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This invention relates to an apparatus for separating 
metals and more particularly to an apparatus separating 
two different alloys from scrap metal. 
There is a large quantity of scrap metal which con 

sists of two or more different alloys. Generally this 
type of scrap has very little value unless the metals are 
Separated. For example, zinc or aluminum alloy die 
castings generally contain small elements of iron or steel 
such as bushings, pins, screws, bolts, jets, etc., which 
cannot be conveniently separated from the die cast alloy 
except through the use of expensive hand labor. These 
die cast alloys containing the small iron or steel parts have 
very little value for scrap purposes and processes have 
been devised in the past in an attempt to economically 
Separate the die cast alloys from the ferrous metals. 
The present invention is directed to an apparatus for 

separating two alloys from scrap metal in a continuous 
process. In general the apparatus comprises an inclined 
tube or retort which is mounted for rotation within a 
furnace. A spiral flight or auger blade is secured within 
the retort and extends outwardly beyond both ends of 
the tube. A hopper is associated with the upper end of 
the tube and is positioned around the projecting end of 
the Spiral flight. The scrap metal to be separated is in 
troduced into the hopper and is carried downwardly 
through the rotating tube by means of the spiral flight. 
The lower end of the spiral fight extends outwardly 35 

beyond the rotating tube and a screen or other member 
of open construction is secured to the lower end of the 
flight and rotates therewith. 
As the scrap metal moves downwardly through the 

rotating tube within the furnace, the lower melting point 40 
alloy is melted and flows downwardly within the tube 
while the higher melting point alloy will not be melted. 
As the molten alloy reaches the lower end of the tube 
it will flow downwardly through the screen into a con- m 
tainer for collection, while the unmelted higher melting 45 
point alloy particles will be conveyed through the screen 
by the spiral flight and are collected in a second con 
tainer. 

In addition to the separation of the molten low melt 
ing point alloy from the unmelted materials, an addi- 50 
tional provision is made for the separation of the fines 
or dust. To accomplish this separation, the molten 
metal flowing from the lower end of the tube passes 
through an opening in a generally flat plate before it is 
collected in the container. The fine particles or dust 55 
also pass through the screen on the end of the flight, but 
due to the centrifugal motion of the rotating tube, the 
fine particles are carried beyond the vertical centerline 
of the tube and therefore are deposited on the plate 
beneath the screen rather than passing through the open 
ing in the plate. Thus, in addition to the separation of 
the molten material and the unmelted particles, the fines 
and dust are collected on the plate. 
With the process of the invention, a clean metal sepa- 65 

ration results with little skimming required and the re 
maining pieces of the higher melting point alloy are rela 
tively free of oxides and scum. Due to the tumbling 
action provided by the spiral flight and the rotating 
tube, the softer metals and oxides are knocked off of the 70 
harder materials so that a mechanical separation is also 
provided by the apparatus. 
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With the use of the rotating tube within the furnace, 
a very close temperature control can be obtained and 
due to the improved temperature control, a very little 
quantity of metal oxides is formed in the furnace so that 
there is no appreciable loss of the metals due to oxide 
formation. 
The speed of rotation of the spiral flight also serves as 

a time control and the material can be kept in the melting 
zone for the desired period of time. 

Other objects and advantages will appear in the course 
of the following description. 
The drawings illustrate the best mode presently con 

templated of carrying out the invention. 
in the drawings: 
FGURE 1 is a vertical section taken through the ap 

paratus of the invention; 
FIG. 2 is an end view of the inlet portion of the ap 

paratus; and 
FIG. 3 is an end view of the discharge portion of the 

apparatuS. 
The drawings illustrate an apparatus for separating 

scrap metal into its alloy components and comprises a 
furnace which is mounted on supports 2 which rest on 
the foundation 3. An inclined tube 4 is mounted for 

5 rotation within aligned openings in the end walls of the 
furnace and the scrap metal pieces 5 are introduced 
into the upper end of the tube and pass downwardly 
therein to the lower end. 

