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In these dsys of close commercial competition the
line between the success or failure of many industrisl
enterprises is often perilously narrow and their directors
must needs either revert to the uncivilized methods of
our predecessars - the robber barons - or devise some method
of raising the effieieney of their producing plant in order
to continue making & reasogable profit,

Mine owners have found this ovt to their cost as
silent mills in many parts of the country bear witness,

The cause of their elosing down is no dombt not directly
trsceable to competition, but is in many cases dume to the
Jowering of the grade of ore produced by the mine. In
either case the result is the same and their Iife might
have becn rerhaps indefinitely lenmgthened by & small in-
erease in efficieney.

The science of ore-dressing has come forward nobly
to their aid; in the last twenty years especisally, the ad-
vance both as regards the invention of radically new methods

in
as well as,devising means of inereasing the efficiency of

0ld methods, has been most marked,.



Mines which ten -- even five -- years ago in some
instanees, were ragarded ss having lived their span of life
because the grade of their ores had fallen too low, have
now been re-cpemed, and specially designed mills are pro-
£itably comeentrating the low grade ore and former waste
dumps,

Low greade ore-bodies which a‘decede ago no man in
his senses would have dreamed of opening up, are now sucesss-
fully viorked gnd the means of 1ivelihood of thoussnds of
men,

One of the causes of these fer-reaching and bens ficial
changes is the improvement in the art of sereening. This
process, thanks to modern improwements, cam now be earried
zm economically and with moderate efficieney, sesverzl stages
further than was hithertofore deemed possible,

Until recent years not much sereening wes done of
materisl finer than about 1% For gizes larger thsn
this some form of revolving trommel is most eommonly used,
but it has not been found economical to use this typs of
secreen for fine material owing to the expense of the fre-
ovent renewal of the large screen sreas employed, and the

blinding of the screens, Msterial finer than 1" was
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therefore generally treatsd in soms form of hydr-ulie
classifisr or system of settling tanks. This method
is however open to the objeetion that more minersl is gener-
ally lost in the tailings of concentrating deviees using
claséified feed than is the case where screen sized feed is
used ; hence many sattempts have been made to evolve a sereen-
ing machine which would sconomically taske the place of elas-
sifisrs,

In the guest for a good fine sereening machine
Pivs genergl types seem to have been evolved:

(1) Sheking Screens

(a) flat, } L, . )"I'D"M’gowf'u”\/ ol\wkwm |
eing

(b) 4nelined,
(2) vVibrating screens, 1n011neam-{ Prlew(se CuilClUW%;
(3) Stationary coniesl sereens having the feed pro-
Jected upon the sereen surfasee with some fores,
(4) Secreens fixed in a cylindrieal or conical frame,
the whole revolving upon an axis usually inelined.

(5) Serecns of the belt type.

Very little information of value is to be found as to the

work of these sereens. Types (1) and (2) do good work and Me
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(5) and (4) are more apt to blind but the screens do not
wegr out so quickly.

The 5th type does moderately good work, is
quite free from blinding and has a large capacity. The
Cellow sersen is of this type, and the following tests
were all done upon this seresem, It consists of an endless
belt of sereen cloth (zgbout eight feet in circuit and one
foot wide) edged by rubber lips which prevent the sands from
spilling off the sereen, and take the strain of driving
off the cloth. This belt is ecarried on two overhung
horizontal shafts one foot in diameter and travels at from
20 to 120 feet per minute. The sands are distributed aeross
the width of the belt by s slightly sloping feed sole, and
£211 in the direction of travel of the belt, A shaking
spray near the eentre of the belt helps to pfit the under-
size through. The oversize is washed off the top of the
belt by snother spray as it passes over the tail roller,
This machine should have & espacity of rather %@ss then a
quarter that of the standard Callow sereen which has two
belts each two feet wide and slightly longer than this
one,

DESCRIPTION OF TESTS CARRIED OQUT.

Two series of tests were made; one upon barren



sandg,and one to prepare some ore for cencentration on
the Wilfley Table.

Por the first series a eonsiderable quantity of
& purs hard nepheline syenite was obtained from the Forsyth
quarries at the back of Mount Royal: This was erushed to =
maximum size of about / /nch and them fed to s Huntingdon
mill heving an 18# discharge sersesn.

The pulp from the mill was elevated by & small
eentrifugal pump to a small desliming cone which took
out the ma jor portion of the slimes, & screen analysis

0of the remaining sands showed the following distribution of

sizes:

Mesh, % Woight.

On 20 7.0

y 30 17,2

" 40 7.9

" 60 12,4

" 80 15.2

100 3,2

Thro? 100 37.1

100.0

The writer believes that in any system whers
crushed material is treated on sereens or in classifiers,
it is the best practice first to removs mo$t of the slimes.
No sereen or elassifier can be expected to do good work

on & fesd erowded with siimes,



The Callow screen was fed from s cone ecarable
of holding about 500 1bs. of pulp; the pulp was sent up into
the cone by means of g hydraulic elevator, the surplus water
overflowing from the lip of the cone and carrying a small
amount of glizes with it, The water neeessary to opsrate
this elevator smounted to about 18 gsls. per minute. TUn-
fortunatiely there was & certain smount of classifying on
this account, so that the feed at the beginning of esch
coneful was generally somewhat coarser than near the end,
and the very end of a coneful of sand was always marked
by & rush of fines, which in some eases had & noticeable
effect upon the run,.

The bottom of the cone was provided with g series
of interchangeable circulsr orifices held by grooved
side nieces. These orifices varied from 1/4" uwp to 3/4%
in diameter, the difference between each size being 1/16",
So long as the size of the pulp and the heed of water in the
cone was kepnt the sams, the rzte of feed from any one orifiee
remained practicslly constant.

The amount of water in the feed stream wss Te-
markably constant, no matter whet the size of the pulp,

et sbout 35%. Any additional water to brinmg the retio of



water to feed, up to the required figure, was added from =
ecalibrated cock st the hesd of the feed sole.

