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CONCENTRATION ON CONTARBT PLANE CONCENTRATORS.

Centea8t plane cencentratien depends upen the prin-
ple that a shin sheeét or film of water flewing é#or a plane
surface may be se adjusted that its quantity and velecity are
just sufficient teo bear away the lighter partecles of gangus,
leaving behind enly the heavier particles of the mineral te
be concentrated, adhering by #Ection te the plane, the concen-
trates being remeved by any ccniﬁent method.

Thus we see 1t is best adapted to the concentration
of minerals having widely differing specific gravities but may
be used fer the concentratioen of all ores and minerals with

any specific gravity whailéoever.

The ferms of machines of this c¢lass are varioeus, em-
bracing the simple Launder or Labgrinth, Sluilces with or whib-
out riffles, Buddles, Slime tables, Bumping tables, Vanners
&etc.,some of which are stationary, some with an oscillatien
from side to side, some with an end escillatien, and some e.g.
Vanners with a horizontal travel combined with the side escili-
ation, and still ethers, e.g. Buddles and Slime tables hav=a a
simple rerary metion.

Whatever the form, and however complicated the ma-
chine may be, the principle of concentratien remains the same,
viz.- it depends upon the transporting power of a thin sheet
of water and upon the friction of the ore particles upon the
plane. The economy in concentratien by this method is very

great since the machénes require but li@tie and sometimes ne

L4

pewer. Alse the amount ef water requirod{ferﬁwhe”eencentratién

is comparatively small. o

In concentration upon any of fhe éiﬁpl&ﬂétationary
machines of this class, we have four 'ﬁﬁanéitiééyﬁhich may be
varied at will, viz:- | |

First:- Fineness of the pulp delivered to the machine.
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Second:~ Dilution of the pulp.
Third:~ Amount of wgater used in the concentration.
Fourth:~ The angle off the inclination of the plane.

In certain machines of this class we have combined
with the above condition an oscillatory,linaer or rotary
motion of the plane or any combination of these motions, the
adjustment of which are necessary for the successful working
of the machine,

In the following experiments only the concentration
upon the first or simple stationary plane was investigated
to determine, if possible, a law governing concentration upon
this class of machdnes.

Takeirg the above variable conditions in the order
named, we have;~
First:~ Fine ness of the pulp delivered to the machine.

It is found by experiment that only the finer sands
can bg successfully concentrated on machines of this class.
More-over the concentration of the coarser material is found

to be much more perfect and much more economical in hydraulic
classifiers and on Jigs than on contact plane concentrators.
Thus we are practically limited to material which is too fine
to be successfully jigged which will vary from about sixty
mesh up to the finest slimes. In fact, no other type of machine
has been found which will successfully concentrate the finest
slimenm .

In some ores which break fine or shatter in crushing
we sometimes find that 2q7 te 4q7 of the entire mineral
contents of the ore is carried off as SlimPS ard hence we see
the great importance of their sucuess;ul conceatration..
Second:~ In regard to the dilution of thevpulije find that we
have a great variation according to whatrﬂée ﬁge concentrator

is put. FPor instance, a machine of this kind often reccivoes
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the overflew from other machines directly without any inter-
mediate sizing. In this case the dilutien would be very great
and the seperation very imperfect, but the pulp would be di=-
vided into two or more grades which could subsequently be
treated seperately.

Again,it is usual with the finer material to settle
out the pulp from excess of water and then dilute with just
enough water to allow the material to be handled by a centrif-
ugal pump, the remainder of the water necessary for the
concentration being fed upon the machine sometimes in the
form of a spray, and sometimes asothin a& A shect.

In some cases the dilution 1s so calculated that
the whole amount of water required for the concentration
is fed with the pulp in which case it is fed in a continous
stream,e.g. Bumping tables(Parsons~ Rittinger).

Third:~ The amount of water used in concentration will vary
with the dilution of pulp. The inclination of the plane, and
the size of the material to be concentrated.

