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Title: PROCEDURE FOR EFFICIENT RECOVERY OF DIAMONDS, GOLD FROM TAILINGS

[001] This technology relates to the recovery of alluvial gold and diamonds from a source
slurry. The slurry may be derived from placer ore that has been mined by a suction dredge or
hydraulicking, or slurry derived from tailings from a previous mining operation. Generally, the
source slurry contains gravel, sands, silts, cemented lateritic material, clays. These terms refer
to the sizes of the solid particles in the slurry, and the slurry may contain larger particles which

may be termed ‘stones’, ‘rocks’, and the like.

[002] A general characteristic of such slurries is that the proportion of water and solids in the
slurry varies a great deal, and the sizes of the particles, and the mix of the sizes of the
particles, also varies a great deal, over different parts of the slurry. The liquids content of the
slurry should be dilute enough to simplify transportation of the solids fraction to the processing

plant, without settling during transportation.

[003] The irregular variations in the ratio of water to solids in the slurry reduce the
effectiveness of gravity processing technology, and the effectiveness of recovery of gold and
diamonds from this slurry. The efficiency with which small particles of value-minerals (e.g
gold, diamonds, platinum group minerals) can be captured from the slurry is enhanced when
the liquids-solids ratio of the slurry is at an optimum level. That is to say: when the liquids-
solids ratio is at the optimum level for the particular capture-station, fewer particles will escape
capture than when the liquids-solids ratio is not at the optimum level. (The ‘liquids-to-solids

ratio’ of a slurry is often referred to as the ‘density’ of the slurry.)

[004] The optimum level of the liquids-solids ratio depends on the particular equipment at
the capture-station, and depends also on the sizes of the particles in the slurry. Thus, the
optimum liquids-solids ratio for efficiently capturing grains of value-minerals from a slurry
having predominantly gravel-sized particles, is likely to be significantly different from the

optimum ratio for capturing grains from predominantly pebble-sized pariicles.

[005] The efficiency with which gold and diamonds can be captured, by gravity processing,
from slurry can be affected by variations in the liquids-solids ratio, the clay content, surges in

feed rates, and other factors.

[006] Alluvial processing plants are typically not equipped for disaggregation and cannot

process cemented lateritic ore material. Preferably, in the new technology, the incoming
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watery-slurry passes through equipment for disaggregating cemented lateritic materials.

[007] One conventional technology for processing ore feed for the recovery of fine gold is by
stabilizing the slurry density at the start of the process. This involves sending the dredged
slurry (though size classification equipment) to a large slurry holding tank, which acts as a
reservoir. Sediment is then pumped from the bottom of the tank, to create a slurry of constant

density. Excess water is usually decanted from the top of this holding tank.

[008] These tanks are usually large, heavy and require high pressure venturi systems
(which use high pressure water to transport the slutry) or slurry handling pumps to extract and
move the slurry along to other parts of the process. The slurry created usually has a stable

solids to liquids ratio.

[009] These conventional processes have limitations when applied to small dredge mining
operations (under 500cu.metres/hr). Slurry holding tanks are required as part of the feed
preparation at the start of each unit process. In the case of gravity and centrifuge processing
equipment the slurry density must be carefully controlled for the subsequent capture process
to be done efficiently. This can be done in larger operations where it is economical to provide

electronic controls and active feedback processes, but hot in small mining operations.

[0010] Generally, in the conventional value-mineral capture plants, the incoming watery slurry
remains as a watery slurry throughout all the processing operations. The present technology
basically dewaters and then rewaters the slurry. This enables the liquids-solids ratio of the
rewatered slurry to be accurately determined and controlled. Thus, the slurry having been
divid‘ed into several streams based on particle size, the technology enables the liquids-solids
ratio to be accurately optimized for each stream. The resulting improved capture efficiency

can greatly benefit the economics of the capture operation.

[0011] The new technology aims to provide a cost-effective procedure for ensuring slurry is at
its optimum liquids-solids ratio upon being passed into and through a value-capture-station --
despite the incoming watery-slurry being highly variable as to its density (i.e its liquids-solids

ratio), its granulomeitry, its clay content, etc.

[0012] The new procedure involves increased handling of water, which might make the
technology uneconomical in larger alluvial plants and operations, and so its preferred field is in

the smaller-scale plants and operations that handie under five-hundred cubic metres of watery-
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[0013] LIST OF DRAWINGS

Fig.1 is a schematic diagram of a basic installation and operation, in which a watery slurry,
which contains value-minerals, is processed for capture of those minerals.
Fig.2 is a similar diagram of a more elaborate installation.

Fig.3 is a close-up of a part of the installation of Fig.2, showing further details.

[0014] In Fig.1, the components that make up the overall processing station 20 are, in
themselves, of conventional structure and operation, and will not be described in detail. The
arrangement of, and interaction between, the conventional components is new, and it is this

new arrangement that gives rise to the beneficial technical effects as described herein.

[0015] In operations to which Fig.1 applies, the incoming watery-slurry 21 may be
characterized as follows. In one example, only a few of the solid particles in the slurty 21 have
a diameter larger than e.g twelve millimetres. This can arise when the (large majority of)

particles occurring naturally at the site are smaller than twelve mm.

[0016] The watery-slurry 21 is a mixture of solid particles suspended in water. The presence
of copious water in the watery-slurry 21 means that the watery-slurry can be transported
simply by gravity, i.e the water flows along and through launders, troughs, conduits, etc, by
gravity (no power needed), and the solids are carried along with the water. Slurry that has
been dewatered (herein called dry-slurry) typically has to be transported by means of powered

conveyors, powered pumps, etc.

[0017] ‘Watery’, in this context, means that the liquids-solids ratio of the slurry 21 is more

watery than fifty percent liquids (by weight).

[0018] It is likely that the particles in the incoming watery-slurry 21 are not at all homogeneous
as to particle size. As a generality, the sizes of particles can be categorized as, for example:
sand - gravel - pebbles - stones - rocks - boulders. These words do not define specific
particle-sizes as numerical measurements, but rather the words indicate a relative hierarchy of
sizes, i.e gravel-particles are smaller than pebbles, and stones are smaller than rocks. The

following is an example of a hierarchy of particle-size numbers that might be so described:
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sand: under two mm; gravel: two to six mm; pebbles: six to twelve mm; stones: twelve to
nineteen mm; rocks: nineteen to thirty-two mm; boulders: over thirty-two mm. Given this
number hierarchy, in the Fig.1 plant /operation, the proportion of particles in the watery-

slurry 21 larger than pebbles would be relatively small.