A glance at the screzn analysis of the sands, showed
that & 60 mesh scresn doing perfect work would pretty even-
1y divide the feed, - there being 55,5% p€ the sands through
60 mesh. Hence a 60# screen was used for the first six
tuns and the rate of fsed, belt speed, and water waried.

Teble I gives the results of these runms,

Table II gives the results of the runs on ore
subsecvently uvused for the Wilfley Table,

The espacities given by the manufacturers for the
gereen are as follows, assuming & 1:1 feed.

Tons/24 hrs. Tons/24 hrs. 1bs/min.

Mesh Standard Small size Small size
Size
20 250 62.5 87.0
30 200 50.0 69.5
40 150 37.5 52.2
60 1256 2l1.2 43,3
100 75 18.%7 26.0

It will be noticed that throughout the tests the

capacities obteined avercged about one third of these amounts,

The writer is of the oninion thet both this and the some-

what low efficiencies obtained may be traced to the fact thst
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in all eeses the screen cloth used conformed to the standards
recently recommended by the Institute of iiines and Metallvrgy--
that is, the wire used in meking the sereens is the same
size as the svace batwesn each wire, so that the percentage
of opening is only 25%, whereas the screens ordinarily in
use may have a percentage of ovening as high as 45% with a
disproportionately larger incresss in capacity.

The "efficiency™ of a2 screen has been tak%en as the
quantity of wndersized materisl passed through the screen,
expressed as & percentage of the smount of undersized material
in the scresn feed, Thus g screen which left no undersize
metarial in the oversize, would have 100% efficiency.

The faetors which affect this efficieney are:-

(1) The thicknesc of the bed of sands on the sereen,

(2] The time this bed is sllowed to remain uwpon the
screen,

(3) The ratio of the quantities of oversize to under-
sizs.

(4) The amount of water in the pulp (if wet screening
is employed).

() The proportion of meterial which is nearly but

not ouite smgll enough to pass through into the undersizs.

(6) The percentage of opening of the sereen employed,
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With regard to (1] and (2) it is obvious trat the thin-
her the bed the guicker the screening will be done, and the
greater will be the efficiency, but the smaller the capacity.

A considerstion of the third factor brings to light =
weakness in the use of the above definition of efficiency as
a means of judging the quality of the work done by the screen,
Take for instance two lots of somd af say 100 1bs each, Sereen
gnalysis shows that Lot 1 has 20% and Lat 2, 60% of particles
beliow a eertsin screen size, These lots are then screened
on the same gized screen under conditions such that the effi-
cieney is the same ~ say 75% in both cases., The undersize
remgining in the oversize after the screening will 3Bm the
case of Lot 1, amount %o (20-—:gg—of 20) = 5 lbs, or 5,88%
of the "oversize"™ produced. Ip the ocmse of lot 2, it will
be (60 —f% ¢f 60) = 15 1bs, or 27,3%. In each case the effi-
cieney is the same yet there is a difference of ovsr 20% irn *he

percentages of undsrsize left in the "oversize™, & fact which

must be borne in mind when compsring the work of different
screens,

(), Up to the point when the secreen begins to get flood=
ed, the more water the better th:c gsereening will be dors,
(5] Some types 0F gerconz raviily become blinded where

there is much material of this class,
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(6) The best screening will naturslly be done ~ith
sereens having a larzs per cent of opening, brt sue™ screens
wear out ocuickly and their meshes are li-ely %to heco..e

d=formed,

TABLE I. - CALLOW 3CRIn. T.333.

Post Mesh Under- Wt.Over- Weight Under- Bffi- Ori- Rate Belt Rsgtio,

§o. of sige size under- gize cien- fice of S-eed Vater
Screen in 1bs. size left cy Feed, Tt Dry
Used. TFeed. 1bs. in % Ibs/ per Feed.

% of over- kin, ILiin.
Feed. gsize,
of
Qovers. __

ay.1 607 55,5  100.,0 35.0 40,0  46.7 7/16™ 17.5 90 3.6

3y.2 607  36.4  126.0 44.0 14,1 7l.2 7/16™ 15.9 86 3.8

3.3 607  40.2  110.0 43.0 16.9  69.9 7/16" 15.4 86 5.4

3y.4 607  39.8 69,0 30,0 13.6  76.2 7/16" 14.3 86 7.2

8y.5 60/  81.4  13L.0 21.6 8.8 64.5 5/8" 31.3 86 3.5

8y.6 607  42.24  124.5 52.2 18.2  69.7 3/8" 11.8 86 4.1

3y.7 100# 35.3 106.0 22,0 13,6 61.5 X/8" 10.7 100 4.9

- — . - A T o R = - R . e D - G Gm. WS U D - — . - —
- ——— am e = - . - — S — " — e - had inad
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TABIZ TII. - CAZZCY 3CRICT T5373.

est  Mesh Under-Wt.Over-Weight  Under- Effi- ori- Rate Belt Ratio,

0. of size gize under- size cien- fice of Speed Water

Sereen in Ibs. size left cy Feed Ft  Dry

Used, Feed Ibs. in % Tbs/ per [Peed.

% of over- min, Min,
Feed. size
% of
overs.
#
n.1(a) 100" 13,1 58,5 4.4 7.0 B1.7 3/8" 18,0 100 7,2
w.I(b] 1007 5,2 92.0 3.4 1,7 67.7 5/16™ 9.4 100 5.9
2.1, 1007 13.9 1659,07 183.0 4,4 7.4 5/16® 9,0 100 5.9
.2,  60# 20.2 1462.07 181,0 10.3 54.5 {7/16"&)17.7 90 3.8
3/gm )
n.3(e) 407 34,4 253.0 42.0 23,5 41.6 1/2" 26.8 80 2.8
0.3, 407 28.8 1175.0 243.0 14.0 59.6  7/16¥ 22.1 80 2.9
o.4(al 367 22.1 131.0 32.8 a7.7  47.4  1/2% 32,0 { 80} 2.4
Py ~120)

