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This invention relates to apparatus for electro-
static separation. : :

. In accordance with the invention apparatus is

‘provided for the classification of particles com-

5 prising an electrostatic separator, preferably of

the rotary drum type, and mechanical means for

delivering to the electrostatic separator, material .

the particles of which have substantially the same
projection path. . '

Apparatus in accordance with the invention is
lustrated in the accompanying drawing In
which ‘ :

Fig. 1 is a diagrammatic side elevation of the
complete apparatus comprising means for the me-
15 chanical separation of the material into frac-

tions according to the projection paths of the

particles and electrostatic means for the treat-
ment of the mechanically classified material,

Figs. 2, 3 and 4 are front elevation, plan and

20 side elevation respectively of means for vibrating
the drum i3 of Fig. 1.
Referring to Figure 1 the mixture to be sepa-
rated is charged into the hopper | with slide 2
and flap 3 with regulating weight 4 to provide an
25 even flow of the material to the drum 5 The

material falls from drum § on to the inclined plate

6, which is so arranged that the material slides

therefrom on to the drum 7T at a speed equal to

the surface speed of drum 1. By rebounding on
30 plate 6 the particles are shaken up and loosened

from adhering dust particles, which may be sucked

off by a gas stream if necessary. Beneath drum

T two adjusting tongles are arranged, § and 8.

In this way only such particles reach the revolv-
33 ing electrode drum 13 as fall in the same projec-
tion parabola. Coarser particles, which may be
present, fall from drum 7 into ‘receptacle {2
whence they are removed by a screw conveyor or
the like. The particles which are too light pass
by a slide into the discharge pipe {§. The metal
drum 13 is grounded. Approximately opposite to
the throwing-off point of drum 13 the glow-dis-
charge plate 14 is supported from the insulator
29. The plate (4 is adjusted so that its glowing
edge is directed towards the axis of the drum (3,
A glow-discharge wire could be used instead of
plate {4, but it is less appropriate for practical
service as its mechanical strength is inferior.
Should the apparatus be operated without electric
current the material would fall fram the revolv-
ing drum }8 into box 18. By the effect of the prop-
erly regulated Impulse energization of uniform
polarity the particles on the drum are caused to
adhere to the drum by the glow-discharge current.
The material is not attracted at all by the glow-
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. discharge plate {4, Each non-conducting particie
acts as a condenser in such a manner that the
surface directed toward the glow-discharge plate
assumes a like charge, whereas the surface to-
ward the drum takes the opposite polarity. Par-
ticles which are good conductors give their elec-
tric charge to drum 13 immediately, so that they
fall down, as soon as the respective particles get
out of the range of the glow-discharge fleld, fol-
lowing the revolving of the drum into the box 18.
The particles which are non-conductors, however,
adhere to drum 13 for a longer time on account
of their condenser charge and according to their
electrical conductivity and their dielectric con-
stant, fall into the box 19 or the waste pipe 20.
Adjustable tongues 16 and 1T serve to separate
the falling particles. A brush 15 serves for keep-
Ing clean the drum {3, since it is important that
the surface of this drum constitutes a good con-
ductor.

In order to obtain a good distribution on drum
13 of the material to be separated and also to ob-
tain a better contact between the drum and the
particles, the drum (3 is submitted to axial vibra-
tions. Figs. 2, 3 and 4 show one means for pro-
ducing these vibrations, in front elevation, plan
and side elevation respectively. The bearings 28
of the drum (3, which is driven by a rope puliey
27 for example, are mounted to the fixed frame 22
by means of ribbéon springs 21. On the bracket
23 is mounted an alternating current magnet 24
with a coil 25, producing axial pushing move-
ments of the drum (3 in accordance with the
frequency of the alternating current. Of course
the pushing movements can also be obtained by
mechanical means, for instance by a mechanical
vibration device.