Heat is applied to the scrap metal passing within the 
tube by a plurality of gas jets 6 which are located above 
the tube 4. Each of the gas jets 6 is connected to an 
inlet tube 7 which extends through the wall of the furnace 
and each tube 7 is connected to a manifold 8 which 
supplies gas to the jets. 
The tube 4 is rotatably supported on a series of rollers 

9 which are journaled on shafts 16 extending outwardly 
from the end walls of the furnace. The tube 4 rests on 
the respective pairs of rollers and is supported for rota 
tion thereon. 
A spiral flight it is welded to the inner surface of the 

tube 4 and projects outwardly beyond both ends of the 
tube. A hopper 2 is associated with the upper end of 
the tube 4 and is positioned around the projecting end 
of the spiral flight 11. The scrap material 5 is adapted 
to be introduced into the hopper either manually or by 
a suitable conveying mechanism. 
The hopper 2 is fixed and is supported on a series of 

legs 3 which are mounted on the foundation 3 and the 
spiral flight rotates therein to convey the scrap down 
wardly to the tube 4. The end edge of the hopper 12 
abuts the opposed edge of the tube 4, and a shaft 4 is 
welded centrally to the flight 11 and extends outwardly 
within the hopper and serves to support the portion of 
the spiral flight 11 disposed within the hopper. The 
outer end of the shaft 4 is journaled within a bearing 
15 formed in the end wall 16 of the hopper. 
To rotate the tube 4, a sprocket 7 is secured to the 

upper end of the tube adjacent the end of the furnace i. 
The sprocket 17 is connected by chain 18 to a drive 

0 sprocket 19 mounted on the output shaft 20 of a speed 
reducing unit 21. Power is supplied by a motor 22 and 
the output shaft 23 of the motor is connected to the 
speed reducing unit 21. With this construction, the rota 
tion of the motor drive shaft 23 serves to slowly rotate 
the tube 4 within the furnace. 
The lower end of the spiral flight 1 extends outwardly 

beyond the end of the tube 4 and a cylindrical screen 
24 is welded to the outer edge of the spiral flight. The 
Screen is also supported by a series of longitudinal rods 
25 which are secured within suitable openings in the 
flange 26 on tube 4. The outer ends of the rods 25 are 
connected together by a ring 26. 
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As the scrap metals 5 move downwardly within the 
rotating tube 4, the lower melting point alloy, such as 
a zinc or aluminum base alloy, is melted while the higher 
melting point alloy, such as steel or cast iron, will not 
be melted. As the molten metal 27 flows from the lower 
end of the tube 4, it passes through the openings in the 
screen 24 and is collected within a container 28. How 
ever, the unmelted pieces of the higher melting point alloy 
will be conveyed through the screen by the spiral fight 
11 and will be discharged from the end of the flight and 
collected in a second container 29. 
To prevent the molten alloy from solidifying or freez 

ing on the screen as the same flows therethrough, the 
furnace is provided with an extension 30 which extends 
outwardly and downwardly over the exposed end of the 
tube 4 and the adjacent portion of the screen 24. The ex 
tension or hood 30 functions to retain the heat in the 
covered area and thereby prevents the molten metal from 
freezing on the screen 24. . . . 
An additional separation of materials is provided by a 

plate 31 which is located beneath the screen 24. The 
plate 31 is provided with an opening 32 which is in ver 
tical alignment with the centerline of the spiral flight 1. 
The molten alloy 27 being discharged from the lower 
end of the tube 4 will flow downwardly through the open 
ing 32 into the container 28. However, the light dust 
and other particles which are small enough to pass 
through the screen 24 will be carried upwardly by the 
centrifugal action of the rotating screen to a point beyond 
the vertical centerline of the tube so that the dust and 
other small materials will pass through the screen and 
will be deposited on the plate 31. The plate is provided 
with a peripheral rim 33 and slopes downwardly to a 
collection corner 34 where the dust and other small 
particles can be collected into a suitable container. 

Exhaust hoods 35 and 36 are located over the project 
ing upper and lower ends of the flight 11 and serve to 
vent any gases or oxides produced by the melting action 
within the tube 4. 
The tumbling action provided by the rotating tube and 

the spiral flight tends to separate the low melting point 
materials from the higher melting point materials by 
a mechanical action as well as the melting action. Fur 
ther, the tumbling action results in both the molten metal 
and the unmelted scrap particles being in a clean state, 
being free of oxides and scum. - 
As the scrap is not directly heated but is contained 

within the rotating tube, a more accurate control of the 
temperature can be obtained and this will result in a mini 
mum oxide formation and loss of the metals in the form 
of the oxides. 
The process provides for the separation of three dis 

tinct phases, the molten low melting point alloy, the 
higher melting point pieces and the fines or dust. The 
separation of the three materials is accomplished in a 
continuous operation and this results in a substantial 
cost savings. 