B.4, 30" 39.8 911.0 252.0 23.2 54.3 7/16™ 23.4 80 3.3
0.5.(a) 207 73,4 112.0 51.8 61.1 43,2 1/2" 32,0 65 2.4
1.5(b) 207 7%6.9 99,0 61.8 62.5 50.0 1/2" 32,0 95 2.7
1.5, 207 74,5 435.0 326.0 55.6 57.4  7/l16" 23,0 80 3.1

---—.——-_.~-4——_...____—-—————-—_-o_-—_...—_——__._.._...--——_.—-—_._-.-__—...__—-._..—.__.___._,_-__

Comza3aatirg upon the runs individually it will

be noticed that the efficiency of Sy.l Table I is only
46.7%, This is in part due to the larger proportion of

fines in the feed (55.,5%4) and in psrt to a rush of fines
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at the end of the run, some of which in consscuence got
carried over into the oversize. In the rest of the tests
in Table I the run was always stopped before the sand in

the fesd cons got too low,

Tests Sy.2, 3 & 4 show the influvence of varying
the ratio of feed water to feed. With a2 ratio of 3.8 we
cet en efficiency of 71,2 per cent, By increasing this
ratio 90% to 7.8, we get an increase of efficiency of only

7% to 76.2% (5% absolute),

In Sy.5 the rate of feed wags doubled with g decrease
in efficiency of only 6,% from Sy.2. It will be noted how-
ever that the ceréfent of finmes in the feed was mush less
~ 21,4 instead of 36.4 in Sy.Z2.

In Sy.6 the re§uetion of the feed to only 1.8
1bs./ min. Pailed to zive a wery good efficiency.

Sy.7 was run to get sn idea of the working of
the 100i screen before starting to prepare the copper ore
for the Wilfley Table.

Teble II shows the results of the runs on this
copper ore, Wit the exception of Cu.l the efficiencies are
lower than in Table I, chiefly on account of the laorge

amounts of undersize in the respective feeds especially in

the coarser sizes. TFurthermors the runs in this $=ble had
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to be carried to the very end of the feed, with the conse-
cuent rush of finesg =2t the end.

Rung followed by a letter - e.g. Cu.l.(=) - (b),
etc., were test rung oz a guide to determining the best
working conditions for each screen. The products of these
test runs were mixed and added to the feed for the mein
run.

It will be noticed that the ratio of water to
feed ig largest with the fine screens and smallegt for the
eoarse gcreens. It was found to beimpossible to keep the
ratio much higher than 3:1I with the eoarse screens without
flooding them,

Runs Cu.5 (a) and (b) shew the effect of varying
the speed of the belt, The inerease of spesd from 65 to
5 feet per min. thus giving a thinner bed of pulp upon
the screen, inecreases the efficiency from 43.2 to 50.0%, It
would seem zdvisable therefore to use only high speeds,
but it has been found in practice that high speeds wear out
the belts too auickly, because of the greater strain on
the cloth and the rapid bending and unbending of the ue gh
as it passes over the rollers. It is a great deal owing
to this bending of the mesh, that the Callow Screen

is so free from blinding. Any grains that may have stuck
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in the openings are loosened by the beniing of the cloth
end are at once washed off'by the cle-ning spray opposite
the end of the roller.

The feed sole, which ig fan shaped, gives a
very even distribution of the feed over the belt, and
during the courze of the two inch drop from the lip of the
feed sole %40 the surface of the secreen a certain amount of
separation takes place between the large and small grains
which helps tae sersening action
very considerably. The large

Tead
grains, owing to their gre=ter \\\\\54L\\\\

momentum have a slightly flat- Y

Scveen £wr'.a.¢ e .\
\

ter trajectory on leaving the 1lip
0f the feed sols, then have the small grains; conseruent-
ly the large grains stri¥e the screen a 1ittle in front

of the small grains.

These latter, unhindered by large grains, im-
mediiately pass through the sereen, This idea is bornmeout
by the fact thst +the screening setion is practicslly
completed in the first inch after the feed stream strikes

the screen. The shaking spray seems to put through very

Jittle undersize.



In general the Callow screen is s ressonably sf-
ficient machine of large capecity. Screen cloth of
the Ias..iute of Mines =nd Metallurgy standards would
howsver probably not prove economical to use with screen-
ing machineg of this type, due consideration being naid
to cepecity and efficiency.

Belt speed should be as high as is consistent
with a reasonable charge for sereen rsnewals,

Some form of dewatering device will be found
necessary in most cases befors sereening.

No doubt some learned srchsesologist will even-
tually show us that the sdvanced civilization of the early
Romans or Egyptians has produced s method of sereen-
ing - long since forgottenm - - far more efficient than
ours, but however that may dbe we must for the present
pvt up with our somewhat imperfect methods while looking
#or a genius who will present us with something eaqually
good.,
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THE RELATIVE MERITS OF SCRIZK-SIZED,
CLAS3IZITD ARD TATURAL WEIDI TOR THE

——— e e - - -

The mill-designer who has

part or all of his ore upon Wilfley

decided to concentrate

Tables, after crushing

it fine enough to free most of the mineral from the gangus,

has three courses open to him:-

He mgy (1) Divide it into

groups of partiecles

according to size, i.6. by screening.

(2)

Divide it into groups of partiecles accord-

ing to both size and svscific gravity, i.e. by hrdraulic

clessification.

(3)

Dispense with both the abovs methods and

trecst the crushed ore directly on the tables with no

prepsration other than to ensure having it fine enough for

efficient treatment, and to have the major portion of the

slimes éliminsted by some desliming device.

Bach course hes its grouz 6f advoeates and esch

group oF advocates is ecually positive that theirs is the

only logical and practical method for progressive mill
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designers to adopt.