[0019] The incoming watery-slurry 21 is fed into the sand-wet-divider, which in this case
comprises sand-apertures 25 of the trommel 24. The sand-apertures enable sand-particles
smaller than (in this exemplary case) two millimetres diameter, to pass through the walls of the
trommel 24. Also, the loose-water present in the watery-slurry 21 passes out of the trommel xx
through the sand-apertures 25. Thus, the resulting sand-wet-stream 26 is a mixture of sand-

and-smaller particles together with (nearly) all the loose-water and some of the tight-water.

[0020] The sand-wet-stream 26 having passed out through the sand-apertures 25 of the
trommel 24, particles larger than two millimetres (being the gravel, pebbles, etc) remain inside
the trommel 24. The slurry that includes these gravel-plus particles, which remains inside the
tfrommel 24, has thus been dewatered, i.e is dry-slurry. The gravel-plus-dry-stream 27 contains
little or no loose-water, and few or no particles smaller than the size as determined by gravel-

apertures 28 in the wall of the trommel 24.

[0021] ‘Loose-water’, as that term is used herein, is water that can be (or has been) easily
separated from the solids of the incoming watery-slurry 21. The remaining water content of
the watery-slurry 21 is ‘tight-water’, being water that is attached more tenaciously to the solids,
for example by capillary action, surface tension, or is otherwise bound up and resistant to

being separated from the solids particles.

[0022] Often, in the kinds of slurry with which the present technology is concerned, the water
content of the watery-slurry 21 typically is e.g 85% loose-water and 15% tight-water. It can be

expected that the ratio will be different place-to-place, and might vary time-to-time.

[0023] In a typical case, the liquids-solids ratio of the watery-slurry 21 is 60% liquids (by
weight). Thus, ten tonnes of the watery-siurry comprises four tonnes of solids, five tonnes of
loose-water, and one tonne of (hard-to-remove) tight-water. After dewatering, of the ten
tonnes of watery-slurry, the five tonnes of loose-water are gone, and the remaining dry-slurry

comprises the four tonnes of solids bound up with the one tonne of tight-water.

[0024] In the present technology, typically only loose-water is removed from the watery-slurry,
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and no attempt is made to separate the tight-water from the solids. That is to say: throughout
processing, the tight-water remains with the solids, as a component of the dry-stream. It may
be noted that the volume of the dewatered five tonnes of the dry-stream (solids plus tight-

water) is only about one third of the volume of the watery-slurry 21.

[0025] Passing the watery-slurry 21 into and through the sand-wet-divider (being the sand-
apertures 25) creates the sand-wet-stream 26, comprising the smaller particles together with all
the loose-water that has been separated from the slurry. Also created is the gravel-plus-dry-
stream 27, comprising the larger particles, i.e the particles larger than sand, bound up with the
tight-water. Only negligible remnants of loose-water should be left in the dry-stream -- i.e a
loose-water remnant that is negligible and insignificant from the standpoint of the new

technology.

[0026] The gravel-plus-dry-stream 27, comprising the larger (plus-two-mm) particles and
basically no loose-water, continues through the trommel 24 to a gravel-dry-divider of the
trommel 24. Here, the dry particles of the gravel-plus-dry-stream 27 encounter the gravel-
apertures 28, which enable particles smaller than e.g six mm to pass out of the trommel 24, in

a gravel-dry-stream 30. |

[0027] Upon emerging from the trommel 24, the sand-wet-stream 26 (i.e the stream
comprising the under-two-mm (or minus-two-mm) solid particles together with all the water)
passes to a water-separator 31. The water-separator 31 splits the sand-wet-stream 26 into a
loose-water-stream 32 and a sand-dry-stream 34. The loose-water-stream 32 passes to a
water-distributor 35, while the sand-dry-stream 34 passes into a sand-capture-station 36. The
sand-capture-station 36 is the place where the value-particles (e.g of diamonds, platinum

group minerals, and/or gold) are finally captured from the sand-stream.

[0028] Just before the sand-dry-stream 34 enters the sand-capture-station 36, the sand-dry-
stream 34 passes through a sand-water-adding-station 37. Here, make-up sand-water 38 from
the water-distributor 35 is added to the sand-dry-stream 34, thereby converting the sand-dry-
stream into a sand-rewatered-stream 39. It is the sand-rewatered-stream 39 that passes

through, and is processed in, the sand-capture-station 36.

[0029] The operators should see to it that the amount of make-up sand-water 38 that is added
to the sand-dry-stream 34 is such as to bring the density (i.e the liquids /solids ratio) of the

sand-rewatered-stream 39 up to its optimum level. The optimum ratio is the ratio that, being
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present in the sand-rewatered-stream 39, maximizes the efficiency with which the sand-

capture-station 36 captures the value-minerals from the sand-rewatered-stream 39.

[0030] The dewatered gravel-plus-dry-stream 27 remaining in the trommel 24 passes from the
sand-wet-divider (in this case, the sand-apertures 25) into a gravel-dry-divider (in this case, the
gravel-apertures 28), which is also a component of the trommel 24. The gravel-apertures 28
enable gravel-particles smaller than (in this case) six millimetres diameter to pass through the
walls of the frommel 24. Thus, upon passing through the gravel-dry-divider, the gravel-plus-

dry-stream 27 is divided into the gravel-dry-sitream 30 and a pebbles-plus-dry-stream 40.

[0031] The gravel-dry-stream 30 passes into a gravel-capture-station 41. The gravel-capture-
station 41 is the place where the value-patrticles are finally captured from the gravel-stream.
The particles from the gravel-plus dry-stream 27 that do not make it through the gravel-
apertures 28 pass out of the gravel-dry-divider (i.e pass out of the end of the trommel 24).
The gravel-plus dry-stream 27 comprises the pebbles and such larger-sized particles as are
present in the slurry 21. In the operation of Fig.1, these larger particles are considered not to

be worth processing to recover value-minerals, and are disposed of as tailings.

[0032] Just before the gravel-dry-stream 30 enters the gravel-capture-station 41, the gravel-
dry-stream passes through a gravel-water-adding-station 42. Here, make-up gravel-water 43
from the water-distributor 35 is added to the gravel-dry-stream 30, thereby converting the
gravel-dry-stream into a gravel-rewatered-stream 45. [t is the gravel-rewatered-stream 45 that

passes through, and is processed in, the gravel-capture-station 41.

