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(54) Title: A SORTING APPARATUS
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Figure 1

(57) Abstract: This invention relates to a sorting apparatus (10).
More specifically, the invention relates to a high throughput
sorting apparatus (10), particularly suited for diamond sorting.
The sorting apparatus (10) includes a dispenser (12) for dispens-
ing a material, a diftuser (14), at least one sensor ( 16) and at
least one deflector (18). The diffuser (14) in use comprises a re-
ceiving region ( 14A) for receiving material from the dispenser
(12), a downwardly sloping surface (1413) radiating from and
about the receiving region (14A) for diffusing material as it
travels along the diffuser (14) and a continuous rim (14C) over
which the material is discharged from the diffuser (14). In use,
where the sensor (16) senses that a property of the material dis-
charged from the diffuser (14) matches a predefined property,
the deflector (18) is triggered to deflect the material into a col-
lection bin.
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A SORTING APPARATUS

BACKGROUND OF THE INVENTION

THIS invention relates to a sorting apparatus. Mare specifically, the
invention relates to a high throughput sorting apparatus, particularly suited
for diamond sorting.

Sorting devices are well known in the industry. However, the large majority
of these devices comprise of a slide or rotating belt of a fixed dimension,

giving rise to low material throughputs, material build up and masking.

Masking takes place where two or more particles travelling on the slide or
rotating belt of a sorting device lie over one another. In" so doing the top
particle “masks” the bottom particle from being detected by sensors,
causing the masked particle to be discarded. In this way, massive losses
can be suffered where the masked particle happens to be very valuable, for

example, a diamond.

It is an object of the invention to address the disadvantages of the prior art
by reducing the risk of masking while at the same time producing a cost
effective, high throughput sorting apparatus with a footprint similar to those
of existing sorting devices.

PCT/ZA2013/000069
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SUMMARY OF THE INVENTION

"According to the invention there is provided a sorting apparatus including:

a dispenser for dispensing a material;
a diffuser having in use:
a receiving region for receiving material from the dispenser;

a downwardly sloping surface radiating from and about the receiving

region for diffusing material as it travels along the diffuser; and

a continuous rim over which the material is discharged from the

diffuser;

at least one sensor for in use sensing a property of the material discharged

from the diffuser; and

at least one deflector for in use deflecting material where the property of the
material matches a predefined property.

Generally, the sorting apparatus includes a primary means of agitation for
in use agitating the dispenser and/or the material therein thereby assisting
the dispensation of material from dispenser. The sorting apparatus may
also include a secondary means of agitation for in use agitating the diffuser

thereby assisting the diffusion of material travelling along the diffuser.

Preferably, the primary and secondary agitation means is one or more
vibrators ‘mounted on the dispenser, the diffuser in use being mounted
beneath the dispenser on a connecting arm, and further wherein the
vibrations produced by the vibrators are transmittable to the diffuser via the

connecting arm.

PCT/ZA2013/000069
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The material in use is preferably dispensed from the dispensef and travels
along the diffuser under the force of gravity, assisted by the agitation
means. Typically, the downwardly sloping surface of the diffuser comprises

a downward gradient of between about 0.15 and 0.27.

The diffuser may be conical, domed or pyramidal in shape. Alternatively,
the diffuser may be frusto-conical, frusto-domed or frusto-pyramidal in

shape.

In use and when viewed in plan, the ratio of the area defined by the
continuous rim of the diffuser to the area defined by a dispensing mouth of
the dispenser is preferably at least 9:1. '

The ratio of the area defined by the dispensing mouth of the dispenser to
the cross-section area as measured at the maximum diameter of the

material passing through the sorting apparatus is typically at least 7:1.

The sorting apparatus preferably includes at least one emitter for in use
exposing the material discharged from the diffuser to one or more waves,
wherein predefined post-exposure variations in the waves and/or in
material reaction sensed in use by the sensors identifies material having

the required predefined property.

The waves are typically electromagnetic waves. Furthermore, the emitter
may be covered by a wave disperser to disperse the waves emitting from

the emitter.

Preferably, and specifically for the application of diamond sorting
applications, the waves are X-rays causing in use diamonds in the material
to fluoresce. Alternatively, the diamonds are identifiable by measuring their

atomic density post-exposure to the X-rays.