If the amount of water be too great the concentrates
may be very rich but this would cause enrichment of the tails,

which would require retreatment. The amount is adjusted by
experiment to what will give the most ecomomical concentration.

( Note- see Page_ //r for apparent exception.)

Fourthi~ The inclination of the plane varies with the size
of the material to be concentrated.

Also it may vary as the difference between the
specific gravities of the mineral and gangue is large or small,
smaller difference requiring a less inclination, as upon the
inclination depends the velocity of the flgé;of'the water and
consequently its transporting power, and a?éo,‘to some extent
the friction upon the plane of the ore pafticlés. But it depends
more directly upon the material of which the plane is constr-

wucted.



(4)

It i8 also found by experiment that the angle of
most economical cencentratien increases as the size of the
material concentrated, but the variation is within narrow
limits.

In the following experiments a lead ore consisting of
Galena and a gangue which was almost pure limestone, was used.
The samples were picked out by hand and were consequently
very rich in Galena. Most of the experiments were conducted
upon a wide shallow launder made of wood which at first was
used witout covering and afterward covered with oilcloth.

The wood appeared to give the best concentration for the same
angle and amount of water. This is due probakly to greater
frictien.
A rapid approximate method of determining the P,.K.S.
contents was used as follows:-
equals weight of the mixture in air.
" weight of the mixture in water.

n Specific gravity of PLB.S.

g a w &

" Specific gravity of gangue.

X " weight of PbB.S. in the mixture.
A-X " weight of gangue.

Then (d-e)x equals dc(a-b) =-ae

or x " dc(a-b) =-ac
/ e a—c

The above is the method given by Ricketts to deter-

mine the weight of gold in an alley.

In the fellewing experiments Tablns one te eight

.....

best average concentration.
The angle of inclination was vafi&d starting from a

point where no separation could be obtained'and gradually



(5)

increasing the inclinatien until the material was all washed
away thus determining the extreme limits of cencentratien.

The discrepancies in the results are due to unaveid-
able errors in performing the experiment, viz.- of ebtaining
exactly similar conditions with each experiment.

TABLE 1.
Ore 16# to 20#.0re Heads Yadds

0 Sp.G’ Pb.S% P.& . jo Qe ye
11,30 3.2 24.0b 3.44 34.94 3.1e¢ 20.20

43

17,30 3.2 24.05 3.50 37,75 3.10 20.20
23.50 3.2 24.05 5.33 30.60 3.11 20.85
Amount of water used was seven liters per minute
The ore was found to be entirely too large, instead of flowing
down the plane as a sheet , the water was broken up into
little rivulets thus preventing concentration. The results
obtained have léttle or no value except that they show that a
very large amount of water would be necessary for the concen~-
tration of the material.
Owing to the form of apparatus we were unable to use
a larger amount than seven liters per minute,

Table 2. (Covered Launder.)

Ore 24# to 3o#.

8 s,p.eom. 1%.s"%‘f’c‘»i-??t{I “ben , SpTgi_lg.b_f‘?/__
4 3.33 S0.60 no separation

5 n " 4,54 65.2% 2.85  7.32

6 " " F.oo 76.35 3.33  30.60

7 " " n 6.45  96.82 5.1ej £§e.2o

8 " n 5.00 76.35 5.;5 'gz.3é

9 " " 6.20 93.65 560 »ié.éag
10 " " 5.85 89.58 3.48 ‘59.45
12 " " 4.00 56.81 3.Z 28.25

AN
O
s
Q
K
- 0
o

15. n " all washed away
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Water used eqauls five liters per minute . In this
experiment the plane was cevered with ¢il e¢leth. The seperatien
was not very goog, the friction between the pulp and the plane
being teo small for this size of material.

The 1limits within which concentration is possible
for the given surface and material was found to be between
four degrees and fifteen degrees with a maxium concentration
at about nine or ten degrees.

This inclination will not give an eco nomical sepera-
tion as the tails carry considerable galena, as seen from
the table. Hence, from the above data it will be seen that
concentration of this material by contact plane concentration
would not be economical.