It is of particular importance that the charge
on the dielectric particles does not become too
great, since in that event discharging in the in-
terior of the dielectric body would take place.
It is the same as giving a condenser too heavy a
charge, which results in the condenser losing its
charge at excessive high voltage by short-circuit.
When' treating- materials which are sensitive in
this respect it is advantageous, therefore, to con-
nect a high ohmic resistance into the line from
the source of the impulse energization to the
glow-discharge plate.

The impulse ‘energization can be produced in
the known manner by means of a mechanical
rectifier by charging s condenser and discharg-
ing across a spark gap and connecting a high
ohmic resistance in parallel as shown, for in-
stance, in the patent to G. W. Pickard, No. 796,011,
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August 1, 1905. In the present case the intro-
duction of a high ohmic resistance in the con-
necting line to the glow-discharge plate consti-
tutes a new element. There i3 also used a high
ohmic resistance with the already known devices
which employ a glow-discharge wire covered by
a glass tube. However, a glow-discharge wire
sheathed by a glass tube gives the disadvantage,
compared to the glow-discharge plate, that in-
stead of a repelling effect even attraction is pro-
duced on account of the larger surface. It has
been found that many ores and the like cannot
at all be separated by such an attraction and
that the separation can only be rendered possible
by the present invention. .

The means for producing the impulse energi-
sation described above is illustrated diagram-
matically in Fig. 1. As {llustrated, the electrode
14 is connected through the conductor 37 in which
the high ohmic resistance 38 is located, to the
meanas for generating the high impulse energiza-
tion. Sald means consists of the customary high

tension alternating current transformer having .

the primary coil 38 and the secondary coil 34.
One pole of the secondary coil 34 is grounded at
38 through the conductor 38, while the other pole
of coil 34 is connected through the spark gap 32
to the conductor 31. Conductors 31 and 38 are
connected through the condenser 33. The high
ohmic resistance 3{ 1s connected between the con-
ductors 37 and 38 in parallel to the condenser 33
by the conductor 33. The resistance 31 serves
to limit the loading of the condenser 33. The
resistance 30 serves to give a uniform and limited
electrical discharge from the electrode 14 upon
the material under treatment with the resuit that
every part of the material receives an accurately
measured electrical charge and discharging of
the type above referred to of the lndlvidual par-
ticles does not occur.

We claim:

1. Apparatus for the classification of particles
comprising an electrostatic separator and me-
chanical means for delivering to said electrostatic
separator from & supply of a mixture of particles
having different projection paths only such par-
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ticles as have substantially the same projection
path comprizsing a revolving uncharged roll,
means for delivering the mixture of particles onto
said rol], means for dividing the particles falling
from said roll into a plurality of groups corre-
sponding to their projection paths, and means for
delivering one of sald groups to an electrostatic
separator of the rotary drum type.

2. Apparatus as defined inclaim 1in which the

.mechanical means comprises an inclined. plate

positioned to deliver particles anto the upper sur-
face of the uncharged roll and means for dropping
the mixture of particles through a substantial
space onto said inclined plate.

3. Apparatus as defined in claim 1 in which
the mechanical means comprises a hopper, an ad-
Justable feed permitting a uniform regulated flow
of particles from sald hopper, an inclined plate

located at a substantial distance below sald hop-

per, sald plate positioned to permit the material
to slide onto the upper side of said uncharged roll.

4, Apparatus as deflned in claim 1 in which
sald mechanical means comprises & feeding de-
vice, an inclined plate positioned a substantial
distance below the discharge of said feeding de-
vice, said inclined plate positioned to deliver the
particles falling thereon from said feeding device

. onto the upper side of said uncharged roll and
- being so inclined as to deliver the particles onto

the roll at a velocity substantially equal to the
surface velocity of the roll.

5. Apparatus for the electrostatic separation of
particles comprising a feeding device, an inclined
plate positioned a substantial distance below the
discharge of said feeding device, an uncharged
roll positioned with its upper side immediately
below the discharge end of sald inclined plate,
means for collecting the particles falling from
said roll in a plurality of fractions corresponding
to their projection paths, an electrostatic sepa-
rator of the rotary drum type, and means for
delivering one of said fractions of particles to
said electrostatic separator.
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