[0033] The operators should see to it that the amount of make-up gravel-water 43 that is
added to the gravel-dry-stream 30 is such as to bring the liquids /solids ratio of the gravel-
rewatered-stream 45 up to its optimum level. The optimum-gravel-ratio is the ratio that, being
present in the gravel-rewatered-stream 45, maximizes the efficiency with which the gravel-

capture-station 41 captures the value-minerals from the gravel-rewatered-stream 45.

[0034] The sand-rewatered-stream 39 and the gravel-rewatered-stream 45 now being at their
respective optimum-ratios, the two streams are processed through their respective capture-

stations 36,41, where capture of the value-minerals from the streams takes place.

[0035] In the Fig.1 plant, the dewatering of the water-slurry is accomplished in two steps.

First, the loose-water is removed from the incoming watery-slurry 21 by the fact that the loose-
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water passes out of the trommel 24 through the sand-apertures 25, as a component of the
sand-wet-stream 26. Thus, the dewatering step that creates the gravel-plus-dry-stream 27

takes place in the sand-apertures 25.

[0036] The second dewatering step serves to remove the loose-water from the sand-wet-
stream 26, thereby creating the sand-dry-stream 34. This is done in the water-separator 31.
Here, typically, first the very fine particles (e.g minus-forty microns) are removed from the
sand-wet-stream 26 e.g by conventional hydrocycloning. The minus-forty particles include
clay and silt particles, which, if left in the water, would or might clog the capture equipment.
These fine particles are disposed of, to the tailings pond. Of course, specks of gold or
diamonds smaller than forty microns would be disposed of along with the clay particles, but

typically it is not economical to provide an operation for capturing such small specks.

[0037] The hydrocycloned sand-wet-stream now includes only particles sized between forty
microns and two mm. This size-range-limited sand-wet-stream is now dewatered, in the water-
separator 31, e.g by the use of conventional high-frequency vibrating screens. The loose-
water is separated out, thereby creating the sand-dry-stream 34. The separated loose-water-

stream 32 is conveyed to the water-distributor 35.

[0038] The sand-dry-stream 34 comprises the forty-micron-to-two-mm solid particles together
with the tight-water bound thereto. The sand-dry-stream 34 is conveyed to the sand-capture-
station 36, passing though the sand-water-adding-station 37, just prior to entering the sand-
capture-station 36, where make-up sand-water 38 from the water-distributor 35 is added, in

order to bring the density of the sand-rewatered-stream 39 up to the sand-optimum-density.

[0039] The processing plant 46 depicted diagrammatically in Fig.2 is for use when the range
of particle sizes in the incoming watery-slurry 21 is wider, and significant fractions of each of

sand, gravel, pebbles, stones, rocks, boulders are present in the slurry.

[0040] The capture operations in the Fig.2 station are basically the same as in Fig.1, except
that the incoming slurry is divided into six dry-streams 46, rather than the two dry-

streams 30,34 of Fig.1. These are the sand-dry-stream 46S, the gravel-dry-stream 46G, the
pebbles-dry-stream 46P, the stones-dry-stream 46S, the rocks-dry-stream 46R, and the
boulders-dry-stream 46B. Five of the dry-streams 46 (other than the boulders-dry-stream 46B)
feed into five respective capture-stations 47S5,47G,47P,47N,47R.
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[0041] The motivation for dividing the slurry into the six different particle-size categories is to
improve the efficiency with which the value-minerals can be captured from the slurry. Each

size-category is provided with its own components and its own capture-station.

[0042] The several particle-size categories have different liquids-solids ratios as their
respective optimum ratios. Dewatering the slurry and dividing the dry-streams 46, and then
individually rewatering the still-separated dry-streams, prior to capture processing, provides a
simple manner of accurately controlling the liquids-solids ratio in the several rewatered
streams that enter and pass through the respective capture-stations 47. There is no need for
sophisticated sensing and control equipment, and the plant can be kept running as the
designers intended by relatively untrained and unskilled operatives. The new technology
provides a simple, unsophisticated system by which the liquids-solids ratio can be accurately

controlled individually in each one of several particle streams.

[0043] The question how many particle-size categories the slurry should be divided into will

now be discussed.

[0044] Consider a particular processing plant that already has N separated particle-size
categories, and the question arises whether to include one more division, whereby the
processing station now includes N+1 size-categories, and N+1 capture-stations. This
question would be addressed as follows.

(A) In the particular plant, one of the ranges of sizes handled by the existing capture-stations
is e.g twelve mm to thirty mm, and the question is whether to add an extra divider, and an
exira capture-station. Doing so will enable the liquids-solids ratio for e.g the twelve-to-
nineteen-mm range of particle-sizes to be different from the liquids-solids ratio for the particles
in the nineteen-to-thirty-mm range.

(B) The systems-engineers ascertain the costs of adding and operating the extra divider and
capture-station and associated components.

(C) The systems-engineers ascertain what is the optimum liquids-solids ratio for e.g the
twelve-to-nineteen-mm range of particles, and what is the optimum liquids-solids ratio for the
nineteen-to-thirty-mm range of particles. This is done e.g by laboratory experiments and
evaluations, using the actual slurry being processed.

(D) The systems-engineers ascertain the likely capture-rates of value-minerals, given the
actual slurry being processed in/by the plant. They (a) ascertain the capture-rate of the
existing single capture-station that handies the whole twelve-to-thirty-mm range of particles,

operating at the existing best-compromise liquids-solids ratio, and (b) ascertain the two
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capture rates that can be attributed to the two separate capture stations, when each one
operates at its respective optimum liquid/solids ratio, and (c) they compare the two cases.
(E) The decision whether to add the new stream and the new capture-station is made on the

basis whether the improved recovery will more than pay for the addition.

[0045] In the case of the Fig.2 plant, it was ascertained that there is sufficient difference
between the optimum liquids-solids ratios of the different size-categories, to make dividing the
slurry into six streams (and five capture-stations) commercially worthwhile. Thus, the
improvement in capture-efficiency from dividing the slurry into six streams more than pays for

the costs of dividing.

[0046] There is a diminishing-returns effect, in that adding further divisions would create only
a marginal improvement in capture efficiency. There is also the point that, as the differences
in the respective optimum liquids-solids ratio becomes smaller, the question arises whether the
ratios can be provided and controlled with a required degree of accuracy. Thus, it only makes
sense to divide the slurry into two sub-streams where there is a substantial difference between

the optimum ratio as between the two sub-streams.

