 
shell may be moved horizontally out from under 
the furnace roof onto the rail extensions in a 
direction at right angles to the pouring spout. 

5. In an electric melting furnace, the combi 
nation of: a tiltable support base; a pair of paral 
lel horizontal rails positioned on the base at right 
angles to the direction of tilting movement of 
the base; a furnace shell provided with support 
wheels resting on said rails; a pouring spout on 
the furnace Shell at right angles to the direction 
of the rails; relatively fixed rail extensions aligned 
with the said rails when the support base is in 
horizontal position; and power means on the Sup 
port base selectively operable to roll the shell on 
its supporting wheels along said rails and onto 
Said rail extensions, Said power means including 
a rotatable drive element positioned near the 
juncture of the rails and rail extensions and 
adapted to cooperate with a driven element 
mounted on the furnace shell. 

6. In an electric melting furnace, the combi 
nation of: a tiltable support base; a pair of paral 
lel horizontal rails positioned on the base at right 
angles to the direction of tilting movement of the 
Support base; a furnace shell provided with Sup 
port wheels resting on Said rails; a pouring Spout 
on the furnace shell at right angles to the di 
rection of the rails; relatively fixed rail exten 
Sions aligned with the said rails when the Sup 
port base is in horizontal position; a roof co 
Operable with the shell to form a furnace en 
closure, support means on the base at one end 
of the rails for supporting the roof independently 
of the shell; and power means on the support 
base selectively operable to roll the shell on its 
supporting wheels along said rails away from the 
support means and onto Said rail extensions, said 
power means including a rotatable drive element 
positioned near the juncture of the rails and rail 
extensions and adapted to cooperate with a 
driven element mounted on the furnace shell. 

7. In an electric melting furnace, the combi 
nation of: a tiltable Support base; parallel hori 
zontal rails on said support base positioned at 
right angles to the direction of tilting movement 
of the support base; relatively fixed rail exten 
Sions aligned with said rails when the Support 
base is in horizontal position; a furnace shell 
provided with wheels resting on the rails and pro 
vided with a pouring spout and a slag-off open 
ing at diametrically opposite locations; means for 
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tilting the base in a direction toward either the 
pouring spout or slag-off opening; a furnace roof 
positioned above the shell and cooperable there 
with to define a furnace enclosure; means on the 
tiltable base for supporting the roof independ 
ently of the shell; and cooperating means on the 
shell and tiltable support base whereby the shell 
may be moved laterally out from under the fur 
nace roof onto the rail extensions in a direction 
at an angle to the pouring spout. 

OYO L. BABCOCK. 
JOHN D. SPADING. 
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