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(57)  For separating off non-ferrous metals from a
stream of particles or separating non-ferrous metal par-
ticles from one another on the basis of composition,
size, shape or density, by means of eddy currents, use
is made of an installation having a rotor which is rotata-
ble about an essentially vertical axis and has a number
of magnets distributed over 360°, the north and south
poles of said magnets alternating at the circumference,
the jacket surface of which rotor, or a guard plate cover-
ing said jacket surface, having the shape of an option-
ally truncated cone. There are means for rotating the
rotor and feed means for feeding the stream of particles
to the jacket surface of the rotor or said guard plate.

Eddy current separator
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Said last-mentioned feed means are so constructed that
the particles to be separated impinge on the cone sur-
face along an essentially closed circular strip. During
rotation of the rotor a magnetic field is generated which
is sufficiently powerful tangentially to repulse the con-
ductive particles, or some of the particles which are to
be separated on the basis of composition, size, shape
or density, from the rotor surface or guard plate surface,
such that a radial separation between the particles is
achieved. An exceptionally good separation efficiency is
achieved by this means.
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Description

The invention relates to an installation for separat-
ing off non-ferrous metals from a stream of particles, or
separating non-ferrous metal particles from one another
on the basis of composition, size, shape or density, by
means of eddy currents, comprising:

a rotor, rotatable about an essentially vertical axis,
having a number of magnets distributed over 360°,
the north and south poles of which magnets alter-
nate at the circumference, the jacket surface of
which rotor, or a guard plate covering said jacket
surface, having the shape of an optionally truncated
cone,

means for rotating the rotor and

feed means for directing the stream of particles
towards the jacket surface of the rotor or said guard
plate.

An installation of this type is disclosed in US-A 4
313 543 and JP-A 57-139 740.

The physical principle of separating off non-ferrous
metals from a material stream by a dry method by
means of eddy currents has already been known for
over a century. Electric currents are induced in the met-
als by an alternating magnetic field, which electric cur-
rents, in their turn, generate a magnetic field which is
opposed to the original magnetic field. The non-ferrous
metals are repelled, whilst although any ferrous metals
present are also subjected to a repellent force, the nor-
mal magnetic force of attraction is much greater. It is
essential that the non-ferrous metal particles to be sep-
arated off are exposed to a magnetic field of continually
changing magnitude. The forces exerted on the parti-
cles are the greater, the more powerful the magnetic
field and the change in the magnetic field. Of course,
the forces generated will have to be such that the non-
ferrous particles are repulsed from the material stream
with as little effect as possible on the other particles.
The repulsion of the non-ferrous particles is determined
by the ratio of the electrical conductivities and the den-
sities of said particles, as well as by the strength of the
magnetic field. Assuming particles of the same size, the
greater the conductivity the greater is the eddy current
and the greater the force of repulsion. Furthermore, the
greater the relative density of the non-ferrous particles,
the greater the force of repulsion has to be. In the case
of aluminium this ratio is very advantageous, with the
result that aluminium particles can readily be separated
off. The opposite is found to be the case with lead and
stainless steel. The latter are more difficult to separate
off by the eddy current technique. The size and the
shape of the particles also have an influence on
whether or not it is easy to separate off the non-ferrous
particles. A flat particle is easier to separate off than a
spherical particle. A relatively large particle is easier to
separate off than a small particle.

With the installation according to US-A 4 313 543,
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the stream of particles is fed in four separate streams at
the top of the cone, the conductive particles sliding
downward along a path over the cone surface, which
path deviates from the path along which the non-con-
ductive particles slide over the cone surface. A separa-
tion in the circumferential direction takes place in four
segments.

In the case of the installation according to JP-A 53-
139 740, the stream of particles is fed to the outside of
a funnel-shaped rotor at a specific point, the conductive
particles slide along a path over the cone surface to a
first central discharge, whilst the non-conductive parti-
cles are carried along a different path over the cone sur-
face to a second central discharge which is separated
from the first central discharge by a partition. In this
case also separation takes place in the circumferential
direction.

The separating efficiency of these known separa-
tors leaves something to be desired. It is for this reason
that they are not available commercially.

The aim of the invention is to overcome this draw-
back and to provide an installation of the type men-
tioned in the preamble which gives an appreciably
improved separation result.

According to the invention, the installation men-
tioned in the preamble is, to this end, characterised in
that the said feed means are constructed such that the
particles to be separated impinge on the cone surface
along an essentially closed circular strip, and in that the
magnetic field generated during rotation of the rotor is
sufficiently powerful to repulse the conductive particles,
or some of the particles to be separated on the basis of
composition, size, shape or density, tangentially away
from the rotor surface or guard plate surface, the vari-
ous features being such that a radial separation
between the particles is achieved.