Up to the present very little work has been done
to prove definitely which is the better course to follow,
and ve have had to do the best we cen with such dats as
conld be obtained from mills in operstiog. This was un-
sgtisfsctory &nd inconclusive because it was not possible
to find three mills e=ch illustrative of one tyre of
trestment and 81l working upon identic21ly the same ore,

Some four yeers ago, R.H. Richards -- the well
known ore-dregsing expert of the States -- undertook a
gseries of testes in order to throw more light upon this
question., The results of these tests have furnished us
with much wvglueble information, but there is reason
to believe that the conclusions arrived at would not be
confirned in the svent of their spplication to practical
conditions, In the first place the tests were all per-
formed wupon = ministure table only 2% x 4% ip size, which
though provided with sunken riffles in order to prevent
undve heaping up of the concentrating ares, could hardly
be expected to perform the same type of wor- ss the full

sized table, or even the half size laboratory table,

such as was unsed in these experiments, The tadle may
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have been &n exact replica to a smaller scale, but the
relative sizes of the greins trested must of necessity

remain the ssme and their behaviour would uwndergo &

change.

Another point to be noted in comneetion with
Richard®s r2sults is that the matsrial used for the feed
was composed of pure minerzl and pure gangue crushed and
mixed so that there were no grains consisting partly of
mineral snd partly of gangue - a condition seldom if ever
met with in practice.

Again the feed for his sized-feed runs was
very cerefully sized between the limiting sereens so that in
any one size there were no greains left which by right be-
longed to the next size smaller, With normal practice
a particular screenm size will contain from 10 to 0%

of under-size particles which ste bound to affect the re-

A"’H-ke lab Onowl;u ve WCAJQ wlﬁ: Au-(L\
sults obteined. F D w?“‘i’”}e‘ﬂy >(3e<‘ leial

Furthermore, the quantities used in the various
tests were very small <- some being less than 1 Kg, and
none greater than about 15 Kg. The unavoidshle errors at

the beginning and end of the runs must have hag = large

effect upon such small smounts.
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For these reasons therefore thercz seemed ample
room for an invegtigation of the cquestion under conditions
more nearly apcroximating those to be found in outside
practice,

For this purpose & lot of about thrze tons of
ore from the Bruce Mines was obtained: This is an excep%-
ionally clean ore consisting of almost pure cuartz and
chalcopyrite and runs about 2-1/2 per cent copper. This
was crushed and fed to a Huntingdon mill having an 18 mesh
dischargze sereen. The pulp from the mill was elevated
to a small desliming cone and 2 lerge part of the slimes
eliminated. The produect dried 2rd sempled was divided into
3 approzimataly equal parts to be used one for Natursl
Feed, one for Classified feed, and the third for Sized
Feed tests:

The Watural feed tests will be deslt with lster,
The preparation of the Classified feecd will be fownd dzs-
erived by Mr Gibbins.

The preparation of the Sized feed has alrsady
been partially described in connection with the Callow Screen

tests and the results will be found in Table 11,
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The unsized ore amounted to 1850 1bs. which was

211 put over the 10Q# sereen yielding 183 1bs. of under-

size which was dried and bagged; the oversize was returned

to the feed cone and retreated on the 60 mesh screen, and so

on.
Owing to the fact that there was not time to d&ry

end weigh the lorge amounts of oversize, the sctual smounts

fed to any one screen, could not, except in the first instanes,

be determined.

The balance sheet stands therefors gs follows:

1bs. 1bs.

Total ore fed --------~=-------- 1851
Total of various sizes produced 1620
Feed and screen anslysis samples 100
Loss 131
T0TAL 1851 1851

60% of this loss was probably made in the handling,
the rest being slimes carried off by the overflow from
the hydraulic elevator which no doubt was responsible
for the production of & considersble amount of slimes,

Five secreens were used, making six sizes, namely,

On 20, 3Q, 40, €0 2nd 100 megh and through 100 mesh,
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Sixz products were lilewise made with the claszi-
fier, the “inest product being teken out first end then
the coarsest, followed by successivsly finer sizes.

Up to the =resent, owing to lack of time, only
one run has been made upon Naturzsl Feed, (i.e. Unsized
and Unelassi®ied), but Lir Gibbins and myself hope to be
able to Tind time to make four more runs vith Watursl Feed
after the cloge of term,

The thirteen products above mentioned were con-
centrated upon the Wilfley Table, and the results will
be found tabulated in Tables III to ZXIII.

Tablaes I1I, IV, and ¥, show the conditions under
which the runs.werse made.

Tables Vi, VII, and VIII show the distribution
of the conner and the gscreen analyses of the feed =and
products.

Teble IX shows the distribution of the products
and the recovery effected in each product.

Tables X, XI and XIE give the recovery effected
in ssch part of esch produet when split up by sereen sns-
1ysis intosix sizes -- On 20, 30, 40, 60, 100 and through

100 megh,
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Especial care was taken to ensure having a uniform feed and
to this end the feed was put into the feed conme by hand,
the hydrgulic elevator not being used.

In each test the table wss adjusted 80 as to mske
apparently elean Beads and Tails., The Mjddles were not return-
ed to the taeble for retreatment, because they eontained a con-
siderabls ouantity of grgins with inclvded minersl; inm practice
they would be re-erushed and trezted on a separaste table,

Richards in calculating the feed for his small tabl
asswned that the eapacity of a table is directly proportionate
to its area, This would hardly seem to be borne out by
the fggures given in Tebles III, IV, and V, The area of ths
standard table is roughly 95 scuare Pfest, that of the table
hers used, 22 squars feet =~ 1/4 the srea. The sverage feed
for the standard teble is 18 tons /24 hours; that of the
small table, 8 tons per 24 hours, -- a little less than 1/2,

It seems more 1ikely that the cepecity would vary
according to the area of the table actually eover=d by the ore
stream, that is, the capacity would vary for all practieal
purposes according to the dizgonal length of the table, or as

1

7.7 is to 17 = ~5.51> which is praectically the same gs the

rgtio o0*f the fesds 8 = 1

18 2.26
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TABLZ TIII,

L

OPIRATIVC CONDITIONZ FOR VWILFLZIY TABLE RUTS.