[0047] In the exemplary installation that is represented by Fig.2, the optimum-ratios of liquids-
solids to maximize capture efficiency in each of the five capture-stations were ascertained as:
sand (under two mm): 75/25 (liquids first),
gravel (two-to-six-mm): 60/40;
pebbles (six-to-twelve-mmy): 70/30;
stones (twelve-to-nineteen-mm): 80/20;
rocks (nineteen-to-thirtytwo-mm): 80/20.
In the Fig.2 plant, no capture-station was provided in respect of the ‘boulders’ size-category

(above thirty-two-mm), and no attempt was made to recover value-minerals from that category.

[0048] In Fig.2, two trommels are provided. The incoming watery-slurry 21 passes first
through a coarse-trommel 48. Here, the watery-slurry 21 encounters stones-apertures 49N,
which enable particles smaller than nineteen mm diameter to pass outside the trommel, along
with the loose-water contained in the slurry. The stones-wet-stream 50N passes into and

through a fine-trommel 51.

[0049] It is preferred to provide the two trommels 48,51, because the fine mesh that forms the

small sand-apertures 49S is physically fragile, and might be damaged by the larger rocks and
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boulders. In Fig.2, the rocks and boulders are filtered out before the slurry reaches the fragile

sand-apertures 49S,

[0050] The rocks and boulders in the rocks-plus dry-stream 46R+46B) remain in the coarse-
trommel 48. A rocks-dry-divider, in the form of rocks-apertures 49R in the wall of the coarse-
trommel 48, divides the rocks-plus dry-stream 46R+46B into a rocks-dry-stream 46R and a

boulders-dry-stream 46B.

[0051] The stones-wet-stream 50T enters the fine-trommel 51, and encounters a sand-wet-
divider in the form of sand-apertures 49S. The resulting sand-wet-stream 50S passes to the
water-separator 31, and the gravel-plus dry-stream remains in the fine-trommel 51, as

described in relation to Fig.1.

[0052] In the water-separator 31, the loose-water 32 in the sand-wet-stream 50S is separated
out, and is conducted to the water-distributor 52. The sand-dry-stream 46S, now separated
out of the sand-wet-stream 508, passes from the water-separator 31 to the sand-capture-
station 47S.

[0053] Again, the sand-dry-stream 48S, prior to entering the sand-capture-station 475, passes
through a sand-water-adding-station 53S, in which make-up sand-water 56S from the water-
distributor 52 is added to the sand-dry-stream 46S, converting the same into a sand-
rewatered-stream 54S. The actual solids/liquids ratio in the sand-rewatered-stream 54S should
be the previously-determined optimum ratio, i.e the optimum ratio that maximizes the efficiency

of capture of value-minerals from the sand-rewatered-stream 54S.

[0054] The rocks-dry-stream 46R passes to the rocks-capture-station 47R, having been
rewatered upon passing through the rocks-water-adding-station 53R with rocks-water 56R from

the water-distributor 52. The boulders-dry-siream 46B goes straight to disposal, e.g to tailings.

[0055] The gravel-plus dry-stream remaining in the fine-trommel 51 encounters a gravel-dry-
divider in the form of gravel-apertures 49G in the wall of the fine-trommel 51. The resulting
gravel-dry-stream 46G passes to the gravel-capture-station 47G, having been rewatered upon
passing through the gravel-water-adding-station 53G with gravel-water 56G from the water-

distributor 52. The resulting pebbles-plus dry-stream remains in the fine-trommel 51.

[0056] The pebbles-plus dry-stream there encounters a pebbles-dry-divider in the form of
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pebbles-apertures 49P. The resultingb pebbles-dry-stream 46P passes to the pebbles-capture-
station 47P, having been rewatered upon passing through the pebbles-water-adding-
station 53P with pebbles-water 56P from the water-distributor 52. The resulting stones-dry-

stream 46T passes out of the end of the fine-trommel 51.

[0057] The stones-dry-stream 46T then passes to the stones-capture-station 47T; again, prior
fo entering the stones-capture-station 47T, the stones-dry-stream 46T is rewatered, upon
passing through a stones-water-adding-station 53T, with stones-water 56T from the water-
distributor 52, and it is the stones-rewatered-stream 54T from which the value-minerals are

actually captured.

[0058] As mentioned, the five water-adding-stations 53 receive make-up water from the water-
distributor 52. The operator should see to it that, in respect of each stream, the amount of
water added to the dry-stream, at the respective water-adding-station, is the right amount as
required to bring the liquids-solids ratio up to the as-determined optimum-ratio for the

corresponding one of the capture-station 47,

[0059] Fig.3 shows the details of the manner of conveying the particles-sized dry-streams 46
from the dividers to the capture-stations. It should be understood that the systems as

described and depicted in Fig.3 are present in the plants shown in Figs.1,2. Only the gravel-
and pebbles-dry-streams 46G,46P are shown in Fig.3, but the depicted systems are provided

also in respect of the other dry-streams.

[0060] The water-distributor 52 serves to supply each water-adding-station 53G,53P with the
make-up loose-water that has been separated from the watery-slurry 21. Gravel- and pebbles-
water-flow-controllers 62G,62P are provided in the individual gravel-water 56G and pebbles-
water 56P feed-lines, whereby the flow of water to each water-adding-station 53G,53P is
independently controlled. That is to say: the flowrate of pebbles-water 56P supplied to the
pebbles-water-adding-station 53P can be different from the flowrate of gravel-water 56G
supplied to the gravel-water-adding-station 53G. Both water-flowrates are controlled by the
water-flow-controllers. In the example, the water-flow controllers are supplied from a common
head of water pressure, having respective flow-control-valves by which the flowrate to the
water-adding-stations are adjusted. In an alternative, each size-category is provided with its

own pump, motor, and pump speed controller, for controlling the flow-rate.

[0061] Also, the rate (tonnes per hour) at which the dry-streams 46 leave the trommels is
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subject to considerable variation. For example: it might happen that, in the morning, most of
the particles come through as sand and gravel -- but then, in the afternoon, stones and rocks

might predominate.

[0062] The manner in which the dry-streams 46 are conveyed and transported from the
tfrommels 48,51 to their respective capture-stations 47 may be described as follows. The
gravel dry-stream 486G will be described, but (in the plants as shown and described) the

system is the same for each dry-stream.

[0063] Upon emerging from the gravel-apertures 49G, the gravel-dry-stream 46G drops into a
gravel-container in the form of a gravel-bin 58G. From the gravel-bin, a gravel-screw-
conveyor 59G then transports the gravel-dry-stream 486G from the gravel-bin 58G to the gravel-
water-adding-station 53G. The gravel-dry-stream having there been rewatered, the gravel-

rewatered-stream 54G drops (or is pumped) into the gravel-capture-station 47G.