TABLE 3. (Covered Taunder, 3

Ore 30 to 4o.

{ g_% spqugesA % Sp. T B sng gaélgji§27“"§
Test No.l.g 4{ 5.652 42.64% }No sejgratigﬁ {
o2 g 5% 5.65% 42,641 4.65% 69.08] 2.93f 12.05 %
o 3 g 6% 5.65% 42.64f &965] 69.08% 3.11] 20.9 %
noomo4 3 7% 5.55% 42.64} 4.25% 51.20% 5.12% 21.51 %
noon 6 g 9% 5.65% 42.64% 4.42% 64.54§ 5.90% 15.56 %
noon 7 % lo% 5.65% 42.64% 4.54% 67.98% 5.01% 17.77 %
n o8 g 11% 3.65% 42. 64{ ali washei downgthe plani |
ST SRR B T N T
(
Witer used equal te five liters per minute, Dilution,

Size and amount of pulp censtant, inclination of the plane

varied.
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TABLE 4.

Ore 40 to He,

_;3“WMbF§~MMTT“ﬁ&ﬁ3”"?I“_'EQE' A/_
__ ... . 180 Sp.G. Pb.SI%» Spig Pb.SF Sp.G Pb.Sr .
T P
g4g 3.55% 50.6% 4.65§ 69.08% 5.00% 15.55
15( 3.33] 30.6] 5.oog 76.35% 2,93] 12.42
i ! ! {
j6¢F 3.55% 30,61 5.40% 83.17% 3.00]i5.55
i I !
171 #.33] 30.6] 5. | 76.35] 3.2 | 25.
. § ] { 4 {
%8% 5.55% 3o.6§ 5.oo§ 76.35% 5.08% 19.45
ggg 3,33} 50.6% 5.33§ 80.15] 3.17! 23.53
i ; [
log 5.55% 50.6% 5.40% 81.07% 3.20! 26,00
]\f
... 111 3.33130.6 | alljwashedlaway [ __ _
R S T '

Water five liters per minute., {nclination varied.
The explanation of the narrow limits of concentration is that
the plane was freshly covered with oilcloth and had not yet

been scoured or worn rough.

TARBLE 5.

Ore 50 to 60.

Ore Heads " Tails
8 Sp.@ PBp.BL Sp.@ Pbs% _ 5p.0 | Pb.5f
5.8l 47.80 no _separation

—— -

5 2 " 5.3 81.48 3.00 15,55

6 " " 5.77 88.03 3.11 20.9

7 " " 5.4 85.i0 3,12 21.51

g8 n " 6.45 96.90 3.22 26.16

9 n 2 6.46 96.95 3.20 25.
loe " n 5.7 87.65‘ 3.2 25;
R " 5.7 87.653 3.33 30.6
12 n " all washedaway.

Amount of water five l#iters per minute. Dilution

amount and size of pulp constant, inclination varied.
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TABL" 6 See curve Ne.l.
Ore 6o# to .. To#.
Ore ‘Héads — Tails |

8 "Sp.@ ~  Pb.5% Sp.@ Pb.Sk Sp.G Pb.S%
! 5 .74 45.56 no separatien

5 " " 5,00 76.35 2,97 14

6 " n 5.12 78.40 2.9 le.3
7 " " 5.56 85 03 2/96 13.55
8 " " 6.24 94 .42 3.12 21.51
9 n " 6.67 99.1 3.256 27.32
lo n n 6.69 99.54 3.27 29.0l
11 n » 6.75 leo.00 5.48 36,31
12 n n all washed away.

Dilytton, size and amount constant, water five liters
per minutg/inclination varied.

It waQT%his material that the first geod concentra-
tien was obtained which shows that the brginning of the eco~
nomical applicatien of this class of machines is practicaily

where economical concentration by jigging ends.