Various modes of carrying out the invention are con 
templated as being within the scope of the following 
claims particularly pointing out and distinctly claiming 
the subject matter which is regarded as the invention. 
We claim: 
1. An apparatus for separating materials, comprising 

an inclined tube to convey a material composed of a 
higher melting point substance and a lower melting 
point substance with said material adapted to be intro 
duced into the higher end of the tube and discharged 
from the lower end thereof, means for rotating the 
tube about the axis thereof, means disposed within the 
tube for providing a tumbling action for the material 
passing therethrough, heating means for heating the ma 
terial disposed within the tube to heat the material to 
a temperature above the melting point of the lower mel 
ing point Substance to melt the same and below the melt 
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ing point of the higher melting point substance, and a 
foraminous member secured to and extending outwardly 
from the lower end of the tube with the molten lower 
melting point substance being discharged from the lower 
end of the tube and passing downwardly through said 
foraminous member to a collection reservoir and the 
unmelted higher melting point substance passing over 
said foraminous member and being collected in a second 
collection reservoir. 

2. An apparatus for separating materials, comprising 
an inclined tube disposed to convey a material composed 
of a higher melting point substance and a lower melting 
point substance with said material being introduced into 
the higher end of the tube and being discharged from 
the lower end thereof, means for rotating the tube about 
the axis thereof, means disposed within the tube for 
providing a tumbling action for the material passing 
through the tube, heating means for heating the material 
disposed within the tube to a temperature above the melt 
ing point of the lower melting point substance to melt 
the same and below the melting point of the higher 
melting point Substance, a screen extending outwardly 
from the lower end of the tube, first collection means 
disposed beneath the screen in vertical alignment with 
the centerline of the tube for collecting the molten lower 
melting point substance as the same flows from the lower 
end of the tube and passes through the screen, second col 
lection means disposed beneath the screen and located 
circumferentially in the direction of rotation of the tube 
from the vertical centerline thereof to collect the fine 
particles discharged from the tube and passing through 
the screen, and third collection means located at the end 
of the Screen for collecting the higher melting point sub 
stance which passes over the screen. 

3. An apparatus for separating alloys, comprising a fur 
nace, an inclined tube disposed in aligned openings in 
the Walls of the furnace and adapted to contain metal 
Scrap composed of a higher melting point alloy and a 
lower melting point alloy with said metal scrap being 
introduced into the higher end of the tube and being 
discharged from the lower end thereof, means for rotat 
ing the tube about the axis thereof, heating means dis 
posed within the furnace for heating the metal Scrap 
within the tube to a temperature above the melting point 
of the lower melting point alloy to melt the same and 
below the melting point of the higher melting point 
alloy, a spiral flight secured to the inner surface of the 
tube and rotatable therewith with the lower end of the 
spiral flight projecting outwardly of the lower end of 
the tube, a hopper associated with the end of the higher 
Spiral flight and disposed to deliver metal Scrap to said spi 
ral fight, and a generally cylindrical screen extending out 
Wardly from the lower end of the tube and secured to the 
portion of the spiral flight projecting beyond the lower 
end of the tube with the molten lower melting point alloy 
adapted to be discharged from the lower end of the tube 
and pass through the screen to a collection container 
and the unmelted higher melting point alloy scrap pass 
ing over the screen and being collected in a Separate co 
lection container. 

4. An apparatus for separating alloys, comprising a 
furnace, an inclined tube disposed in aligned openings in 
the walls of the furnace with the ends of the tube project 
ing beyond the walls of the furnace, said tube adapted 
to contain metal scrap composed of a higher melting 
point alloy and a lower melting point alloy with said 
metal Scrap being introduced into the higher end of the 
tube and being discharged from the lower end thereof, 
means for supporting the tube for rotation about the axis 
thereof, drive means operably connected to an end of the 
tube for rotating said tube, gas heating means disposed 
within the furnace above said tube for heating the metal 
Scrap within the tube to a temperature above the melting 
point of the lower melting point alloy to melt the same 
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and below the melting point of the higher melting point 
alloy, a spiral flight secured to the inner surface of the 
tube and rotatable therewith with the ends of the spiral 
flight projecting outwardly of the ends of the tube, a 
hopper associated with the end of the spiral flight project 
ing from the higher end of the tube and disposed to deliver 
metal scrap to said spiral flight, and a generally cylin 
drical screen extending outwardly from the lower end of 
the tube and secured to the portion of the spiral flight 
projecting beyond the lower end of the tube with the 
molten lower melting point alloy adapted to be discharged 
from the lower end of the tube and pass through the 
screen to a collection container and the unmelted higher 
melting point alloy scrap passing over the Screen and 
being collected in a separate collection container. 

