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This invention relates to improvements in 
machines for separating materials accord 
ing to the amount of light reflected thereby, 
and is more particularly adapted for select 
ing bright objects from a heterogeneous 
mass of mainly duller objects, and is spe 
cially adaptable for the mechanical separa 
tion of certain ores from others or from the 
gangue, such as copper from silver, gold 
from quartz, lead from the gangue, and zinc 
or any other material from its gangue or 
associated minerals. 

Heretofore hand picking was the only 
available method for separating ores which 
were of substantially the same specific grav 
ity and therefore could not be separated by 
the gravitational methods or which did not 
respond to the other well-known methods, 
such as acid or electrolytic treatment. The 
hand picking method is naturally somewhat 
uncertain, and becomes very expensive where 
low grades of ore are handled or where it 
is only desired to remove a very Small pro 
portion of foreign material from a common 
ore, as for example, the separation of arse 
nites from certain copper ores. A very 
small percentage of arsenic will greatly re 
duce the conductivity of copper, and it is 
found that the difference in the reflecting 
value of the copper associated with the 
arsenites is sufficient to enable the separa 
tion by means of this invention. 
The main objects of this invention are to 

provide an improved and economical ma 
chine for separating certain minerals from 
other minerals by means of mechanism sen 
sitive to light reflected by the materials; to provide improved means for intensifying 
the light reflecting qualities of the different 
materials so that the selection is more easily 
accomplished; to provide an improved ma 
chine of this kind which will operate con 
tinuously and in which a very small quan 
tity of certain materials may be economi 
cally selected from a comparatively large 
aggregate mass and to provide advantageous 
improvements in the selecting device and 
also the arrangement and construction of 
such a machine. 
An illustrative embodiment of this inven 

tion is shown in the accompanying draw 
ings, in which: 

ig. 1 is a diagrammatic sectional view 
of the separating machine, 

Fig. 2 is a cross sectional view of the 
selecting device. 

Fig. 8 is a fragmental plan view of a 
portion of the conveyor, showing a plural 
ity of trap doors. 
In carrying out this invention, the ore is 

first reduced to roughage or a loose mass, 
and is then fed in a thin layer along a path which is in the range of a light-sensitive 
Selector, such as a selenium cell, adapted to 
react to the light reflected from the bright 
particles in the stream, and through elec 
trical devices operate a trap door in the 
conveyor line to dump the portion contain 
ing the bright particle out of the stream. 
The effectiveness of the device may be 

increased by a pre-treatment of the ore by pyro-metallurgical or hydro-metallurgical 
plocesses to intensify or change the color 
and brightness of the various substances. This may be accomplished by treating the 
ore in the bin, or, preferably, by treating 
the ore while it is traveling along the con 
yeyor. It is also found that, by pretreat 
ing in a suitable manner, different mate 
rials may be removed from the same ores. 
The selected portions may be dumped by a 
trap door into a hopper and run through 
the separator repeatedly until a desired degree of separation has been accomplished. 

After the trapdoor is dropped, it is at 
once returned to the normal closed position, 
so that the stream may continue to move by, 
the trap door remaining closed until a 
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bright object is again carried into the range 
of the selecting device. 

Referring to the drawings, concentrates, 
or ore roughage, are fed from the chute 1 
into the distributory box 2, which spreads 
the ore out in a thin stream on the conveyor 
belt 3. If it is desired to treat the ores, the 
conveyor belt travels through an appropri 
ate device, as for example, a heating oven 4. 
The stream of material is fed into the 

upper end of the inclined chute or trough 
5, which is slidably mounted on suitable 
supports 6, and reciprocated or shaken by 
means of the eccentric connection to a 
continuously rotating shaft 8. This causes 
the stream to move steadily down to the 
lower end of the trough 5 with a certain 
amount of agitation. 
In this manner, the thin stream of ore is 

moved over the trap door 9, which is posi 
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tioned in the range of the selector 10. The 
door 9, of which a plurality. may be used 
as shown in Fig. 3, is pivotally mounted in 
the bottom of the trough 5, to swing down 
wardly, Normally the door is held in the raised position in alignment with the bot 
tom of the trough 5, by means of the spring 
11. A depending lever 12 is rigidly secured 
to the door hinge 13, and is engaged by the 
pawl 14, which is pivotally mounted in the 
solenoid plunger 15 to yield in one direction 
The plunger 15 is attracted by the solenoid 
16, when energized, and is returned to the 
position shown in Fig. 1 by means of the 
spring 17. After the door is swung down a 
short distance, the pawl 14 becomes disen 
gaged from the end of the lever 12 to allow 
the door to be returned into normal position 
by the spring 11, and, on the return move 
ment of the solenoid, the pawl 14 yields to 
pass the end of the lever 12. 
The detector comprises a selenium cell 18, 