It is pointed out that EP-A 0 083 445 discloses an
installation for sorting non-ferrous metal particles on the
basis of conductivity, use being made of a cylindrical
rotor which has a conical surface at the top for feeding
the particulate material over the circumference of the
rotor. The more conductive particles of the material
stream falling over the rotor are carried further outwards
than the less conductive particles. Because the actual
separation takes place during the free fall of the material
stream the separation efficiency is relatively poor with
this installation as well.

In a first embodiment, the jacket surface of the rotor
is funnel-shaped, the various features being such that
when the rotor is rotating the conductive particles are
moved essentially tangentially outwards and the non-
conductive particles slide towards a central discharge
tube. The cone angle of the funnel must be at most a
value at which the non-conductive particles slide into
the central discharge tube and at least a value at which
conductive particles are able to escape outwards.

Metered feeding of a thin annular layer of particu-
late material with very little or negligible vertical move-
ment to the rotor can take place if the feed means
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consist of a disc which can be made to vibrate in the
axial and circumferential directions by means of a vibra-
tory motor.

In a second embodiment, the rotor will widen from
top to bottom, the cone angle being between 20 and
150° and preferably about 90°, in which context the
lower limit of the cone angle must still lead to an ade-
quate effect on the conductive particles and the upper
limit is determined by the fact of whether the distance
which the two types of particles travel in the radial direc-
tion can be differentiated. Furthermore, means are
present for feeding the particles with a negligible vertical
movement component to a jacket surface of the rotor or
a guard plate.

In connection with the optimum effect of the mag-
netic field, the height of the rotor will be at most 1/5
times the smallest diameter of the rotor. The height of
the rotor is, for example, about 5 cm and the average
diameter about 30 cm.

The feed means can consist of an annular vibratory
disc having drive means to bring the disc into vibration
both in the circumferential direction and in the axial
direction, such that material fed to the outside of the
vibratory disc falls off said disc in a metered manner at
the inside of the vibratory disc.

Another embodiment of the feed means consists of
a vibratory disc which is arranged above the truncated
cone-shaped rotor and which has drive means for
vibrating the disc both in the circumferential direction
and in the axial direction, such that particles fed cen-
trally onto the disc are slowly carried towards the out-
side and fall from the circumferential edge.

The use of permanent magnets in the rotor leads to
a very strong alternating magnetic field and is therefore
highly preferable.

The invention will now be explained in more detail
with reference to the figures.

Figure 1 shows a first embodiment in cross-section.

Figure 2 shows a top view of the embodiment
according to Figure 1.

Figure 3 shows, highly diagrammatically, a view of a
second embodiment.

Figure 4 shows, highly diagrammatically, a third
embodiment which is a variant of the embodiment
according to Figure 3.

The separating installation shown in Figures 1 and
2 comprises a funnel-shaped rotor 1 which is accommo-
dated in a stationary funnel-shaped box 2, which is con-
nected to a stationary vertical tube 3. Bearings 4 are
mounted between the rotor 1 and the tube 3. The rotor
1 can be brought into rotation by a motor, which is not
shown.

A conical material divider 5 is located above the
funnel-shaped box 2, which material divider 5 can be
brought into vibration in the circumferential direction
and in the axial direction by means of a vibratory motor,
which is not shown, as a result of which particulate
material poured onto the divider 5 is carried towards the
circumferential edge of the divider 5 and impinges on
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the funnel-shaped box 2 as an annular stream. The gap
between the box 2 and the divider is very small at this
point, so that the vertical movement component of the
particles is negligible.

A number of permanent magnets 6 are arranged
inside the rotor 1 in such a way that the north and south
poles alternate at the circumference of the rotor. By
allowing the rotor to rotate, an alternating magnetic field
is generated, the frequency of which depends on the
rotary speed and the number of magnets. The alternat-
ing magnetic field in the metal particles generates
induction currents which are associated with a magnetic
field which is always opposed to the alternating mag-
netic field of the permanent magnet. The conductive
non-ferrous particles are repulsed in the tangential
direction and move, as is indicated by arrows in Figure
2, over the funnel-shaped top surface of the box 2
towards the outside and fall over the edge of box 2 into
a collection tray 8. The non-conductive particles 9,
which, for example, consist of plastic, slide over the top
surface of the box 2 towards the central discharge chan-
nel 10. Excellent separation is achieved as a conse-
quence of the negligible speed at which particulate
material impinges on the top surface of the box 2 and as
a consequence of the funnel shape of the rotor 1 and
the box 2.

