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ABSTRACT OF THE DISCLOSURE 

Refractory lined furnace housing providing a longi 
tudinal chamber and having an open front end, the hous 
ing including a lower section and an upper section sup 
ported thereon, freely liftable upwardly therefrom for 
removal, but interengaged with the lower section by 
flange means preventing relative lateral and longitudinal 
movement; an open-mouthed pot rotatably mounted in 
the chamber with its open mouth adjacent the housing 
open front end, the pot rotational mounting including a 
rotatable table carried at the housing other end, the pot 
being abuttable against the table; and means for tilting 
the housing and pot together about a transverse horizon 
tal axis adjacent the housing open end. 

Summary of the invention 
This is a continuation of application Ser. No. 479,251 

filed Aug. 12, 1965, now abandoned. 
In the preferred embodiment of the invention herein 

after described and illustrated in detail, there is provided 
a furnace housing including a refractory lining provid 
ing an elongated interior having a semi-cylindrical upper 
wall, and an elongated, generally cylindrical pot rotat 
ably mounted within the interior of the housing and hav 
ing a closed rear or bottom and an open front end or 
top. Means are provided for tilting the housing and pot 
about a transverse horizontal axis near the front end of 
the furnace between an upper or raised position with the 
axis of the pot substantially horizontal and a lowered 
position with the pot axis inclined at 45 or more below 
the horizontal. 
The furnace housing is desirably formed with a remov 

able semi-cylindrical top section to facilitate its disas 
sembly in order to permit periodic repair or replacement 
of the pot, as may be necessary. The pot proper is made 
of a strong metal, such as steel, having a melting point 
substantially higher than that of material to be melted 
therein such as magnesium. Front and rear pairs of lat 
erally spaced rollers mounted on the lower section of the 
housing provide rotatable support for the pot, and the 
end thrust load of the pot when its axis is inclined is 
taken by abutment of the central portion of the pot bot 
tom against a rotatable table mounted in a thrust bear 
ing carried at the rear end of the housing coaxial with 
the pot. 
The interior of the pot is provided with a number of 

inwardly projecting blades or the like, desirably formed 
in a generally helical configuration, a construction which 
affords substantial advantages in use. Thus, during the 
period of melting a charge in the pot, and during the 
subsequent pouring operation, the pot is rotated in such 
a direction that the helical configuration of the inwardly 
extending blades tends to urge the contents of the pot 
downwardly toward the closed bottom, thereby insuring 
that non-melted portions of the charge are not poured 
out with the molten magnesium. It will be seen that this 
feature of the present invention is substantially advan 
tageous in that it permits the melting of pieces of mag 
nesium which may be attached to scraps of material hav 
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ing a higher melting point than magnesium. For example, 
Steel nuts and bolts which may be attached to pieces of 
magnesium need not be individually removed from the 
magnesium prior to the melt, thereby avoiding expen 
sive labor costs heretofore needed in separating the mag 
nesium parts from such other pieces of higher melting 
point material. 

Following the pour of molten magnesium, the direc 
tion of pot rotation may be reversed while the pot axis 
is Substantially horizontal so that the inwardly project 
ing helical blades within the pot provide a rapid means 
of removal and ejection of the non-melted pieces from 
the open end of the pot, prior to the charging operation 
for the following heat. 

Accordingly, it is a principal object of the present in 
vention to disclose and provide a novel furnace partic 
ularly adapted for melting magnesium scrap. Other ob 
jects of the invention are to provide, in such a furnace, 
a rotatable pot having an open top and means for tilt 
ing the pot so that the pot axis may assume any desired 
angular relationship with the horizontal within a wide 
range; to provide a furnace housing of refractory mate 
rial made in multiple sections to facilitate disassembly 
for periodic servicing of the rotatable pot therein; to 
provide in such a furnace a pot having generally heli 
cally disposed blades projecting inwardly from the cy 
lindrical side wall of the pot; and for other and addi 
tional objects and purposes as will become clear from a 
study of the following description of a preferred embodi 
ment of the invention, taken in connection with the ac 
companying drawings, in which: 

FIG. 1 is a vertical sectional view of one embodiment 
of a furnace in accordance with the present invention, the 
axis of the pot being shown in its horizontal position. 
FIG. 2 is a rear end view of the furnace taken on the 

arrows II-I of FIG. I. 
FIG. 3 is a fragmentary sectional view taken on the 

arrows III-III of FIG. 1. 
FIG. 4 is a front end view of the furnace, taken on the 

arrows TV-IV of FIG. 1. 
FIG. 5 is a view similar to FIG. 1, but showing the 

furnace with the pot axis inclined approximately 45 be 
low the horizontal, and with a charge within the pot being 
melted. 
FIG. 6 is a fragmentary sectional view taken on the 

arrows V-VI of FIG. 5. 
The furnace of the present invention as seen in FIGS. 