PCT/ZA2013/000069
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In use, the material having the predefined property is deflected by the
deflectors into a collection area. The remaining material is directed to waste

and discarded.

In use and when viewed in plan, the continuous rim of the diffuser defines
an inner area and an outer area. The inner is typically the area falling within
the footprint of the diffuser, whereas the outer area is typically the area

falling outside of the footprint of the diffuser.

(n one embodiment, the sensors and the emitters may be in use positioned
in the outer area and beneath the continuous rim of the diffuser. In an
alternative embodiment, the sensors and the emitters may be in use

positioned in the inner area and beneath the continuous rim of the diffuser.

In yet another embodiment, the sensors and the emitters may be in use
positioned in the outer area and the inner area respectively, or vice versa,
the sensors and the emitters in use being positioned beneath the

continuous rim of the diffuser.

Preferably, the downwardly sloping surface radiates from and 360 degrees
about the receiving region such that the discharging material in use forms a
continuous curtain of discharge rhaterial. Typically, the sensors and
emitters are in use configured in a 360 degree orientation, thereby

providing the sorting apparatus with high throughput capability.

Generally, the components making up the sorting apparatus are assembled

onto a mounting structure.

The deflectors may be mechanically deflectors capable of directly striking
the material when required. Alternatively, the deflectors are fluid deflectors.

Where the deflectors are fiuid deflectors, the fluid may be liquid or gaseous.

PCT/ZA2013/000069
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BRIEF DESCRIPTION OF THE DRAWINGS

The.invention will now be described in more detail, by way of example only,

with reference to the accompanying drawings in which:

Figure 1 is a perspective view of a sorting apparatus in accordance

with the present invention;
Figure 2 is a plan view of the sorting apparatus of figure 1; and
Figure 3 is a cross-sectional side view of the sorting apparatus,

cross-sectioned along line A-A in figure 2.

DETAILED DESCRIPTION OF THE DRAWINGS

A sorting apparatus according to a preferred embodiment of the invention is
designated generally with reference numeral 10 in figure 1, figure 2 and
figure 3. The sorting apparatus 10 includes a dispenser 12, a diffuser 14,
at least one sensor 16 and at least one deflector 18.

The dispenser 12 is fed with material directly, or through a feed hopper 20,

via a first upper opening 22. The dispenser 12 defines a dispensing mouth
24 through which the material in the dispenser 12 is dispensable onto the
diffuser 14,

Although the dispenser 12 may be of any shape and size, it is préferable
that it be circular in cross-section. More preferably, the ratio of the area
defined by the dispensing mouth of the dispenser to the cross-section area
as measured at the maximum diameter of the material passing through the
sorting apparatus is typically at least 7:1.

Although the material is dispensable from the dispenser 12 under the force

of gravity, agitation means in the form of one or more vibrators 26 assist the

PCT/ZA2013/000069
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dispenser 12 in dispensing material. The dispenser 12 is mounted to a
mounting structure 28 through a plurality of mountings 30.

The diffuser 14 comprises a receiving region 14A for receiving material
dispensed in use from the dispenser 12. The diffuser further includes a
downwardly sloping surface 14B radiating from and about the receiving
region 14A for diffusing material as it travels in use along the diffuser
towards a continuous rim 14C over which the material is discharged.

It will be appreciated that the diffuser is appropriately sized and shaped to
provide the material travelling in use down the diffuser 14 to diffuse evenly
thereover. Even distribution of the material over the diffuser 14 is further
enhances by vibrating the diffuser. Although it is possible to fit the diffuser
14 with independent vibrators, it is preferably that the vibration generated
by the vibrators. 26 mounted to the dispenser 12 are transmitted to the
diffuser 14 via a connecting arm 32 connecting the diffuser 14 to the
underside of the dispenser 12.

The diffuser 14 may take any form, but preferably is domed or convex in
shépe. it has been determined that a downwardly sloping surface 14B of
the diffuser 14 having a downward gradient of between 0.15 and 0.27
promotes evén distribution of the material over the diffuser 14. Further, it
has also been determined that even distribution is further promoted by
keeping the ratio of the area deﬁhed by the continuous rim 14C of the
diffuser 14 to the area defined by a dispensing mouth 24 of the dispenser

12 (when in use and viewed in plan) to at least 9:1.