[0064] It may be noted that the bins 58 can be small. This is because the materials being
stored in the bins is not wet slurry, but is only the solids content (plus the tight-water) is being

stored in the bins.

[0065] The gravel-screw-conveyor 59G is driven by a powered gravel-conveyor-motor 60G. A
gravel-motor-speed-controller 61G controls the speed of the gravel-conveyor-motor 60G (and
thus, of the flowrate (tonnes/hr) of the gravel-dry-stream 46G). The flowrate of gravel-

water 56G into the gravel-water-adding-station 53G likewise can be varied under the control of

a gravel-water-flow-controller 62G.

[0066] As mentioned, the systems-engineers have arranged for the flowrate of the gravel-
water 56G to be proportional to the flowrate of the gravel-dry-stream 46G. To this end, the
gravel-motor-speed-controller 61G and the gravel-water-flow-controller 62G connect to a
gravel-computer 63G, which coordinates the two flows. (Though referred to as a ‘computer’,

its function could hardly be more simple.)

[0067] The aim is that, if/when the flowrate of the gravel-dry-stream 46G changes, the flowrate
of the gravel-water 56G should change in proportion. That being so, despite the changes and
variations, the liquids-to-solids ratio of the gravel-rewatered-stream 54G entering the gravel-

capture-station 47G remains always the same, i.e remains always the optimum ratio.
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[0068] A gravel-bin-fill-sensor 64G is provided, for sensing whether the gravel-bin 58G is
becoming too full, or not full enough, and this sensor signals its information also to the gravel-
computer 63G, with the aim of enabling a change of speed of the gravel-conveyor-motor 60G
to deal with the excess, or shortfall. (As described, the designers arrange that when the speed
of the gravel-conveyor-motor 60G changes, the flowrate through the gravei-water-flow-

controller 62G is adjusted proportionately.)

[0069] It will be understood that the speed of the gravel-conveyor 59G of the gravel-dry-
stream 46G is in fact an accurate and consistent measure of the flowrate of the gravel-dry-
particles. Thus, the flowrates of the respective dry-streams can be accurately measured and

controlled by measuring and controlling the motor speeds of the respective conveyors.

[0070] It is also very easy for systems-engineers to automate the speed-up of the gravel-
conveyor in response to the gravel-bin 58G becoming nearly full. This does not require fine-
tuning; for example, the speed control can be a matter of switching between ‘fast’ and ‘slow’.
The speed-control 61G for the gravel-conveyor 59G can even be a matter simply of switching
the (only-one-speed) conveyor on and off. That is to say: when the gravel-conveyor is
switched ‘on’, the flowrate of the gravel-dry-stream is then always of the predetermined level.
Where the gravel feed is controlled in that way, the gravel-water-flow-controller 62G would be

switched on/off in time with the on/off switching of the one-speed gravel-conveyor.

[0071] As mentioned, the key to efficient capture of value minerals from the watery-slurry is to
ensure that the slurry that is fed into the capture-station is at the optimum liquids-to-solids
ratio. For most efficient value-capture, the slurry should be kept at this optimum ratio all the
time -- despite variations in overall flow of slurry, despite variations in the granulometry of the
slurry, and despite variations also in the liquids-to-solids ratio of the incoming slurry, over a

period of time.

[0072] Again, just what constitutes the optimum ratio depends on particle-size, whereby the
gravel-optimum-ratio is different from the pebbles-optimum-ratio, and is different from the

sand-optimume-ratio.

[0073] Absent the present technology, maintaining the liquids-to-solids ratio of a slurry at a
constant level despite incoming variations in the ratio, flowrate, etc, poses considerable
problems. For one thing, it is difficult to measure the (varying) flowrate of a dry-stream of

solids, especially in real-time. But the present technology, more or less eliminates the
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problem of measuring and controlling the liquids-to-solids ratio, as a problem.

[0074] Removing all the loose-water from the incoming flow of watery-slurry creates what may
be regarded as a zero-baseline, whereby creating the optimum liquids-solids ratio is simply a

matter of adding a proportionate flowrate of water.

[0075] In the present technology also, preferably each of the dry-streams is conveyed in such
manner that an easy-to-measure parameter of the conveyor apparatus (e.g the speed of the
conveyor-motor) is a consistently-reliably-accurate measure of the solids-flowrate. Equally, the
flowrate from the water-flow-controller of the added water is a consistently-reliably-accurate
measure of the liquids-flowrate. Controlling these two easy-to-control parameters maintains
the solids-to-liquids ratio atthe optimum level -- and does so accufately enough to make the

technology commercially worthwhile.

[00786] It should be understood that it is important to remove substantially all the loose-water
from the watery-slurry 21. Or rather, the thing that is important is that the amount of loose-
water that is left in the dry-stream should be constant -- and the simplest way of ensuring that
constancy is always to remove all the loose-water. If, in the case of e.g the pebbles-dry-
stream 46P, there is present in the pebbles-dry-stream a significant amount of residual loose-
water, and particularly if that residual amount of loose-water is variable, then the possibility
starts to arise that the speed of the pebbles-conveyor 59P is no longer an accurate measure of

the flowrate of the pebbles-dry-stream 46P.

[0077] Thus, if the dry-stream were to contain significant variable loose-water, the very simple
and very accurate correspondence between the flowrate of the added pebbles-water and the
flowrate of the pebbles-dry-stream, would or might break down. Therefore, preferably the
systems-engineers should see to it that the equipment in the plant is capable of removing all

(or all but an insignificant fraction) of the loose-water from the dry-streams.

[0078] In the described examples, the capture equipment and machinery, at the capture-
stations, is conventional. Diamond has a specific gravity of 3.52, and gold is 19.3. Silica
/quartz, which is a large constituent of most rocks, is 2.65. Capture of the value-minerals is
carried out in the capture-stations traditionally by centrifuging, for gold, and the use of
diamond jigs, for diamonds. Again, the engineers should see to it that the liquids-solids ratio
(density) of the slurry passing through the capture-stations 47 is optimized, in the manner as

described.
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[0079] If, for example, the sand-capture-station 47S has been set up for capturing gold from
the sand-rewatered-stream 54S by centrifuging, the optimum density at which the sand-
rewatered-stream 54S should be fed through the sand-capture-station 47S likely would be
different from the optimum density if the sand-capture-station 47S has been set up for

capturing diamonds from the sand-rewatered-stream 54S by diamond-jigging.