1 and 2 is shown raised out of the pit into which it may 
be lowered during a melt. The pit includes a bottom 10, 
front and rear walls 11 and 12 respectively, and side walls 
13 and 14. Within the pit there is a supporting substruc 
ture indicated generally at 15 and including a front verti 
cal wall 16 and a horizontally extending bottom plate 17 
resting upon the pit floor 10. The substructure includes 
also side walls 18 and 19, carrying at their upper ends 
reinforcing members 20 and 21 respectively, which at 
their upper ends provide journals 22 and 23 for supporting 
the front end of the present furnace for pivotal rotation 
about a horizontal axis, as will be generally understood 
by a comparison of FIGS. 1 and 5. A fixed support rest 
indicated generally at 25 provides a limit for downward 
movement of the furnace. 
The furnace housing in accordance with the present in 

vention is made up of a lower section and an upper sec 
tion, the latter being readily removable from the lower 
section by a crane or other hoisting equipment. The upper 
section is generally semi-cylindrical in shape, and the sec 
tions desirably mate along the plane passing through the 
axis of rotation of the pot of the furnace. Thus, with par 
ticular reference to FIG. 1, the lower section indicated 
generally at 30 includes a generally rectangular flat base 
plate 32 made of strong metal such as steel or the like, 
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desirably reinforced by laterally extending members 34, 
and provided with a refractory lining 36 above the base 
plate. At its front end, base 30 is provided with a trans 
versely extending Support shaft 38, which is journaled for 
pivotal rotation in journals 22, 23 previously referred to 
and carried by the support substructure 15. Spaced from 
the support shaft 38, and desirably close to the rear end of 
the base 30, there are lugs 40 projecting downwardly from 
the base plate 32 and carrying a pivot pin 42. Means are 
provided for raising the furnace from its lowered posi 
tion of FIG. 5 to its upper position of FIG. 1, such means 
being here indicated generally at 46 and including a hy 
draulically actuated ram whose extensible upper piston 48 
is pivotally attached to the pivot pin 42 carried by base 
30. The elevating means including ram 46 is pivotally 
mounted at its lower end 50 on suitable lugs 52 extending 
upwardly from plate 17 of substructure 15. It is to be 
understood that elevating means 46 here illustrated is actu 
ated through suitable conduit means from a source of pres 
surized fluid, such details being omitted since they are 
well known in the art and form no part of the presen 
invention. 
The upper section of the furnace housing is indicated 

generally at 60, and is generally semi-cylindrical in shape. 
The section includes an outer steel casing 62 carrying 
within it a simi-cylindrical refractory lining 64, the casing 
62 being also provided with one or more lifting eyes 66 
projecting upwardly therefrom, by which the upper section 
may be removed with a crane, hoist or the like when de 
sired. One or more stack openings 68 may be formed 
through the upper part of Section 60 to permit escape of 
combustion products from the combustion chamber 
formed within the two sections of the furnace housing. In 
order to further define the combustion chamber, there 
are desirably provided at the ends of the upper section 60 
a pair of semi-annular refractory members 70 and 71, 
which mate with similar semi-annular members 72 and 
73 carried by the lower section 30. - 

Base section 30 of the furnace housing also includes 
means for rotatably supporting the pot of the present in 
vention, such means being here shown as including a pair 
of laterally spaced rear support wheels 76, 77 (see FIG. 
2) and a pair of laterally spaced front support wheels 78 
and 79 (see FIG. 4). Each of these support wheels is 
rotatably mounted in suitable brackets 80 mounted on the 
lower section 30. The wheels or rollers 76, 77, 78 and 79 
provide rolling support for a longitudinally spaced pair 
of annular metal tires carried by the pot, as will be later 
described in detail. 
The pot of the present furnance is indicated generally 

at 90 and is cylindrical in shape, having a closed bottom 
and an open top. Thus, with further reference to FIGS. 1 
and 5, pot 90 includes cylindrical side wall 92 terminat 
ing leftwardly as seen in the drawings in a closed bottom 
indicated generally at 94. In order to protect the driving 
motor and other mechanism from the effects of excess 
heat, bottom 94 is desirably provided with a layer of 
refractory material 96 between a pair of circular steel 
plates 97 and 98. The lower of these plates, 97, is pro 
vided with a rearwardly extending central boss 100 (See 
FIG. 3), whose rear circular face 102 is in abuting Sup 
portable contact with a freely rotatable table 104 for end 
thrust support during rotation of the pot, as will be later 
described in detail. The pot is supported for rotation by 
metal tires 106 and 108 at the rear and front ends respec 
tively of the pot, the outer peripheries of the tires resting 
upon the support rollers 76, 77 at the rear end and 78 
and 79 at the front end of the furnace housing. 
Means are provided within the pot 90 for urging the 