Table 7.
Ore 8o# to 9o#. See curve No.2.
~__Ore Heads Tails T

© Sp.6_ _pb.5¥ Sp.a__ Pb.S5% ©Sp.o Pb. 5%
2,50~ 8.56  350.6 no concentratien

g. n " 3.78 45,85 2.9 lo.30

4 " n 5.0 76.35 2.92 11.52

5 " " 5.565 86.11 3.02 16.58

6 " n 5.88 96.00 2.94 12.45

7 " " 6.06 92.25 3.03 17.01

8 " " 6.21 93.44 5.04 17.58

9 " " 6.25 94.56 5.08 19.45
lo " " 6.26 94.56 3.08 19.45
11 " n " " " n

2

12 all washed away.
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Ore finer than one hundred mesh.

TABLE 8. See curve No.3.
" Ore Heads TaiIs
® “Sp.G Pb.5¥ Sp.6  Pb.§% Sp.¢  Pb.T%
5-%6 3.5 .85 " no condenfration
3 " n 4.44 65.76 2.9 lo.d
4 " n 4,82 72 .80 2.96 13.55
5 " n 4,98 75.92 5.05 17.77
6 " " 5.00 76.35 5.01 15.06
7 " " 5,25 8e.08 3.12 21.51
8 " " 5.75 88.21 3.20 24 .0b
9 " " 6.20 93.63 3.21 25.48
1o n " 6.45 97.04 3.2b 27.52
11 nn 2 6.46 97.21 3.26 28.08
12 " " 6.67 99.10 3.41 33.82
13 " 2 6.75 loo. 3.44 34,94

Water five liters per minute, dilution, size and am-
cunt of pulp constant, inclination varied.

The wider limits of concentration may be explained
by the fact that the o0il c¢leth covering had become rough with

wear and therefore the friction was greatly increas<d.
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Material unsized finer than 6e#,

TABLE 9.
ore Heads ) “Tails

0 Sp 6 Pb.5% Sp.8 Pb.S% SP.G___ Pb.S%
4 ;3318 36.51  ne separatien

g " " 4.44 63.76 2.85 7.32

6 " " 4,67 69.80 2.90 le.%e
7 " " 4.7¢ T7e.05 2.92 1L.52
8 " " 4,82 74.8e0 2.94 12.45.
9 " n 5.00 76.35 2.95 12.85
lo " " 5.00 76.35 3.00 17.77
11 " " 5.43 84.27 3.23 26.52
12. " " 6.15 87.59 3.33 30.6
13. " " all washddaway .

Water five liters per minute, inclination varied ,

TABLE 1le.
Material used finer than 7e#.
Ore N Heads - Tails J
0 Sp.G  Pb.S5% Sp.G Pb.S% Sp.G = Pb.Sn
4 3.64 41,74 no separatien |
b n " 4.67 69.80 2.9 le.30
6 " " 4,98 75.92 2,92 11.52
7 n " 4,99 76.25 3.00 156.55
8 n " 5.12 78.40 3.5 17.77
9 " " 5.0 84.78 3.12 21,51
le n n 5.56 85.23 3.25 27.25
11 " 2 6.00 91.56 5.55 30.60
12 " " all washed away.

Water five liters per minute, inclination varied.
Amount , dilution, size of pulp constant.

Fromthe above tables we see that close sizing is not
absolutely essential though in most cases 1t gives cleaner
tails than where the material is unsized. Since the cost of

¢clese sizing for fine material is very great, we see that whil®€

the loss of Galena carried off by theoverflow is cohsiderable
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it is not sufficiently great te pay fer the extra expense of
close sizing.,

We see from'the foregoing tables that there exists
a certain relation between the inclination of the plane and
the concentration o f the pulp, the other quantities remaining
constant,

To find this relation and establish, if possible, a.
definite law concerning it , let us plot the angle of incli-
nation as abscissae and the per cent of Galena in the Heads

and Talls as ordinates.

Plotting the results as obtained we get a curve
beginning at a point (h,k) some distance from the origin
and rising rapidly, finadly b-scoming parallel to the axis of
X. Moving the origin to this point we may assume the
qquation of the curve to be of the general form
y equals ax plus bx* .