e s -, - - - m— - e - —
- - -t @t i = - —

S 1 g 2 S 3 S 4 S E S &
Mght of Feed - Lbs. 435, 225, 250 243 11 182
sble inclinstion 49-51  4°-51 z0.527 3%.0g* 29-00° Nil
RR 272 272 285 272 278 —
ow 7/8™ 7/8m 11/16™ 5/8™ 5/cm 1/em
el orifice 3/8" 3/8" 34" 5/16™ 5/16" 5/1c™
fme of rEn 2657 1837 15° 261t 277 60°
ate of feed -ILbs/iiin. 16.4 17.8 16.7 9.4 6.7 2.0
mow W fong/24hrs 11.8 12.8 12.C 6.8 4,8 2,2
ged water- Ibs/min. 27.5 29.7 28.5 27.5 31.0 26.1
msh " moow 52.9 30.6 e 53.5 44.0 75.0
TOTAL 80.4 60.3 B 81.0 75.0 101.1
ktio -Water to feed 4,9 3.4 _———- 8.6 11.2 33.6
fgth of Heads b 25" 43" 4" 6w g"
mom iddles 2-5/g" 2-5/8" 2-5/8" 33" 4" 12"
sight of Heads 1bs 17.4 16.9 17.2 21.6 22.9 23.6
Middles " 19.4 22,2 12.2 14.2 15.4 £8.0
Tails " 393,0 295.0 219.0 203.0 140.0 92,0
TOTAL 429.8 34,1 248.4 2%8.8 178.3 17%.6
0ss 5.2 0.9 1.6 4.2 . 8.4

2.7
0ss perecent 1.2 0.3 0.6 1.7 1.5 4,6



OPERATING

T ABLE

IV,

CONDITIONS FOR WILFLZIY TABLD RUTS

e o o - ——— - — et W —— = — —— - —— —
y - — - -— - = e = tm e e -y - - — - —— o ———— —— — ———— o —— - — - Gy —= > A ehs e s

-—— _——— o — - — - - —— R
p o v = - - — - - - - —_ — —— —_— o —— — o — o ——— o — - - . - . wn - e S e e e e e

c 1. C 2.
Jeight of feed in Lbs. 289 280
peble inclination 49-50T  5%-01°7
RPN, 268 272
Prr ow 7/8"™ 7/8"
feed Orifice 3/8™ z/8m
Pime of run 15® 177
pate of feed-lbs/min.  17.2 16.5
» r "  tong/24hré 12.4 11.9
food %ater- Ihs/min, 26.6 35.2
Jash " w " 55,4 32.8
TOTAL 82.C 68,0
patio water to feed 4.8 4,1
¥idth of Heads e" 3"
mooomiiddles 3-5/8"  3-5/8"

Weight &f Hecds 1bs. 36.1 20.6
" " Middles " 24.4 23,5
"™ Pgils 7 196,0 222.0
TOTAL 256.5 276.1
Loss 2.5 3.9
loss per ceat 1.0 1.4

CLASSIFIXD FEXD.

-24-

c 3. C 4. C 5. (o
251 296 295 378
4%-28%  40-09% g20-45%  10-257
272 272 276 272-%20
11/16™ 5/€" 5/E" 1/2"
5/16™ 5/16™ 5/36" 5/1Em
2371 297 201 757
10.9 1032 9.9 5.0
7.8 7.3 7.1 3.6
36.2 35.2 34.0 57.0
42,8 32,C _41.0 87.0
79.0 68,2 75.0 144.0
7.2 6.7 7.6 28.8
2,5" 2.5" 4" 3w
3" 3" 2-3 /4" 12v
13,1 15.4 17.1 15,8
17.6 20.0 20.3 74.5
219.0 257.0 251.0 270.0
249.7 292.4 288.4 360.3
1.3 3.6 6.6 18,0
0.5 1.2 2.2 4,8
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TARLE V,

OPERATITNG CCONDITICHS FOR wILrLZY RABL: RIS,

\
— -y

NATURAL DPNR

e e e - - o - cem ar o . - e - v -~ ot o e o ——— — - -
-— - — e e A wm e e o - - m o a ae . - — = o - — - - — ——

¥ 1. N2 ¥ 3. N 4 N 5,
Weight of feed -Lbs 26.8
Table irclination 30-107T
R.P.L. 284
purow 5/8™
Peed Orifice 5/16™
Time of run 30T

Rate of feed- Ibs/min., 9.2
" " " tons/24hrs 6.5

Tesd water-Ibs/min 30,0
Wash " " " 52.0
TOT AL 82,0
Batio - Bater to feed 9.1
Fidth of heads 2-1/2"
" " iiddles 6-1/2"
Feight of Hod&ds 1bs. 16.7
" " Kiddles ™ 39.7
" " Teils " 208.0
TOTAL 264.C
Loss .

3.6
Loss per cent 1.3



INILELEY TABLE TESTS -~ SCREENED FEELEDS.

mEED.

AERDS.

T/ DOOL £S5,

T RI/ILS .

TOTRL

ESH

o/o
|7

%

Cwve.

Lbs
Cer.

Vaks

o
.

iz,

Lés,
Cr.

wr | 22

Sl
Cv.

Lbs
(=72

| 2

LbHsS,

©,
z, Coe.

Cvo.

ryrl
Ce.