[0080] It can be impractical to provide both kinds of processing in one capture-station 47.
However, although gold-centrifuging will not capture diamond particles, often it can be
arranged that diamond-jigging will capture gold particles. Typically, it is not worth it to provide
processes that aim to capture gold particles smaller than about fifty microns diameter. That is
to say: it is more economical to class any particle smaller than fifty microns as worthless clay.
Typically, the smallest diamond particles worth capturing would be two-hundred microns (0.02

mm} diameter.

[0081] The term ‘diameter’, herein applied to a particle, does not imply that the particle is
spherical, nor is of any particular shape. Rather, the diameter of a particle is the diameter of

the smallest circular hole in a thin sheet that the particle could pass through.

[0082] The definitions of some of the terms used in this specification are as follows.

[0083] The term ‘water’, herein, refers to the liquids component of the slurry. ‘Water’, in this
sense, might include e.g aqueous solutions, and other liquids besides water, but the

predominant content of the slurry is actual water.

[0084] The epithets ‘small’ and ‘large’, herein, do not indicate size, as such, but rather in a
comparative sense; thus a ‘small’ particle is smaller than a ‘large’ particle. Also, the word
‘small’ is applied attributively e.g to a capture-station: this does not mean that the station or
the stream is itself small, but rather that the station is used for capturing small particles out of

the small-stream.

[0085] As mentioned, removing all the loose-water from the watery-slurry provides a zero-
baseline for adding the right amount of make-up water that will procure the optimum liquids-
solids ratio. However, if the baseline were not zero-loose-water, but, say, thirty-percent-loose-
water, that would or might serve equally well, except for the difficulty of knowing whether the

thirty-percent was actually thirty, or twenty or forty. Zero is preferred for two reasons: first,
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reducing the loose-water content to zero is easy to procure and ensure; second, the amount
of make-up water to be added to bring the re-watered stream to its optimum density, from

zero is necessarily always positive.

[0086] Thus, it is preferred to remove all the loose-water from the watery-slurry. Or rather, the
engineers should see to it that any loose-water that might be left in the dry-slurry should be
insignificant, meaning that any remnant loose-water should be smail enough that the procured
liquids-solids ratio is near enough to the optimum ratio to make the capture of value-minerals

efficient enough to be commercially worthwhile.

[0087] Just what constitutes the ‘optimum’ liquids-solids ratio for a particular plant and
operation, is not a matter of looking up the number in a reference book. The optimum liquids-
solids ratio depends on the size of the particles from which the value-minerals are to be
captured. The optimum ratio depends also, for example, on the particular make/model of the

equipment in the capture-station.

[0088] As mentioned, even for a particular capture-station, the optimum ratio of liquids-to-
solids, when the stream feeding the capture-station is of sand-particles, will or might be
different from the optimum ratio when the stream is of gravel-particles, in that same capture-
station. The optimum ratio is different again, when the particles are pebbles, and again when

the particles are rocks.

[0089] But still, it is recognized that the optimum liquids-solids ratio in the particular capture-
station likely will not change, once the ratio has been determined for the particular equipment
at the capture-station and for the particular range of particle-sizes passing through the capture-
station -- even though the particle-size ratios and the liquids-solids ratio of the incoming

watery-slurry, for example, are both subject to ongoing change.

[0090] To determine the optimum ratio, the engineers carry out experiments to determine just
what is the liquids-solids ratio that produces the maximum efficiency of capture, for each
capture-station used in the plant and operation, and for the range of sizes of particles in the

respective streams that are conveyed to those capture-stations.

[0091] These experiments can also determine how accurately the densities of the several
streams need to be maintained. The experiments should be conducted with the aim of

determining the exact optimum liquids-solids ratio (even though exactness might not be
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achieved, in practice), and also to determine the effect on capture efficiency of deviating
slightly (or considerably) from that optimum. The accuracy with which these determinations
are made is a matter of comparing the costs of procuring the accuracy, with the benefits

arising from the accuracy.

[0092] The function of the capture-station is to separate the value-particles from the non-value-
particles, by gravity separation, i.e by processes that take advantage of the fact that the value-
particles are of greater density (i.e specific gravity) than the non-value particles. The present
technology applies to plants and operations where the value-patticles are separable on the

basis of the specific-gravity of the material of the particles.

[0093] A ‘wet-divider’ station, as that term is used herein, is a station that is structured to
apply incoming watery slurry to a mesh of apertures. A wet-divider station divides the watery
slurry into a wet-stream and a dry-stream. The wet-siream comprises substantially all the
loose-water in the wet-slurry, together with the solid particles in the slurry that are small
enough to pass through the apertures. The dry-stream comprises the solid particles that were

too large to pass through the apertures.

[0094] A wet-divider station is rated according to the size of the particles that can pass
through the apertures: for example, a sand-wet-divider station passes particles smaller than
two-mm diameter (and the loose-water) in the slurry, but snags particles larger than two mm; a
stones-wet-divider station passes particles smaller than nineteen mm diameter (and the loose-
water) in the slurry, but snags particles larger than nineteen mm. The structure used to wet-

divide the wet-slurry may comprise e.g a conventional trommel or the like.

[0095] A ‘dry-divider’ station, as that term is used herein, is a station that is structured to apply
dewatered slurry (being slurry from which all loose-water has already been removed) to
apertures. A dry-divider divides the watery slurry into a small-dry-stream and a large-dry-
stream. The smali-dry-stream comprises the solid particles small enough to pass through the
apertures, and the large-dry-stream comprises the solid particles that did not pass through the

apertures.

[0096] A dry-divider station also is rated according to the size of the particles that can pass
through the apertures: for example, a gravel-dry-divider station passes dry particles smaller
than twelve mm diameter, but blocks particles larger than twelve mm; a rocks-dry-divider

station passes particles smaller than thirty mm diameter, but blocks particles larger than thirty
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mm. The structure used to dry-divide the dewatered slurry may comprise e.g a conventional
trommel or the like. A trommel can be configured to include a wet-divider station and a dry-

divider station, in the same structure.

[0097] In short: a wet-divider divides a wet-stream into a wet stream and a dry stream; a dry-

divider divides a dry stream into two dry streams.