In the embodiments according to Figures 3 and 4,
the rotor 11, or a stationary guard plate which is not
shown individually, has the shape of a truncated cone
which widens from the rotor downwards and has a cone
angle of between 20 and 150°, preferably about 90°.
The particulate material to be separated is supplied hor-
izontally, by means which will be described in more
detail, close to the jacket surface of the rotor, so that the
vertical movement component on reaching the rotor is
virtually zero. With these embodiments also, the rotor
11 can be brought into rotation by a motor and the rotor
has a number of permanent magnets, the north and
south poles of which alternate at the circumference.

In the embodiment according to Figure 3, a disc-
shaped material divider 15, onto which material is fed, is
located above the rotor 11. The divider can be sub-
jected by means of a vibratory motor to a vibratory
movement such that the material moves from the inside
to the outside and impinges in the form of an annular
stream from the divider 15 on the conical jacket of the
rotor or the conical guard plate. The non-conductive
particles slide over the rotor jacket or the guard plate
into a tray 20 and the conductive particles (non-ferrous
metals) come under the influence of the magnetic field,
a magnetic field which is opposed to the alternating
magnetic field of the permanent magnets being gener-
ated in the particles by induction. The conductive parti-
cles are thus repulsed and end up in the tray 18.

The difference between the embodiment according
to Figure 4 and that according to Figure 3 is that,
instead of the circular disc 15, a slightly inclined ring
15a is used, onto which the particulate material to be
separated is fed. By bringing the ring 15a into vibration,
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an annular material stream from the inner circumferen-
tial edge of the ring will impinge on the rotor 11 or a con-
ical guard plate. The result is the same as that
according to Figure 3; the conductive non-ferrous parti-
cles are repulsed and end up in the tray 18 and the non-
conductive (plastic) particles slide evenly into the tray
20. Of course, the embodiments described can also be
used to separate conductive particles from one another
on the basis of differences in composition (for example
aluminium and copper), size and shape and density.
The repulsion of one type of particle is greater than that
of the other type of particle.

It is of essential importance for the invention that
the particles to be separated impinge on the cone sur-
face in an essentially closed circular stream, certain
particles being tangentially repulsed and other particles
not being tangentially repulsed when the rotor rotates,
such that a radial separation between the particles is
achieved.

Claims

1. Installation for separating off non-ferrous metals
from a stream of particles, or separating non- fer-
rous metal particles from one another on the basis
of composition, size, shape or density, by means of
eddy currents, comprising:

a rotor (1, 11), rotatable about an essentially
vertical axis, having a number of magnets dis-
tributed over 360°, the north and south poles of
which magnets alternate at the circumference,
the jacket surface of which rotor, or a guard
plate covering said jacket surface, having the
shape of an optionally truncated cone,
means for rotating the rotor and
feed means for directing the stream of particles
towards the jacket surface of the rotor or said
guard plate

characterised in that the said feed
means are constructed such that the particles
to be separated impinge on the cone surface
along an essentially closed circular strip, and in
that the magnetic field generated during rota-
tion of the rotor is sufficiently powerful to
repulse the conductive particles, or some of the
particles to be separated on the basis of com-
position, size, shape or density, tangentially
away from the rotor surface or guard plate sur-
face, the various features being such that a
radial separation between the particles is
achieved.

2. |Installation according to Claim 1, characterised in
that the jacket surface of the rotor (1) is funnel-
shaped, the various features being such that when
the rotor is rotating the conductive particles are car-
ried essentially tangentially outwards and the non-
conductive particles slide towards a central dis-
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charge tube.

Installation according to Claim 2, characterised in
that the rotor is accommodated in a stationary fun-
nel-shaped box.

Installation according to Claim 2 or 3, characterised
in that the feed means consist of a disc (5) which
can be made to vibrate in the axial and circumferen-
tial directions by means of a vibratory motor.

Installation according to Claim 1, characterised in
that the rotor (11) widens from top to bottom and
the cone angle is between 30 and 150° and prefer-
ably about 90° and in that means are present for
feeding the particles with a negligible vertical move-
ment component to the jacket surface of the rotor or
a guard plate.

Installation according to Claim 5, characterised in
that the height of the rotor is at most 1/5 times the
smallest diameter.

Installation according to Claim 5 or 6, characterised
in that the feed means consist of an annular vibra-
tory disc (15a) having drive means to bring the disc
into vibration both in the circumferential direction
and in the axial direction, such that material fed to
the outside of the vibratory disc falls off said disc in
a metered manner at the inside of the vibratory
disc.

Installation according to Claim 5 or 6, characterised
in that the feed means consist of a circular vibratory
disc (15) arranged above the truncated cone-
shaped rotor (11) and in that drive means are
present to vibrate the disc both in the circumferen-
tial direction and in the axial direction, such that
particles fed centrally onto the disc are slowly car-
ried towards the outside and fall from the circumfer-
ential edge.

Installation according to one of the preceding
claims, characterised in that the rotor is provided
with permanent magnets.
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