contents of the pot longitudinally thereof during rotation 
of the pot. In the present embodiment of the invention 
such means include inwardly projecting blades 110, which 
are desirably disposed to form a continuous or substan 
tially continuous helix within the pot. The helix terminates 
close to the open upper end 12 of the pot. 
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4. 
Means are carried by the furnace housing, and par 

ticularly by the lower section 30 thereof, for rotatably 
driving the pot during opertion. As best seen in FIG. 2, 
such driving means include a motor 120 coupled through 
shaft means 122 to a gear box 124 whose output power 
is supplied to a drive gear 126 through intermediate gears 
127 and 128 and chain 129. Pot 90 is provided at its rear 
end with a ring gear indicated generally at 130, meshing 
with the drive gear 126, the latter being desirably dis 
posed below the rotational axis of pot 90 to facilitate re 
moval and replacement of pot 90 when necessary. 
The drive means for the pot, including motor 120, gear 

box 124 and drive gear 126, are carried on a support 
frame indicated generally at 140 and extending rearward 
ly from the main portion of the lower section 30. Also 
mounted upon the frame extension 140 is a pillow block 
indicated generally at 142 and best seen in detail in FIG. 
3. Within block 142 there is rotatably mounted a shaft 
144 rotatably supported by thrust bearing 146, the shaft 
144 having fixed thereto at its right end, as seen in FIG. 
3, the enlarged table 104 previously referred to. The outer 
face of the table 104 is in abutting supporting engagement 
with circular face 102, for supporting the longitudinal 
thrust load of the pot when the axis of the pot is below 
the horizontal as in FIG. 5 and other positions interme 
diate between the positions of FIGS. 1 and 5. 
One or more burner means are provided for externally 

heating pot 90 within the furnace housing. With par 
ticular reference to FIG. 6, one such burner is indicated 
generally at 150, and is supplied with gas and air through 
conduits 151 and 152 from suitable sources not shown. 
The heated gases from the burner 150 are indicated gen 
erally at 153, impinging the side wall 92 of pot 90. De 
sirably, another similar burner is provided on the oppo 
site side of the furnace housing, being indicated gener 
ally at 154 (see FIG. 4). It will be noted that the burners 
150 and 54 are disposed substantially below the center 
line of the furnace housing and pot, for most efficient 
distribution of the heated gases therefrom to heat the pot 
and its contents during operation. 

Also seen in FIG. 6 is the engagement between the 
upper and lower sections of the furnace housing. Thus 
the lower section includes a pair of laterally spaced ver 
tical side walls extending upwardly from the floor formed 
by plate 32 and refractory lining 36, one of the side walls 
being indicated generally at 155 and including a steel 
plate 156 and refractory lining 157. Wall 155 terminates 
upwardly in a flat top 158, desirably generally coplanar 
with the axis of pot 90, and the bottom face 159 of upper 
section 60 rests thereon. Means are provided for retain 
ing the two sections of the furnace housing in assembled 
relationship during operation, and particularly during the 
tilting movement between FIGS. 1 and 5, such means de 
sirably permitting ready assembly and disassembly of the 
two furnace housing sections. A preferred form of such 
means includes a strong metal strap carried by each of 
the side walls of the lower section 30 of the furnace 
housing, the width of the straps being such as to project 
above the lower section. Such straps are indicated gen 
erally at 160 and 162. Each of the straps is fixed to its 
respective side wall by suitable means such as weld 164. 
It will be seen that the portions of the straps 160 and 162 
which project above the side walls of base section 30 con 
stitute in effect flanges for receiving therebetween the 
lowermost portions of the upper section 60 of the furnace 
housing, and providing lateral alignment between the two 
mating sections of the housing. Longitudinal alignment 
of the two sections is desirably provided by inturned ends 
of the two straps 60 and 162. Thus, strap 160 includes 
inturned end portions 165 and 166 at its rear and front 
ends respectively, while strap 162 includes inturned end 
portions 167 and 168 at its rear and front ends respec 
tively. It will thus be seen that the inturned end portions, 
and particularly end portions 165 and 167 at the rear 
end of the furnace housing, prevent the upper section 60 
from moving longitudinally relative to the lower section 
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30 of the furnace housing when the furnace is in the posi 
tion of FIG. 5. Although the position of the furnace as 
shown in FIG. 1 is intended to be its uppermost position, 
nevertheless, if the furnace is raised above that of FIG. 
1, the inturned end portions 166 and 168 at the front 
end of the housing will serve to prevent longitudinal move 
ment of the furnace housing upper section 60. 