[0098] A ‘water-separator’ station, as that term is used herein, is a station that is structured to
apply an incoming watery-slurry, or to apply a wet-stream, to a water-removal structure. The
water-separator-station is effective, like the wet-divider station, to divide the incoming stream
(slurry) into a wet-stream and a dry-stream. But now, even the small particles have been so
thoroughly removed from the outgoing wet-stream that the size of particles that remain in the
wet-stream are so small as to be of no value, or at least to be not worth the expense of
separating them from the water. Typically, gold particles smaller than about sixty microns are
not worth extracting. (Of course, that number changes with the price of gold.) Most of the
particles that remain in the wet-stream are silt and clay particles of e.g fifty microns and
smaller. Systems-designers will understand that the water-removal structure used to separate
all but the very smallest particles from the water include e.g hydrocyclones, high-frequency

vibrating screens, and the like.

[0099] In the exemplary plants and operations, the hierarchy of sizes of the particles has been
described by the names sand, gravel, pebbles, stones, rocks, boulders. Specific examples of
particle sizes to which those terms can be applied have been given, as numerical values. In
the attached claims, the basic hierarchy of sizes is defined by the words ‘small’ and ‘large’,
and in more detail by the words ‘small’, ‘mediun’, ‘coarse’, ‘large’. It is intended that these

words should be construed to be generic to the names ‘sand’, ‘gravel’, etc.

[0100] Some of the components and features in the drawings have been given humerals with
letter suffixes. The numeral without the suffix has been used herein to indicate the

components generically or collectively.
[0101] The scope of the patent protection sought herein is defined by the accompanying
claims. The apparatuses and procedures shown in the accompanying drawings and

described herein are examples.

[0102] The numerals as used in the drawings are summarized as:
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20 processing station

21 incoming watery-slurry

(Fig.1)

24 trommel

25 sand-apertures

26 sand-wet-stream

27 gravel-plus-dry-stream

28 gravel-apertures

30 gravel-dry-stream

31 water-separator

32 loose-water-stream

34 sand-dry-stream

35 water-distributor

36 sand-capture-station

37 sand-water-adding-station

38 make-up sand-water

39 sand-rewatered-stream

40 pebbles-plus-dry-stream

41 gravel-capture-station

42 gravel-water-adding-station

43 make-up gravel-water

45 gravel-rewatered-stream

(Fig.2)

46 six dry-streams
465,46G,46P,46T,46R,46B sand-, gravel-, pebbles-, stones-, rocks-, boulders-dry-streams
47 five capture-stations
478,47G,47P,47T,47R,47B sand-, gravel-, pebbles-, stones-, rocks-, boulders-capture-stations
48 coarse-trommel

49 five apertures in trommel walls
49S,49G,49P,49T,49R sand-, gravel-, pebbles-, stones-, rocks-apertures
50 two wet-streams

50T,50S stones-, sand-wet-streams
51 fine-trommel

52 water-distributor

53 five water-adding-stations

53S,53G,53P,53T,53R sand-, gravel-, pebbles-, stones-, rocks-water-adding-stations
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54 five rewatered-streams

54S,54G,54P,54T,54R sand-, gravel-, pebbles-, stones-, rocks-rewatered-streams
56 five water streams

56S,56G,56P,56T,56R sand-, gravel-, pebbles-, stones-, rocks-water

(Fig.3)

58 five bins {containers)

588,58G,58P,58T,58R sand-, gravel-, pebbles-, stones-, rocks-bins

59 five screw-conveyors

595,59G,59P,59T,59R sand-, gravel-, pebbles-, stones-, rocks-screw-conveyors

60 five conveyor-motors

60S,60G,60P,60T,60R sand-, gravel-, pebbles-, stones-, rocks-conveyor-motors

61 five motor-speed-controllers

615,61G,61P,61T,61R sand-, gravel-, pebbles-, stones-, rocks-motor-speed-controllers
62 five water-flow-controllers

62S,62G,62P,62T,62R sand-, gravel-, pebbles-, stones-, rocks-water-flow-controilers
63 five computers

635,63G,63P,63T,63R sand-, gravel-, pebbles-, stones-, rocks-computers

64 five bin-fill-sensors

645,64G,64P,64T,64R sand-, gravel-, pebbles-, stones-, rocks-bin-fill-sensors.
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Claims

Claim 1. Procedure for recovering value-minerals from a watery-slurry, including:

(2]

(3]
[4]

[5]

6]

[7]

[8]

El

[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]
[18]

where the watery slurry comprises at least 50% water, removing substantially all loose-
water from the slurry;

dividing the slurry, by particle size, into at least two streams, being:

(a) a first dewatered slurry-stream, termed the small-dry-stream (34), essentially
comprising smaller-sized particles, and

(b) a second dewatered slurry-stream, termed the large-dry-stream (30), essentially
comprising larger-sized particles;

providing an operable small-water-adding-station, and operating the same to add
make-up water to the small-dry-stream, whereby the small-dry-stream becomes
a small-wet-stream;

providing an operable small-capture-station (36);

determining a small-optimum-ratio, defined as a ratio of solids-to-liquids that, being
present in slurry passing through the small-capture-station, maximizes efficiency
of capture of value-minerals;

adding the make-up water in such quantity as to bring the solids-to-liquids ratio in the
small-wet-stream up to the small-optimum-ratio;

after adding the make-up water, then passing the small-wet-stream through the small-
capture-station;

operating the small-capture-station to isolate and collect small value-minerals;

providing an operable large-water-adding-station, and operating the same to add
make-up water to the large-dry-stream, whereby the large-dry-stream becomes
a large-wet-stream;

providing an operable large-capture-station (41);

determining a large-optimum-ratio, defined as a ratio of solids-to-liquids that, being
present in slurry passing through the large-capture-station, maximizes efficiency
of capture of value-minerals;

adding the make-up water in such quantity as to bring the solids-to-liquids ratio in the
large-wet-stream up to the large-optimum-ratio;

after adding the make-up water, then passing the large-wet-stream through the large-
capture-station;

operating the large-capture-station to isolate and collect large value-minerals;

and where the small-optimum-ratio is different from the large-optimum-ratio.
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Claim 2. As in claim 1, including using the separated loose-water as, or as a component of,

the make-up water (38).

Claim 3. As in claim 2, including:

[2] providing an operable water-separator (25,31), which is effective when operated, and
upon receiving wet slurry, to separate substantially all loose-water therefrom;

[3] providing an operable small-water-adding-station (37), which is effective when
operated to receive loose-water from the water-separator and to add the same,
as make-up water, to the small-dry-stream;

[4] operating the water-separator, passing loose-water from the water-separator to the
small-water-adding-station, and operating the small-water-adding-station;

[5] providing an operable large-water-adding-station (41), which is effective when operated
to receive loose-water from the water-separator and to add the same, as make-
up water, to the large-dry-stream;

[6] operating the water-separator, passing loose-water from the water-separator to the

large-water-adding-station, and operating the large-water-adding-station.