which is mounted in the upper end of a 
short tube 19, which is in angular relation 
with a larger tube 20, in which is mounted 
a lamp 21 associated with a reflector 22. 
The arrangement is such that the rays of 
light from the larger tube 20 strike the sur 
face of the stream of material 23, and are 
reflected back into the tube 19 to strike the 
cell 18. The effectiveness of the detector may be materially increased by providing 
a suitable lens 24 in the lower end of the 
tube 19 to collect the rays of light and focus 
the same on the small portion of the cell 
18. The cell 18 is connected in circuit with 
the variable resistance 25 to the relay coil 
26 and the battery 27. The effect of the 
light on the cell 18 is to decrease the electri 
cal resistance therethrough, and the resist 
ance 25 is so adjusted that the heavier cur 
rents which are permitted to flow under the 
reaction of the cell from the light reflected 
from the brighter objects is sufficient to 
cause the solenoid 26 to attract the arma 
ture 28. The armature 28 is normally held 
away from the solenoid 26 by means of the adjustably tensioned spring 29, against a 
suitable stop 30. The armature 28 is con 
nected to one terminal of the solenoid 16, 
and the opposite terminal of the solenoid 16 
is connected through the battery 31 to the 
terminal 32, which is contacted by the arma 
ture 28, when attracted by the relay 26. 

It is now manifest that, when a sufficiently 
bright particle moves over the door and into 
the range of the selecting device 10, the 
Solenoid 26 is energized to close the ener 
gizing circuit of the solenoid 16. This 
causes the Solenoid 16 to retract the plunger 
15, to drop the door 9 and dump the sec 
tion of material into the suitably positioned 
receiving hopper 31. As soon as the door 
drops down, the amount of light reflected 
into the cell tube 19 is decreased below the 
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effective value and the circuits are de-ener 
gized. However, the pawl 14 releases the 
door before the end of the movement of the 
plunger 15, and allows the door to return 
at once, as soon as the selected material has 
fallen into the hopper 31. Either a small 
trough with a single door may be used, or, 
to handle large quantities of ore, a plural 
ity of doors may be installed across the width of the conveyor, or the traps may be 
distributed in banks along the length of the 
conveying device. 
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A ray of light from the surface of such 
material as native silver will change the 
electrical resistance of the selenium cell to 
operate the dumping device and divert the 
silver containing portion from the main 
stream of copper concentrates. In such ores 
the action may be made more positive by: 
preheating the ore to a dull red heat. This 
coats the copper with cuprous oxide, which 
is dark brown, and cupric oxide, which is 
black. Substantially all of the silver may 
be removed, and, bypretreating the removed 
material, a substantially clean silver con 
centrate may be obtained. By means of this 
apparatus the detrimental barite may be 
removed from the iron ore; also different 
forms of a single substance may be sepa 
rated, such as the crystalline form of graph 
ite and the amorphous graphite. When nec 
essary, the selector may be operated on ex 
tremely fine material by using the lens, or 
the lens may be used to enlarge the area of 
the spot which is in effective range. 
Although but one illustrative embodiment 

of this invention has been shown and de 
scribed, it will be seen that numerous details 
of the device shown may be altered or 
omitted without departing from the spirit 
of the invention, as defined in the following 
claims. 
I claim: 
1. A process for separating minerals from 

ore which consists in causing the ore to 
move in a stream across a beam of light 
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and dividing out of said stream fractional 
masses of the ore according to variation of 
light reflecting values between said divided 
masses and the remainder of the ore stream. 

2. A process for separating minerals from 
ore which consists in causing the ore to move 
in a stream across a beam of light and divid 
ing out of said stream fractional masses of 
the ore according to variation of light reflect 
ing values between said divided masses and 
the remainder of the ore stream and re 
peating the same process on the selected 
masses until a desired degree of separation 
has resulted. . 

3. An ore treatment process for separating 
certain minerals from masses of the ore, 
which consists in heating the ore for the 
purpose of oxidizing and thereby changing 
the light reflecting values of certain metallic 
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ingredients thereof, then causing the ore to 
move in a stream across a beam of light and 
dividing masses of the ore out of said stream 
according to light reflecting values. 

4. An ore treatment process for separating 
certain minerals from masses of the ore, 
which consists in heating the ore for the 
purpose of oxidizing and thereby changing 
the light reflecting values of certain metallic 
ingredients thereof, then causing the ore 
to move in a stream across a beam of light 
and dividing masses of the ore out of said 
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stream according to light reflecting values, 
and repeating the same process on the masses 
divided out until a desired degree of sepa 
ration, has resulted. 

5. An ore treatment process for separating 
minerals from masses of the ore, which con 
sists in first treating the ore for changing 
the normal light reflecting values of certain 
metallic ingredients thereof, then causing the 
ore to move in a stream across a beam of 

3. 

light and dividing masses of the ore out of 
the said stream according to light reflecting 
values. 

6. An apparatus for separating one min 
eral from the ore of another which consists 
of ore conveying means including a recip 
rocating chute, means for reciprocating the 
chute, said chute being provided with a trap 
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door, a trip for opening said door, said trip 
being stationed in position, to engage. and 
open said door when the chute is recipro 
cated relatively of said trip, electromagnetic 
means for rendering said trip operative or 
inoperative, and electrical control means for 
said electromagnetic means arranged to be 
subject to operation by the varying intensity 
of light reflected from the ore in said chute 
over the trap door thereof. Signed at Houghton, Michigan, this 18th 
day of October, 1926. 

ANDREW T. SWEET. 
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