5. An apparatus for separating alloys, comprising a 
furnace, an inclined tube disposed in aligned openings in 
the walls of the furnace and adapted to contain metal 
scrap composed of a higher melting point alloy and a 
lower melting point alloy with said metal Scrap being 
introduced into the higher end of the tube and being dis 
charged from the lower end thereof, means for rotating 
the tube about the axis thereof, heating means disposed 
within the furnace for heating the metal scrap within the 
tube to a temperature above the melting point of the 
lower melting point alloy to melt the same and below the 
melting point of the higher melting point alloy, a spiral 
flight secured to the inner Surface of the tube and rotatable 
therewith with the ends of the spiral flight projecting out 
wardly of the ends of the tube, a hopper disposed in axial 
alignment with the higher end of said tube and surround 
ing the end of the spiral flight projecting from said higher 
end of the tube, said hopper having an open top to receive 
the metal scrap and being fixed against rotation whereby 
said spiral flight rotates within the hopper to move the 
scrap downwardly into said tube, and a screen extending 
outwardly from the lower end of the tube and secured to 
the portion of the spiral flight projecting beyond the lower 
end of the tube with the molten lower melting point alloy 
adapted to be discharged from the lower end of the tube 
and pass through the screen to a collection container and 
the unmelted higher melting point alloy scrap passing 
over the screen and being collected in a separate collection 
container. 

6. An apparatus for separating alloys, comprising a 
furnace, an inclined tube disposed in aligned openings in 
the walls of the furnace with the ends of the tube project 
ing outwardly beyond the walls of the furnace, said tube 
adapted to contain metal scrap composed of a higher 
melting point alloy and a lower melting point alloy with 
said metal scrap being introduced into the higher end 
of the tube and being discharged from the lower end 
thereof, means for rotating the tube about the axis thereof, 
heating means disposed within the furnace for heating 
the metal scrap within the tube to a temperature above 
the melting point of the lower melting point alloy to melt 
the same and below the melting point of the higher melt 
ing point alloy, a spiral flight secured to the inner surface 
of the tube and rotatable therewith with the lower end of 
the spiral flight projecting outwardly of the lower end 
of the tube, a hopper associated with the higher end of 
the tube and disposed to deliver metal scrap to said spiral 
flight, a generally cylindrical screen extending outwardly 
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from the lower end of the tube and secured to the portion 
of the spiral flight projecting beyond the lower end of 
the tube with the molten lower melting point alloy adapted 
to be discharged from the lower end of the tube and pass 
through the screen to a collection container and the un 
melted higher melting point alloy scrap passing over the 
screen and being collected in a separate collection con 
tainer, and a hood disposed over the lower end of the 
tube and over the adjacent end of the cylindrical screen 
to insulate the same and prevent the molten alloy from 
freezing on said screen. 

7. An apparatus for separating alloys, comprising a 
furnace, an inclined tube disposed in aligned openings in 
the walls of the furnace and adapted to contain metal 
scrap composed of a higher melting point alloy and a 
lower melting point alloy with said metal scrap being 
introduced into the higher end of the tube and being dis 
charged from the lower end thereof, means for rotating 
the tube about the axis thereof, heating means disposed 
within the furnace for heating the metal scrap within the 
tube to a temperature above the melting point of the 
lower melting point alloy to melt the same and below the 
melting point of the higher melting point alloy, a spiral 
flight secured to the inner surface of the tube and rotat 
able therewith, a hopper associated with the higher end 
of the tube and disposed to deliver metal scrap to said 
spiral flight, a generally cylindrical member having a 
perforated side wall and secured to the lower end of said 
tube and projecting beyond the lower end of the tube, 
a first container located beneath the lower end of the tube 
in substantially vertical alignment with the vertical center 
line of the tube and disposed to collect the molten lower 
melting point alloy as the same is discharged from the 
lower end of the tube and passes through said member, a 
second container located beneath said member and dis 
posed circumferentially in the direction of rotation of 
the tube from the vertical centerline of the tube, said 
second container adapted to collect the fine particles dis 
charged from the lower end of the tube and passing 
through said member, and means located at the lower end 
of the cylindrical member for receiving the higher melting 
point alloy scrap passing over said member. 

8. The structure of claim 7, in which said second con 
tainer is located directly beneath said member and is 
provided with an opening disposed in Substantially vertical 
alignment with the vertical centerline of the tube and 
said first container is located below said second container 
and in vertical alignment with said opening. 

References (Cited by the Examiner 
UNITED STATES PATENTS 

1,270,307 6/18 Leyes ---------------- 266-34 
1,656,924 1/28 Smith ---------------- 266-34 
1,773,202 8/30 Rosenfield ------------- 263-34 
2,243,192 5/41 Clark --------------- 110-5 X 

FOREIGN PATENTS 

505,901 8/30 Germany. 

MORRIS O. WOLK, Primary Examiner. 
RAY K. WINDHAM, DELBERT E. GANTZ, 

Examiners. 