Claim 4. As in claim 3, including:

[2] providing a water-distributor, and using the same:
{3] (a) to receive the loose-water from the water-separator; and
[4] (b) to distribute some of the loose-water to the small-water-adding-station and some to

the large-water-adding-station.

Claim 5. As in claim 4, including:

2] providing the water-separator in two or more stages, being or including a coarse-
separator (49T) and a fine-separator (49S,31);

[3] feeding the incoming watery-slurry into and through the coarse-separator, thereby
creating a coarse-wet-stream (50T) and a coarse-dry-stream;

[4] feeding the coarse-wet-stream into and through the fine-separator, thereby creating a
fine-wet-stream (50S) and a fine-dry-stream (46S);

[5] feeding the fine-wet-stream into the water-distributor;

[6] feeding the fine-dry-stream into the small-water-adding-station.

Claim 6. As in claim 1, including:
[2] providing an operable dry-divider (25,31), which is effective when operated, and upon

receiving the dry-slurry, to divide the dry-slurry into the small-dry-stream (34)
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and the large-dry-stream (30);

feeding the small-dry-stream into the small-capture-station; and

feeding the large-dry-stream into the large-capture-station.

Claim 7. As in claim 1, including:

[2]
(3]
[4]
[5]

[6]

[8]
0]

[10]

[11]
[12]

[13]

[14]
[15]

[16]

(17]

[18]

dividing the slurry, by particle size, into at least four streams, being:

(a) the small-dry-stream (46S);

(b) a medium-dry-stream (46G), essentially comprising particles of medium-size;

(c) a coarse-dry-stream (46P), essentially comprising particles sized between medium
and large;

(d) the large-dry-stream (46T);

providing an operable medium-water-adding-station, and operating the same to add
make-up water to the medium-dry-stream, whereby the medium-dry-stream
becomes a medium-wet-stream;

providing an operable medium-capture-station;

determining a medium-optimum-ratio, defined as a ratio of solids-to-liquids that, being
present in slurry passing through the medium-capture-station, maximizes
efficiency of capture of value-minerals;

adding the make-up water in such quantity as to bring the solids-to-liquids ratio in the
medium-wet-stream up to the medium-optimum-ratio;

after adding the make-up water, then passing the medium-wet-stream through the
medium-capture-station;

operating the medium-capture-station to isolate and collect medium value-minerals;

providing an operable coarse-water-adding-station, and operating the same to add
make-up water to the coarse-dry-stream, whereby the coarse-dry-stream
becomes a coarse-wet-stream;

providing an operable coarse-capture-station;

determining a coarse-optimum-ratio, defined as a ratio of solids-to-liquids that, being
present in slurry passing through the coarse-capture-station, maximizes
efficiency of capture of value-minerals;

adding the make-up water in such quantity as to bring the solids-to-liquids ratio in the
coarse-wet-stream up to the coarse-optimum-ratio;

after adding the make-up water, then passing the coarse-wet-stream through the
coarse-capture-station;

operating the coarse-capture-station to isolate and collect coarse value-minerals.
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Claim 8. As in claim 1, including:

[2]

[3]

[4]

[5]

[7]1

[8]

(9]

[10]

[11]

providing an operable small-conveyor (59G), which is effective when operated to feed
the small-dry-stream into and through the small-water-adding station;

providing an operable small-conveyor-flow-controller, which is effective when operated
to control the feed-rate at which the small-dry-stream passes along the small-
conveyor;

providing an operable small-water-flow-controller, which is effective when operated to
control the flowrate of water added to the small-dry-stream at the small-water-
adding-station;

operating the small-conveyor-flow-controller to create a feed-rate-F of the small-dry-
stream in the small-conveyor;

operating the small-water-controller to coordinate the flowrate of water to the feed-
rate-F, thereby to maintain the small solids-to-liquids ratio at the small-optimum-
ratio;

providing an operable large-conveyor (59P), which is effective when operated to feed
the large-dry-stream into and through the large-water-adding station;

providing an operable large-conveyor-controller, which is effective when operated to
control the feed-rate at which the large-dry-stream passes along the large-
conveyor;

providing an operable large-water-controller, which is effective when operated to
control the flowrate of water added to the large-dry-stream at the large-water-
adding-station;

operating the large-conveyor-controller to create a feed-rate-F of the large-dry-stream
in the large-conveyor;

operating the large-water-controller to coordinate the flowrate of water to the feed-
rate-F, thereby to maintain the large solids-to-liquids ratio at the large-optimum-

ratio.

Claim 9. As in claim 8, including:

(2]
(3]

[4]
[5]

providing a small-bin (58G), and feeding the small-dry-stream (46G) into the small-bin;

using the small-conveyor to feed the small-dry-stream from the small-bin to the small-
water-adding-station;

providing a large-bin (58P), and feeding the large-dry-stream (46P) into the large-bin;

using the large-conveyor to feed the large-dry-stream from the large-bin to the large-

water-adding-station.
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Claim 10. As in claim 1, where the incoming watery-slurry is limited to a flowrate of less than

five-hundred tonnes per hour.

Claim 11. Apparatus for recovering value-minerals from a watery-slurry comprising at

(2]
[3]

[4]

)

[6]
[7]

8]

[10]

least 50% water, including:

a water-separator, for separating loose-water from the slurry;

a dry-divider, for dividing the dewatered slurry into a small-dry-stream and a large-dry-
stream;

a small-water-adding station for adding a small-waterflow to the small-dry-stream,
thereby creating a small-rewatered-stream;

a small-water-flow-controller, for controlling the flowrate at which the small-waterflow is
added to the small-dry-stream in the small-water-adding-station, and thereby for
maintaining the density of the small-rewatered-stream at a small-optimum-
density;

a small-capture-station for capturing value-minerals from the small-rewatered-stream;

a large-water-adding station for adding a large-waterflow to the large-dry-stream,
thereby creating a large-rewatered-stream;

a large-water-flow-controller, for controlling the flowrate at which the large-waterflow is
added to the large-dry-stream in the large-water-adding-station, and thereby for
maintaining the density of the large-rewatered-stream at a large-optimum-
density;

a large-capture-station for capturing value-minerals from the large-rewatered-stream;

the apparatus is so structured as to enable the small-optimum-density to be different

from the large-optimum-density.

Claim 12. As in claim 11, including conduits for collecting the separated loose-water, and

conduits for conducting some of the loose-water to the small-water-adding-station, and

some to the large-water-adding-station.
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