The sensor 16 is in use adapted to sense a property of the material
discharged from the diffuser 14. To enhance sensing capabilities, the
sorting apparatus 10 includes at least one emitter 34 positioned in use
beneath and within the footprint of the diffuser 14. The emitter 34 in use
emits waves 360 degrees radially outwardly, thereby exposing the
discharge material to waves. It will be appreciated that the waves are

typically electromagnetic waves. It will be appreciated further that for the

PCT/ZA2013/000069
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application of identifying diamonds, the waves are X-rays causing
diamonds within the discharge material to fluoresce. It is also possible to

identify diamonds using X-rays and measuring their atomic density.

Predefined post-exposure variatidns in the waves and/or in material

reaction sensed in use by the sensors 16 is then used to identify material

having the required predefined property. On finding a match, the deflectors |
18 are triggered in use to deflect material having the predefined property

thereby to separate this material from the material that does not possess

the predefined property.

In the preferred embodiment illustrated in th'e figures, a single emitter 34 is
used together with a plurality of sensors 16 and deflectors 18. The emitter
34 is positioned beneath the diffuser 14 and within an inner area defined by
the footprint thereof. The plurality of sensors 16 and deflectors 18 are
positioned in a 360 degree configuration beneath the diffuser and outside of
the area defined by the footprint thereof. It is believed that this configuration
offers the most cost effective manner of manufacturing the sorting
apparatus 10.

It will of course be appreciated that many other configurations may be
used, for example, having the plurality of sensors within the inner area
defined by the footprint of the diffuser 14 and a plurality of emitters outside
of the area deﬁned by the diffuser. Alter'natively, the plurality of sensors and
emitters may all be located in the inner area defined by the footprint of the
diffuser 14 or an outer area defined thereby.

it will be appreciated that the 360 degree configuration of the downwardly
sloping surfaces 14B of the diffuser 14, the continuous rim 14C, the
plurality of sensors 16 and deflectors 18, and the ability of the emitter to
emit waves 360 degrees radially provides a sorting apparatus 10 which is
cost effective and has high throughput capabilities.

PCT/ZA2013/000069
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In use, and with specific reference to the application of sorting diamonds,
material to be sof‘ted is fed into the dispenser 12 and dispensed therefrom
onto a diffuser 14. The vibrators 26, together with the dimensional
relationship of the dispenser 12, the diffuser 14 and the material being
processed enables a rhonolayer stream of material to discharge over the
continuous rim 14C of the diffuser 14, thereby reducing the possibility of

masking.

The emitter 34 emits X-ray waves 360 degrees radially outwardly.
Exposure of diamonds in the discharge material to X-rays causes the
diamonds to fluoresce. The sensors 16, configured 360 degrees about the
discharging material and faéing the emitters 34 senses the fluorescents (or
atomic density as previously explained) of the diamond, triggering the
deflectors 18 to deflect the diamond into a collection area or collection bin
36. The material not reacting to the X-ray waves falls intfo a waste area or a
waste bin 38 to be discarded.

Although the invention has been described above with reference to
preferred embodiments, it will be appreciated that many modifications or
variations of the invention are possible without depérting from the spirit or
scope of the invention. For example, a cover (illustrated as a conical cover
in the figures) may cover the emitter so as to disperse the waves emitting

from the emitter.

PCT/ZA2013/000069



10

15

20

25

30

WO 2014/117186

CLAIMS

1.

A sorting apparatus including:
a dispenser for dispensing a material;
a diffuser having in use:
a receiving region for receiving material from the dispenser;

a downwardly sloping surface radiating from and about the receiving

region for diffusing material as it travels along the diffuser: and

a continuous rim over which the material is discharged from the

diffuser;

at least one sensor for in use sensing a property of the material

discharged from the diffuser; and

at least one deflector for in use deflecting material where the property

of the material matches a predefined property.

A sorting apparatus according to claim 1, including a primary means of
agitation for in use agitating the dispenser and/or the material therein

thereby assisting the dispensation of material from dispenser.