430

a4

G-So

/174

2o0.-8/

J.62

/94

2-07

o-%o

393

o447 | /.85

5-87

4302

/92

FG g [+ ST

F-92Z

+. 3

249.-6| 28 2o

S 2/

.73 9

25.34

0.18

fyo-‘ 48-2

0.53|/-0/

2.40|195%

I?ag

44.2|/-28

2-43

&7

38.-6|28-25

/-89

8-4|¢3.2

2.2/

o-/7

ITR22|43-8

0-37 9 %

2.72187%

382

8-9

3-6

2i1-0| 9:-50

°.34

76 |39-4

.39

.03

272 &-9

-

B =

22

i2.49

1

2 2|7/-7

22| 0-8

02

2.4

o.3

2.0y 2.72

.97

/3

/72| -2

/- 13

0.54

.2

/-0|28-/o

o-0b6

©-3|e.¢

o. 62

Q.02

o-/

o0.640.20

0.7z| 9.6

5. 77

/73

3.57

/19- 2999

o-42

3?3? J0h =

/-85

5.84429%

2.03

&-77

/67

28-/0

.77

22 %

3.43

Q.76

295

0.39 | /- /%

&o- 67339

2.0

b

o-2

i

¢2| =2z

4-7-6] 1-95

3.23

6-8

39.2||30.7

2.0%

lI.6|7-0

] 26

ro.42

1492| 508

a.5110-77

3.30

16942

=l 30.8

/-99

2.085

5.0

29.7|3/.40

1-57

S.7 |22-9

.21

o.26

¥ | 3/2

0.28 0.25

2.08|\/0r=

/62

S.0

/7-7|25.00

0.75

/0|94

.66

<.07

2:8| 122

S5Z

2.6

IS

?.0 |/o-¢0

c.-/6

3.6 |64

o.7¢

o.03

+2| /&

y‘

-7l 2.7/

/- 33

0.5

3.2 | 20.48

o./o

O-? 4--0

3.99

0.0%

I= | s

o.i4/0.07

1-22 | 2

99.9

6.66

16-8

157

4.67

222|997

o-52

295 [10Q.d

T

2
6-bo|354=2

248

615

17-%

26-80

4.6)

12.2

5'.0@

o.61

2:19=

S4%io:98

G.14|248 7T

/-2

Qs Z

[z

o2

1-5 7

I

35-8

2.49

4.7

'}3! 169

27.2

1-55

[~ 2 ?17.

2233

0.28

8/

—_

368

2-22

46-8| 2.3¢4

2.72

7/

41.-2

29.72

2.1

:5" 2- 43-!

$-20

.32

o52|38.0

2.-88

(4.Q

3.6

2i.]|19.07

0.6

4.7 |38-2

0.92

o.q4

253 12.3

2.2 244

o-‘i‘]

/-6

9.1 [14.55

Q.23

i/ | 87

I-20

®.ol

28| 1-2

I-1%

fo9.0

©. 20

IT %

99-2

4.58

12-2|99 9

o.b5

z182|99.8

b b

2-98

T2

2.6

2810

G-a7

14-2

35-0%

0.43

203

7.24

o7

o. 9=

o-l

&

°- 7"

+8-73 2.87

3.940

8-0

37.3§3,.52

2.55

1-9 [ 13.2

13.32

0.25

1ob.b

52.5

©.4a

3. Zo

+1-5) 2-91

2.-89

7.4

43.6

29.002.73

9-2 | 6%-9

2-10

o.20

1.8

4.3

©.28|0.23

3.16

9./ 13.75

.8/

./

18.7 |18.37

0.75

>0 | 219

I-0al

©.03

13%| 6-3

©.34 |0.04

.82

/00-a

7-10

2/.6

/Qa.9

693

14-.%Z | 100.1

0.43

2021 99.8

o.67

7-/8

4.4%

7-87

22-9

28-97

b.40

15-4

3.84

0.59

140°

0.74- 1-03

8.02

0.5

ke

o 47

o1 }o.-7

°.7.

0.5

1.7 _§3.18

Q.1Z

0.4

/- ?._4 27- 94"

0.148

.5

o/

4.77

o.0|

24|17

F A

Hg-fol

b5 4.2.8

5.07

13.6

59.5

30.00

4-08

2.8 |56.8

5.35

.47

911

1. 97

a.480.48

5.8|\n9s

55

| 31.2)

4.98

2-68

8-7

38.2(24.3%

2.1k

b.5 |4+2-0

2.08

Q.14

39.8

28.-4

0.90/°.3

2.455%

178>

99-9

7.87

22.8

foo.o

638

lgo.Q

|5.5

Q.bl

14-Q%

Ioa.0

o, 84

7-8H/ 781

1732

o 27

10-83

23.b

27-93

6.6l

58.0

4.45

2.58

922

1-83

1. 68| /0.87

/73l

. 7

[0

/-6 |

.9

-5

2.2

o.-5 (9.9

.8 |©.

20

8-3

4.8 4.4

o.44

Je QO

4.2, {2014

0.3%

2.9 4.1

3.69

0.0)

4.7

R

©.39

©. 0N

L Q.35 8./

2o

1635

94.%|0.35

10.39

72. &

29.30

b47%

55./|95-2

4. b2

2.55

8b.94

93-9

1. 741-S |

10.48| 163 %

173%

99.9

19.83

2
-

/
3

.9
-

|IOO-0

614

ss.al 190.2

2.56

91.9

399

1.53

/0.83|/73=
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R i
INILFLEY TAROLE TESTS = CLASSIFIED FEFDS .

- e HERDS . MIDOLES . T RILS. TorAL
s A A=A A A A A AP A A A A A A A EA
7] 2547 +.63|r-97| 36+ 25.98/9.37 | 294 5.89]1-44 | 1aL> o.7/|1-39 |72.2d 2569
T20 te0 = | 23.4| 2.98| 2.76) 4| 1.3 |30-1 |126] 2.2 g-o |27.98 0.6l lo‘a? s54%|o.72|0.83]| 2.7 /ZE
4 30 |rozZ|90.1| 423|434 /12| 32.531.33|3.67 12-4|51.0| 5.82|0.73]| 78 E| 39.9|0.66|0.52|4. 72 1022
| 20| 27 s0.5| 9 2512.49| 72|25 5]|24.15(2.22] ¢.9|28.5| ) 10|0.08] 92| 5.0 251