We may write this y equals bx plus a. If the equation
fits the curve, we ?hould expect y and x to plot as a straight
line since-y equals a plus bx — ?s the general equation to

a straight ?ine having a slope(b) and the intercept (a) on

the axis of Y.

Upon plotting y and x we find that this is very
nearly true, the discrepgncies being due probahbly to errors
;;é experiment.

If we sibstitute (y-k) for y and (x-h) for x in
the general equatien, we get,

y-k equals a(x-h) plus b(x—h" as the equation of the curve
referred to O as origin.

The ordinate "k" is determined by the percent Galena

in the ore used and similarly the point "h" is determined
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by the angle at which no concentration ig.poésiblé i.e. where
the ore is all left upon the plane.

This equation is applicable to the wurve only
between the limits ,per cent Galena in the ore and per cent
Galena in tae highest concentrates and it is useful fo use
only between these limits sinc:ithe first case ail of the ore
is left upon the machine and in the second case all is washed
away, i1.e. it applies between the extreme limits of concen-
tration.

The same general equation is found to apply to the
curve of concentration of the tails, the only difference being
that the curve has an origin (h.o) i.e. starts from a pbint

in the axis of X.

The quantify "a" is the intercept of the 1line y
plus bx on the axis of Y, and the quantity "b"is the tangint
of the angle which the line makes with the -axis of X.

These values may be taken directly from'the plet
and substituted in the equation and the origin changed by
substituting the coordinates h.k. as taken from the plot, in
the equatdon,

(y~k) equals a(x-h) plus b(x—h)l

Applyving this equation to the curve obtained from
plotting the concentration of 60# to 7o# we have the equétion
referred to O as origin
y equals 1l6x plus(—l)xt equals 16x -%% and moving to the point

1o To
0 as origin we have
y=-46 equals 16(x~4) 1%_(x-4f' or reducing we have
10y plus 196 equals lsgx -x¥,

The concentration of the tails in this case plots as
a straight line. Referring, to the point 4 as origin we find
that the genéral equation holds true o nly when b 'equals o or

the equation is y equals ax. Now referring this to the point

O as origin we have y equals af{x-4) as the equation of the
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line. This would mean that the concentration is directly
proportioned to the inclination of the plane.
Referring to the curve obtained from the concentra-
tion of the ore from 8o# to 90# we have

y equals 188x- 5 (x* as the equation referred to the point
48
O!' as an origin or

y-30.6 equals 18.8(x-21){-§_(x—2%f' as the equation referred
48
to O as origin or

y plus64 equals 18.8x -5 (x-21)* .
48 2
The equation of the curve obtained &rom the material

finer than loo# we have for heads

vy equals 17x-x” for O' as origin or
1o
y- 45.85 equals 17(xﬁi)4x-§)?educing
2 2
BT le
loy-27.5 equals 175x-x¥ for O as origin

For tails we have,

y equalsd.5x~x* forpt. 21 as origin or
! o =
y equals 3.5(x=5) =(x-5)
2

lo

loy plus 15 equals 36x-x*.
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TABLE 11.

Ore finer than lee#,inclination constant equals 7%, water

varied. See curve No.5.
Water 7ittere—per—mimute.
j Ore L, Heads —  Talls__
Mok~ Sp.@ Pb.SHp  Sp.a 8% sSp.c Pb.5%
1, 3.75 - 45,85 5.12 76.40 3.26 26.08
gllf!)‘!

2 " " 5.00 76 .88 5.33 30.60

21

2 n " 5.27 8l.e0 S.25 27.56

> " " 5.00 76 .35 3.27 29.01

31 " " 5.00 76.35 3.25  27.36

2

51 " n b.00 76.35 3.53 30.6

)

8 " " 5.12 78.12 5.20 25,00
14 n n 5.55 86.11 3.22 26,16
16 " " 5.25 80.08 3.17 25.74
18 n " - 5,13 81.85 3.25 28.25
20 n " 5.00 76.35 3.33 30.60
22 " " 5.00 76.35 5.33 d0.60
24 - " " 5,00 91.56 3,48 36.31
30 *° " " 5.30 81i.84 3.27 29.01

If we plot the water in liters per minute as abs¢is~

sae and the concentratien as ordinates we get two straight

o

lines parallel the axis of X. This would mean that the concen-

tration for a given angle is independ@nt of the
water used.

transporting power of water dees not increase as

after 1t»has attained a depth

vari=s only with the velocity

used was so fine, a very thin

immerse the particles and the

same however great the amount

0
sufficienttimmerse

of flow.

