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' METALLURGJCAL PRACTICE ON THE WITWATERSRAND

By F. L. Bosqui

(Continued from last issue)

Classification.

The necessity of providing a specially thickened and
classified pulp for tube mills gave fresh impetus to the
Study of classification, which hitherto had been chiefly
tonfined to the rather crude methods in vogue of
Separating sand from slime. The earliest classifiers
Were of the inverted pyramid type, a first series of

Spitzlutten with small pockets being designed to elimi-

Nate the coarse sand and concentrate, which were
Collected and given a special treatment, and a second

- Series of much larger pockets being used for separating

Sand and slime. A further separation of sand and
slime took place in the sand collectors, the overflow
of which passed to a series of return-sand spitz-
asten for the further elimination of sand, the ﬁpal
Overflow product from the latter going to the slime
Plant,

When tube mills were introduced in 1904, the coarse
Product was no longer separately collected but run to
ese mills; and the apparatus for classification gradu-
ally took the form of a simple series of spitzkasten,
Provided with underflow nozzels of different apertures.
his' underflow passed to the tube mills, while the
Overflow went. direct to the sand collectors, in which
the slime was separated from the sand and discharged
DY means of adjustable overflow weirs into so-called

- Teturn-sand classifiers, which in turn discharged their

Overflow to the slime plant. _ :
The first step in the much-needed improvement in

- Classification was taken in 1908, when Messrs. Calde-

a tuh

€0tt and Smart developed what is known as the dia-
Phragm cone, now generally employed for thickening
and classifying tube-mill pulp. This consists of a
Seet steel cone, 5 to 6 ft. in diameter and 7 to 9 ft.
¢eD, provided mnear the apex with an iron disk or
tdlap'hl‘agm. This disk is 8 to 10 in. in diameter, and
the annular space between it and the sides of the cone
'8 2 to 215 in. AT
0‘ he proper action of this diaphragm is obtained
inly when the cone is full of solids. The mass of sand
(:1 the cone then assumes a concave surface, the deep-
St point from the plane of the overflow edge being
Im.media'tely under " the central pulp inflow. At this
gomt, where the coarsest and heaviest product ae-
Umulates, the surface is seen to be in a state of slow
.eontlnuous subsidence. This slowly subsiding mass
€avy material, conceivably irregular OI'.COIH'CE‘1 n
¥ ape, may he presumed to act as a descending Wed_ge,
“®tarded in its downward course by the supporting
iria'phragm; while the finer sand, with the slime, tend-
tog to adhere to the sides of the cone, would appear
th be 1lt‘erally pushed aside and crowded upward by
.- centra] eolumn, so reaching the overflow rim and
Staping.  The slow, thick stream issuing from the
pez_; carries only from 26 to 30 per cent. moisture, and
frmlmmum of the fines which it is desirable to exclude
om the tube mill. . ;
on ese cones have a large capacity, and, barring the
00;{ disadvantage of vertical hejght required, may be
o Sidered the most simple and suitable means yef
Vised for, providing all the conditions requisite for
e-mill" feed that will enable the mill to work at
*hest efficiency. This device is now used either as

€ sole means of classifying mill pulp, or in con-

junction with hydraulic classifying cones. An im-
portant aspeect of this innovation was its having made
possible the introduction, in 1907, of the Caldecott
sand-filter table; a device whose success obviously de-
pended upon securing a sumitable thickened pulp, con-
taining a small amount of water and a minimum of
slime. The primary object of this appliance, as ex-
plained by the inventor, was to obtain sand in such a
eondition for treatment as would warrant the elimina-
tion of sand-collecting vats, which could then be used
for treatment purposes. Obviously, the effect of this
was to increase very considerably the capacity of a
leaching plant.

Single treatment of sand—Metallurgically consider-
ed, however, the significant feature of this appliance
was its revival of the old question of the possibikity
of single treatment of sand after proper classification.
In this connection it is interesting to note a prediction
made by Charles Butters in 1895, that ‘‘the whole ques-
tion of double treatment really resolved itself into a
matter of filling the vats with clean stuff, and he was
confident that the day would come when there would
be no double treatment.”” The first notable success in
America in collecting and treating sand in the same
vat was at the Homestake mill ; but in Africa, with the
single exception of the East Rand Proprietary, double
treatment has heen retained until quite recently.

In 1910, when the new plant for the Modderfontein
B. mine was being designed, I undertook to evolve
a simpler method than the filter table for obtaining
a clean sand, with a view to the subsequent elimination
of separate collecting tanks. This classifying plant
consists of eight small primary hydraulic cones, 2 ft.
9 in. in diameter and 2 ft. 6 in deep designed as con-
centrators for insufficiently ground sand particles from
the tube mills. The overflow from these gravitates to
four larger hydraulic cones, 8 ft. in diameter by 6 ft.
9 in. deep, which effect a very satisfactory separation
of sand from slime, the overflow gravitating direect
to the slime collectors. The underflow of the large
cones 13 evenly distributed in the collectors by the
Butters and Mein distributor, a device recently revived
on the Rand Mines group after several years of
disuse,

This system, in view of the possibility of treating
a considerable amount of fine (—200) sand in the
Butters filter, was found to be well adapted to this
mode of filtration, the correct proportion of fine sand
and slime heing easily obtainable. Moreover, an even-
ly distributed sand charge was secured, free from
lumps and layers of slime. This system has been
adopted by other mines of the Rand Mines group; and
in newer plants has, with a few modifications, super-
seded the primitive method of charging sand and slime
together into collectors and depending mpon a Kaffir
and a movable hose for even distribution. ’

At the Crown Mines, an improved hydraulic at-
tachment for come classifiers was devised by H.
Brazier, the reduction foreman at ¢“C’’ mill. This con-
sists of an adjustable nozzle for discharging water in
proximity to the apex of the classifying cone in the
form of a thin cirecular sheet, directed horizontally
between the nozzle and the cone. By means of this
system of cone separators, the classification of sand is