6o | -7¢2) .6 82 |22.9| 9.93[1.65| 2.4 q-ﬁ 1 12| 0.6 713

| 700 22| /.7 2%| &#) o.9f - '
_:_/oo 0¥ 0.3 /p93(232] o= l..s:_z.u.oc ©.56|0.3 | 0.4-|o-7b|0. °1=_ 02| o1 _Jo 58 o.0b 415Y =

| 256%| s00.0 -9 | 36 %| r00.7 9.36|23.2| 99.7 1.99| 1962 100> 1.4l |[R 21| 256
_. 27~ 2.62|7.25| ze & 25.30|5.22 | 23.5 4.08 | 0. 96| 232= .99 (1.14| 7.32.| 276"
| zo| 79% 28.9|0.93|0.08| o.4| /.8 [33.02[c.13| ©.3| 1.2 |25.20 0.08]| 802 34.0|0.38|0.32] 0.53| 2/ =
| so|r20t|23.5|r9%|r.73| 2.7]s3.0|32.24|0.87] 4.4 20.9|1041|0.51| 115H49.-€|0.54]0.62] 2.00|/221

| 20| #22| /5.5|3.75|s.00| 4.8 (23.1|29.80[1-43 | 9.7 [ 41.5| 2-b1]0. 25| 29| 12-b|c.38 0. 10| /- 78| 23 <

,r_ér;: 25| 9.718.79|2.20| 8.2(39.9|23.27|1-90| 7.3 | 31.2| o 7¢4|e.05] L8| 2-9] 2z~

lroo0| &2 2.# 3.8|18.5|22.15|0.84| 1.1 | 4.6 0% 0.3]0.50|0.0% 3.00| 5%

Lol rE| o.8f1315|7.21| ©.8| 3.7 |20.050.16| 0.1 | 0.5 o-72le.e1| T= a.yA

| 2752 99.9 7-40] 20.7 |/oa.0 5.23| 23.4 %-Jq# o. 90 2313 100 1.08| 7.3/ | 276~

5 2494 2.03| 5.02| 3.1 27.03|3.57) 17-6 2.5 |o.8§ 2:9-’ ©.4] |0.99| 5.32 zr‘if

| 2o 328 /3./|0.20 0.0 7 |o.2 : ol [Pl 232 15.5|0.30]0.10 332

{ 30 |05l 4z 4+o.72.l0.76| 0.2 | 1.8 |33.00|0.08 o.b| 3.6_[ig.10|0- 11 lob~|ug.4|0.50 0.53))o.82 lobs

| 40 532 2/7.6|7.61/0.87 | f.0 | 7.5 |31.85|0.32| 44-|25.2| 1.61|e. 3% 4q.3. 22.5|0.42|0.21|0.87 5¢-1]
l o | 32Y /5 2|¢82|r.87|2.6 255 27.30|1-25| 8.7|49. 5| 3.78|=.33 | 25X| 1.4 392

1oo| 752 6.4 5.5 |41.9 (25.7511.4%| 3.3|1%8-9| 2.0b|c.07| 42| 1.9 F 122

;:/ao - a? /-4;,(12-99 z24l|7-7 |12-9|24.11 oAl | 0.5 | 2-T| 1. To|o.0! o o.?._ao.33 o./0|3,57 2%
| 2509 99.8 5.9/|13.0| 39.8 3.48|7.5|10a.0 o.86| 2192| 99.9 o.7¢| 5.28 | 249
C 4z | 2923 /.88 |5 50| 15.4- 26.50|4--07| 20.0 4.44 .88 |257= 034 ©.87| 5 82| 2923
20| 72| 2.4 |oc.48 |0.0/ Tr |17 75| 2.9(0.2] |0.0% £

' 30| 7228 2¢6le35|0.25| T |e-1 7] o.1 | -8 78 2| 30.970.23 ©./8 782
j_;o 772 26.5|0.29 jo.2%]|o. 2 | 7.7 _J27. 70 0.0b| 1.0 | 5.0_)5.68|0.0b 253 '2.71_5—-‘5_4'7_;3; o. GiL??J

| co | 372 27.8|7.32 (r.08| 2-3 | /5.0 [30.20|0-bbk| 7.9 | 39.7|5.944(0.943 | 70=| 21.440.900.28| /. 37 80.7|
00| goZ| 190l6.07|2.72| 8.7 |52.4|27.91|2.26| 8.7 |43.8|4.03|0.35| 2/ 8.5] 382
Lico| /3% 42.6|13.5517.80|4.8 |31-4 |2653|1-19]| 2.3 11.4] 2-6l|0. 006 Ll I.2fo.52|e./3| 3.99, /0%
I3 2972 99. 9 &.08|/5.4|10a.0 4-17 | 20.0|100-5 o.90| 2563 99.9 o.92 5-91:27_25
5. 2887 2./316.1%4| 170 25.69/14-38|20.3 3.71 |o.75| 2513 a.3%8 0. 96| ¢-09 zggi
[ zo ol 0.2 T U ek ™ T | o1 PEITS | o’
1 3o /1< 3.8Jo.52|0.2/)o0.1 9.9 a.l| o7 102 q-."LJ Q.14 o.a/ o
20 | 393l s3.7]|0.17 |0.07]| 01 |o-4 0.2 1.0 e 73| Tr. | 392 15.6|0.2%|0.09 39°
| co |ross 34 7|o.300.3a|0.b | 3.2_)15.87|0.11 | 2-0| 10.0 2-tb|o.0os| 93%|3%8-9]|0.21 0.2/} 0.947| l1ce =

roo| 879 3.2 203|776 |4.9 |28-9|28.29/1-39]| 9.7 |47.7[4.03|039| 739 29.2/0.35c.26| 2.<4 83
Too| s02| /7.5|7.80|3.94 11.4 | c6-9|2502]2.85] 8-3 [40.7 [4.23 |2.35]| 29%] 11.9]0.97]0. 29| 3.49| 9498

2553 /00./ &.08)17-] | 99-9 4-.35]| 20. 3| 100.% ©. 77| 251% 109.9 ©.2b| b.oo 2881
6 3co 2.22|8.07| 15-8 26-76/4-.21 | 745 2.55|1.90 | 270> ©.70| /-89 &8.00|36a"