This may be explained by the fact

amount of
that the
the depth

the bedy, but

Since the material

shret or film was sufficient to

concentration would remain the

of water varied i.e. providing

the velocity remained constant.
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The variations of the points froma straight line is
probally due to errors in experiment viz.- the difficulty of
feeding so large a quantity of water in an even sheet.over

the entire plane.

¢

TABLE 12.

Inclination constant equal$s degrees, water constant e quals

+
51%5w3er mhnute, Size of pulp varied .

Ofe fumer tacn vov” ) See curve No.4.
Ore " Heads ] Tails j
SP/G Pb.5% Sp.G__ Pb.S57 _ Sp.G@____Pb.5%

Ph, &
i

Mesh Av. |
l6~20 18 ~ S5.20 24,05 5,20 24,05

24-30 27 3.35 30.60 4,54 65.23 2.88 7.32
d0-40 35 3.65 42.64 4.65 69.08 2.93 12.05
40-50 45 3.33 30.60 5.00 76.55 2,93 12,05
50-60 55 3.81 47.80 5.30 81.48 2.97 14,00
60-~T70 65 3.74 45.56 5.00 76.35 3.00 15.55
80-90 85 5.33 30.60 5.5656 85.11 3.09 16.01

Yfiner loo 3,75 45,85 4,98 75.92 3.05 17.77
than loo.)

If we keep the water constant and also the inclinat-
ion we have as the only variégggé the mesh and the concentra-
tion.

Now if we keep the water constant and also the
inclination we have as the only varieties the mesh and the
eencentratioen.

New if we plot mesh as abscissae and per cent Pb.S
in the heads and tails as ordinates we obtain curves very
sililar in appearance to those obtained_b&ﬁvaring the angle
of inclination. s

Applying the smme equation w}lfina £hdt@y and x plot
as a straight line and hence we may say ﬂﬁat tﬁgxgquation
vy equalsax plus bx*is also true for this dése._}‘

Henee the general conclusionifﬁat; within certain
limits, the effects of varying the size df thé material used,

and the inclination of the plane for constant size are similar.



I
|
|

|
it

-
t

- — -

e i'— Ay

- 1N
3

=
|
MY
——] . ] |
| |
53
...l
3
:
i e

i
HHHE

|
T
i
+ ‘i‘Ti....
o
H

3

>
B0

i

H

|
]

”__-l..L.}_

etk

i i

__.l.._h -
2 e e
IyHE S udama S35 1 B 1ES —
41 T
HE el i aall Baela bus ra
2 iR = 2 S O A
: et | I -

-
T
i
I

:
|

———

b —

SIS

“~
Q? :

S

3N

R TR

Ir..-.,Tw...u. g — 1 rI =_=SUES R

: LAATL N TR, P T

e VI
- =
pEET, EPPEMIMEWTAL ERaINuRR1)
.i._
|
|
i
]
i
1
|







oy " - - .

\g = \ : h
sl ] o ...ﬂ I

_ | ™ m,”w, i % & S~

o

X

e

RS

_/
|

|

S

e uﬂ N
A
an....».l

,_ l.~8

L ]

ﬁ. LY Q-ff;.
4

T atlin
4




i S = - ~ .