A sorting apparatus according to claim 1 or claim 2, including a
secondary means of agitation for in use agitating the diffuser thereby

assisting the diffusion of material travelling along the diffuser.

A sorting apparatus according to claim 2, wherein the primary and
secondary agitation means is one or more vibrators mounted on the

dispenser, the diffuser in use being mounted beneath the dispenser on

PCT/ZA2013/000069
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10.

1.

12.

-10-

a connecting arm, and further wherein the vibrations produced by the

vibrators are transmittable to the diffuser via the connecting arm.

A sorting apparatus according to claim 4, wherein the material in use is
dispensed from the dispenser and travels along the diffuser under the
force of gravity, assisted by the agitation means.

A sorting apparatus according to claim 6, wherein the downwardly
sloping surface of the diffuser comprises a downward gradient of
between about 0.15 and 0.27.

A sorting apparatus according to claim 7, wherein the diffuser is
conical, domed or pyramidal in shape:

A sorting apparatus according to claim 7, wherein the diffuser is frusto-

_conical, frusto-domed or frusto-pyramidal in shape.

A sorting apparatus according to claim 8, wherein in use and viewed in
plan, the ratio of the area defined by the continuous rim of the diffuser
to the area defined by a dispensing mouth of the dispenser is at least
9:1.

A sorting apparatus according to claim 9, wherein the ratio of the area”
defined by the dispensing mouth of the dispenser to the cross-section -
area as measured at the maximum diameter of the material passing

through the sorting apparatus is typically at least 7:1.

A sorting apparatus according to claim 9 or claim 10, including at least
one emitter for in use exposing the material discharged from the
diffuser to one or more waves, wherein predefined post-exposure
variations in the waves and/or in material reaction sensed in use by the

sensors identifies material having the required predefined property.

A sorting apparatus according to claim 11, wherein the waves are

electromagnetic waves.

PCT/ZA2013/000069
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13.

14.

15.

16.

17.

18.

19.

20.

-11-

A sorting apparatus according to claim 11 'or claim 12, wherein the
waves are X-rays causing in use diamonds in the material discharged

from the diffuser to fluoresce.

A sorting apparatus according to claim 11 or claim 12, wherein the
diamonds are identifiable by measuring their atomic density post-
exposure to the X-rays.

A sorting apparatus according to any one of claims 11 to 14, , wherein
the material having the predefined property is in use deflected by the
deflectors into a collection area, the remaining material in use being

directed to waste.

A sorting apparatus according to claim 15, whérein in use and viewed
in plan, the continuous rim of the diffuser defines an inner area, being
that area falling within the footprint of the diffuser, and an outer area,

being that area falling outside of the footprint of the diffuser.

A sorting apparatus according to claim 16, wherein the sensors and the
emitters are in use positioned in the outer area and beneath the

continuous rim of the diffuser.

A sorting apparatus according to claim 16, wherein the sensors and the
emitters are in use positioned in the inner area and beneath the

continuous rim of the diffuser.

A sorting apparatus according to claim 16, wherein the sensors and the
emitters are in use positioned in the outer area and the inner area
respectively, or vice versa, and further wherein the sensors and the
emitters are in use positioned beneath the continuous rim of the

diffuser.

A sorting apparatus according to any one of claims 17 to 19, wherein
the downwardly sloping surface radiates from and 360 degrees about

the receiving region such that the discharging material in use forms a

PCT/ZA2013/000069
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21.

22.

23.

24.

25.

-12-

continuous curtain of discharge material, the sensors and emitters

being similarly configured in a 360 degree orientation.

A sortihg apparatus according to any one of claims 11 to 20, wherein
the emitter is covered by a wave disperser to disperse the waves

emitting from the emitter.

A sorting apparatus according to any one of the preceding claims
wherein the components making up the sorting apparatus are

assembled onto a mounting structure.

A sorting apparatus according to any one of the previous claims,

wherein the deflectors are mechanically deflectors or fluid deflectors.

A sorting apparatus according to claim 23, wherein the fluid used in the
fluid deflectors is liquid or gaseous.

A sorting apparatus as herein described and illustrated.

PCT/ZA2013/000069
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