Access means may be provided into the rear end of 
the combustion chamber of the furnace housing. In FIG. 
1 there is indicated generally at 170 a removable closure 
for an access opening at the rear or lower end of the 
furnace. This permits operating personnel to periodically 
remove iron oxide and similar material which may fall 
from the outside wall of the pot during operation. It is 
important that such material be removed promptly, to pre 
vent the possibility of an explosion if such iron com 
pounds come into contact with molten magnesium. 
Means may also be provided in accordance with the 

present invention for burning exhaust gas given off from 
the open end of the pot during operation. As seen in FIGS. 
4 and 5, a burner indicated generally at 176 and pro 
vided with gas and air through conduits 177 and 178, 
may provide a flame 179. This is particularly desirable, 
and may indeed be required, in areas where air pollution 
is a problem. 
A typical furnace in accordance with the present inven 

tion may include a pot having a diameter of approxi 
mately four feet and a length of approximately eight feet, 
permitting a melt of approximately 7,000 pounds of mag 
nesium scrap during each heat. It will be understood 
that each such heat may also include pieces of material 
having a substantially higher melting point than mag 
nesium. For example, as seen in FIG. 5, the melt indicated 
generally at 180 may include one or more pieces 182 
and 184 of steel or similar material. During the heating 
operation, as well as the subsequent pouring operation, 
the rotation of the pot is such that the effect of the in 
wardly extending blades 110 is to urge such pieces, as 
well as the melt generally, toward the bottom or rear 
end of the pot. Then, following the pour of molten mag 
nesium, the direction of rotation of the pot may be re 
versed, either by mechanical means in gear box 124 or 
by reversing the direction of rotation of motor 120 by 
electrical means, so that the pieces of Scrap steel such 
as 182, 184, as well as sludge and the like, will be moved 
toward the open end of the pot and expelled therefrom. 
The present furnace provides for externally heating the 

charge in the pot, thereby minimizing oxidation as is 
particularly important in melting magnesium. The pot 
wears evenly during use and thus lasts much longer than 
fixed pots usually used for melting magnesium. The split 
construction of the furnace housing, in conjunction with 
the pot support means above described, permits very 
rapid removal of the pot when repair or replacement is 
necessary. 
Although a particular embodiment of the invention 

has been illustratively described and shown hereinabove, 
nevertheless it will be understood that the invention is 
Subject to many modifications and changes from such 
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illustrative embodiment. All such modifications and 
changes not departing from the spirit of the invention are 
intended to be embraced within the scope of the appended 
claims. 

I claim: 
1. A metal treatment furnace including a hollow hous 

ing providing a longitudinal chamber open at its front 
end, a cylindrical pot rotatably mounted in the chamber 
and having a closed rear end and an open mouth ad 
jacent the chamber open end, means for heating the 
chamber, and means for tilting the housing and pot be 
tween an upper position with the pot axis substantially 
horizontal and a lower position with the axis of the pot 
inclined downwardly from its open mouth, 

characterized in that the housing includes a lower sec 
tion and an upper section supported thereon along 
a plane of juncture, and provided with means for 
preventing relative lateral and longitudinal movement 
between the sections, including members carried by 
one of said sections which project beyond the plane 
of juncture and which, during assembly of the sec 
tions, slidably interengage with the other section and 
after assembly, are in abuttable relation with said 
other section. 

2. The invention as defined in claim 1 including a 
table carried by the rear end of the housing lower sec 
tion and rotatable coaxially with the pot, the pot rear 
E. being in abuttable supported engagement with the 
table. 

3. The invention as defined in claim 2 including means 
for rotatably mounting the pot in the chamber compris 
ing said table and front and rear pairs of laterally spaced 
rollers carried by the housing lower section. 

4. The invention as defined in claim 1 wherein the pot 
axis is substantially coincident with the plane of juncture. 

5. The invention as defined in claim 1 wherein the 
projecting portions of said members constitute flanges 
defining the lateral and longitudinal extent of the other 
housing adjacent the plane of juncture. 

6. The invention as defined in claim 5 wherein said 
members are carried by the housing lower section and the 
flanges engage the lowermost portions of the housing 
upper section when the sections are in assembled relation. 
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