-’ v e . 4 = . B y
INENRSENENEEEaN UMl ENRSS SERES RER IR SRS TR ViR e PR I [T ky &l _ |
A * w_.r#. ..T_T_.u EAMUNEHEE 0 a8 f.am.mn __s..* M; _ 0 e a2
G Bard e BN BN w7 WSl R == n sl LRALN g mana & 2 2 o . :
4___.“._ S T f | | i | i
O 0 O ) TS a0 I A (Y | * _ _ !
e RS THE P | % DB Jmhl (LN N2 (WA NI I8 AP RS RN 81 IS AR Y TR0
SERS s vauuan _.___.ﬁ_ﬂ__ R i _ i IE=R |
aibe m_r,_ LT | i | | _
FREESRER Y § TT 1-,:_|:||]|-g . | |
. bbb b _
Hbebe (T [ | R TS IS

| [ ) S i ST | |

LU ETEREH | | | | |
__m|J_P“__ _ g ) ! _ . . .
T T T Fel o _ | _
L1 | L] _ | _ _
1 T oS ORIl e
“

f—p

N\
~3 ‘ |
AW i U | |
¥ R T e e T e - . - ~
SHi TINIRERH ] Mg
...t-_i-_-!. I_II _ ! 1.._1.*1 'ﬁ:q.. .@.-.. 1. .m.m _."_
Wh ___... __ M 'l i T HE +~mr—w.___
SR HE L] RS I 0 B A3 1S 1SE PN
NEERELzERNIRSY REGERUS S TR 1 | e
il S il HE N me 22 __ Pl paa s LT i : | 1111
IR B i A e iy HT e g
iEEeiRiaandi 12 RN 8EEdR-2RE ANNATAY fididaditesheia=1Rekabi) ;_uEw.f?mﬁﬂ_
1 H EEEEH HEARS _ e ] ; R
Rt ,“ __m# __ _A :_ _m_n “ ___ .m_.. __ ”_P _ | |
L w0 g 0 A O D000 W OO (DR 8 T Bt 8 :
~See i S HH | N
LT SEN i8 1 - i _:uihlq.__ el __ _.L_ | 7
Ealanaaa RER SRR Radnl REstuR=Rly phcEabasadcEdRbes i Ik u
FHEFEE R LT TH P ETTR S
dmmmRd waats Gas e b AR AN il =kd 48
| o w6 A A A | FH B
Sasedd EHEHEH T EH P
ZEenu ¥R 10Y EENEY R UEEEETER SRANY ANK g
T ’ _ ! -1 ' H =
_,__.LL. ! ﬁ THE TR L
] H_..l | | NN .\ i i
AN T
R R A EE ] e A R
SEN R A e sk ciR R R aRE 2 scEanesizas
W o b il g _-I__ 1| _ Li T LLLLL L___;,L”_J__L.. H..
5 R R S VAN SN AU AN oy 31T
O NG geEpant: {11 ,_I _ﬁ | ld»./
g A S WS AR AR NS AENGR B N ERNE W HERNN]
PP P TR : _ T ...hr“w_f.w. w_h M
L D e PP ENCE R D R e T 1 i
0 N 0 0t o0 o O R R
- foegbod "-.ﬁ M b} L (o] N o T S A I TR A ...I-m. = . q._.. v " —..r
; A RANER S N T RESyugEangauREd 0 r T . # : F Ww
5 N+ MBERAEREENEEER M ‘*‘.I.i: i t | .."__ﬁ._h
- ] L4 FE R . [l M Ll
: Siza ngasyNuNEdbensanasuuican CIBERuanan s, anatsy qail NOURI NN
5 3 o =0 0 1699 0 A Tontr T IIL S TE LT
: ot : _,w.,.,u. b H: .T,,i _L_u_ﬂ : i “ Rl J.rV‘ Eh. =
i I ..h. ™ e #j._...w_ ‘ J *EEN . i.._dn 1 1| «
EEsRgEd S ES Ll L. I s padia diahed-i TN ey &3 H i H4d
T N i “ T ; va iaee PriT .ﬁ%_j __:__ |
HH R mE e EEnumun s uat auuanxagtalhd ST AARARRANES RSN
R E : - 30 i MY Eaile ___._____m, 11 m
_,_ b= ' ' 1 __HH =t t s & ik - i | .&_ H
2 0 01 ) AL IS R A e SR R R R R e M R s it e il S AR RS
J/ B8 1 B 1 ] B 1 0 1 I = " - Thedmmnmnnus g null ~
< BEH IR e e : : PEEEEREREEr e L
V//M T - ; T o n
R EEEREESN kak B g ny LN . i BB 0 D 0
SRl - H4 _ - iaokuanns} REA AW A A
' R L d el
: = -y & . , e - inuax A\
= L s = X W X - L R, N



G ey Tt

éﬂtﬂi&/ﬁﬁw b ﬁ’ma‘u%f f Yl{alz« Qs

7o i ¢ '
%les : i i
T, A, TN ‘ : ?

74 =

X

» N =
ey .

s
o R =
St . .
d Tati}
[ éﬁ__;__. Q — ] ® —
_WU‘ - 4 - 1
o A
&

& —_ —

l{' — -

e - - S Xatey wnlitens ger Minude : =

0 £ v b § 1 # o é £ P24 P ¥ A s f 70

“



(16)

SUMMARY.

Prom the foregoing equations we may determine the
concentration at any given angle eor, given the reqdh.concen—
tration, we can determine the angle at which to set the plane
to obtain the desired result.

Alse, between certain limits, the =ffect of varying
the inclination of the plane, and of varyingthe size of pulp
delivered to the machine, the inclination remaining the same,
Is similar, since the same eaquatien may be applied to the
curve obtained in either case, the equation differing only in
the absolute terms i.e. the coefficients "a" and "b".

Again we see that after sufficient water is fed upon
the plane to form a film of depth sufficient to immerse the
particles of ore, no increase in the volume of water, however
great it may be, will increase the concentration for the given
angle, the velocity of flow remaining constant.

Also it was found that in erder te obtain good con-
centratien, it was neceséary to comb eor brush the material

upen the plane so that the water ceuld have free access

to every particle upon the plane.
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A new Process for lLead Smelting.

This process is bas:d upon the following reaction:-
PbS plus 2Pb0O mguals 3Pb plus So2.

The Pb.S and Pb.0 are melted in separate vessels and
then poured together in the proport;on calculated from the
above reaction. The formation of the So02 is attended with a
great liberation of heat. This heat 1is sufficient to keep the
whole mass molten until the reaction is complete and the Iead
can be ladled into moulds.

The reaction is complete in from.to three minutes

after the molten Pb.S and Pb.0 are}poured together.

It is found advisable to pour the two simultaneously
into a receiving vessel for the liberation of SoZ2 takes place
with such rapidity that if the above precaution is not obser-
ved, the contents of the receiver will often be blown out by
the escapﬂ& gas,

The greatest difficulty experienced in the Labora-
tory work was to get a material for crucibles which would not
be corroded so rapidly by the Pb.o. Ordinary cnucibles were
eaten through before the fusion was complete, and the best grade€
of fireclay crucubles would last for about ohe fusion.

The Pb.S corroded the crucibles very rapidly also.#
lining for the crucibles consisting of
Calcine two parts by velume
Raw fireclay ene part by volume
Ceke , forty mesh one part by volume
was tried with varying success.

The linings were vary rapidly corroded by the

litharge and in ho case could be used the second time, but
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the Pb.8 did net cerrede se badly.

The results of the experiments were net satisfactery
as therewas always considerable less of Pb.0 in cracks in the
lining, reduction by the Carbon ef the lining etc., s8e the
materials were not poured together in the preper proportion.

In most cases the reduction was incempletebut in a
few cases bright, malleable Lead was obtained which shows that
the mpethod %s feasible if a non~cerrosive 1lining could be
obtained fer the crdcibles, It also has the advantage of being
very rapid.

The principal disadvantages are the corrosive
character of the Pb.o and Pb.S and loss by oxidatien. The
Pb {pfumes make the method dangerous unless proper precautions
are taken,

Owing to the lack of material we were obliged to
discontinue our investigatien of this subject and take up

anether.
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