20 % |1

3o of| o2 o.3|1.8 |l0723|7n. | 0.t | 0.2 ol|o.37 A

do | #Ehekt 0.z |14 |2-t0|tr |o4|o.6f o0 | 1.5 &

colzsLl,2.3|0.290.77 |0-5 | 2-9 |6.23|0.03]| 3.3 |4.4 ]o.25 0.0l | 3%[13.4]|0:97| 7% |oc.04 402
| 700 1332 3¢-9|0-.62|0.82| 2-3 |73.5 |23.74 o.55|22.4 3Ig.2|o T2 |2.20 1042 38 Lla. 18| 0-/9 0-94_- 134X
soo|s772 49.3|3.97 | Foz|s2-€|50:5|28-97|3- 65|42 3| 5b.6 3,36 1.63 | 1255 4b. 2 27|27/ |G. 97| 1792
' | 3592 r00.0 7.95|75.§| 778 4.23]74.5|190.9 1-84 | 209%] 1002 /-Fa|7-97|3 60"
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MWNILFLEY TRBLE TEST ~ NIroRRL FEED - DEsSLImED).

AELD. AEADS. N1 OLL ES TAAS . To7TRL

e A A EARH A A EA A A AR DA AVAA EH LG
V.1 2647 2.57| 6-89| 16.7 289/ |43 | 39.7 2.95|1.17 | 208 ©0.52|7.08| 7.08| 244
2o | 37% 142|1.67|0.63] 1.2]| 7.3|30.090.36| 1-8[4.5 |3.20]|0.0b]| 333] 16.3|0.58 o.20|0.6%| 361
_Hao 69° 26.1|7.93\7.33) 3.7/ |18.7|31.21|0.97| 3.6|9.0 |3.01]0.11]| @I 29.5|0.48|0.30]/.32| (82
40 +3ﬂ (8.3 2.64\1.22) 2.9|717.3|3).74|0.92| 538 |14.7 |2 30|0-13] 392 18.9|0.2b|9./0|/. /5 49'_

| Go | 46° 174 2.585\1.17| 2.6|75.6|29-13|10.76| 9.0 | 2%-6| 2.19|0.20| 232 (b3 040 |2./13|/.09 45%
s00| 338 12.8| 3.07|7.04| 3.8|23.0|26.6d 1.0/ 10.4|20L-3]2.13|0.22| 22H 10.7l0.35|c.02|1. 37 |36*
/00| 30°| 1.4 |4 62(/.379| 3.0|17-2|24-48|0.79| 9. |23.0|4.88|0.44| 172| 8-3|1.09|2.19|/.42|29%
264> 1002 6 78| /6.6| 997 4.81 |39.7| 100.1 r1b|2013] 100 /-00| 6.97| 2692

B
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Run

fo. Size.
T

3.1 The

1.25

35

A4.C

5. C

1 On 20#

N4 19)

! 40

4 60

B 100

b - 100

1 Coarse

2

3

4

b

6 Fine

1.51
2,03
2.48
2.98
4,42
6.27

4.68
2.62
2,03
1.88
2.13
2.22

A sertes

T ABLE IX.

ATD RICOVTED

i -

Percentagce of Produets{ Per cent of Totsl Copper
Heads Middles Tails. | Hesds wniddles T2ils H &M
6.3 15.0 78,7 68.2 16.5 15.3 B4.7
4.1 4.5 91.4 61.7 6.8 %1.5 68.5
5.1 6,6 88,3 71.5 11.4 17.1 82.9
6.9 4.9 88,2 75.1 9.9 15.0 85.0
2.1 6.0 84.9 83.6 5.9 10.5 89.5
12.9 8.6 78.5 8l.4 7.9 1C.7 89,3
13.6 23.4 3.0 62.3 23.6 14.1 85.9
14.1 9.5 76.4 76.8 11.8 11.4 88.6
7.5 8.5 84.0 71.3 13.1 15.6 84.4
5,3 7.0 87.%7 67.0 16.0 17.0 83.0
5.3 6.8 87.9 69.9 1.1 15.0 85.0
5.9 7.0 87.1 72.0 12.3 15.7 84.3
4,4 20,7 74.9 52.6 22.7 2z.7 7¢.3

oT’Cunuz&-lkkbez&L Beaina 15 showo epa*JLLomuks (i

od o U obene gunes fror perak of okl copper it prebecds and

ol b s poges
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TABLE X,

SHEWING RECOVERY BY SIZESN.

SCREZNED FEEDS.

g 1 106,0}
0 - 23.5 100,0063.4 12,7 23,9 100.0
75.% I2.5 12,0 100.0/69.8 12,6 17.6 100.,0
g .
9
Q

75,2 Y. 15.7 100.0

6.2 7,0 27,8 100.,0)82,7 11.5 5.8 100.0§8.8 4.7 8,5 100.C

- e - e G D - WP WD Ghe P aa W - = - - o ==

S, 4 8. & S. 6
9.7 7.8 12.5 100.0
86.4 6.3 7.3 100.0Y8:.4 9.3 9.3 100.0)91.5 2.8 5.7 100.0
. 91.4 3.7 4.9 100.,0/81.2 5.3 13.5 100.0(61.3 =24.3 14.9 100.0




TABL:Z XI.

SHZWIN3 RUCOVZRY BY SIT73.

e T ey e e mm e A MR e W e A - - o . - = e o o= - — — - -

CLASSIFIED FEZD.

-7 -

[ ___________________
C 1. c2 ) c3
8H H M T r H W' T F H M T F
y80 46.6 22,6 30.8 100.0} 24.6 15.1 60.3 1CC O}
-80 74.6 4.8 10.6 100.C| 43,5 25,5 31.0 100,0p 9,8 13.4 76.8 100.0
40 80.3 14.1 5.6 100.0|36.8 39.1 24,1 100.C
60
0o }
@O 26.5 2.2 1.3 1l0C,C p9,7 2,0 1.3 10C,0)85.,8 11.4 2.8 1cC.C
:::::::::::=====-=:::::::::t:::::::::::::::::::::$::::;::::::::::::::::-:
C.4 C. 5 C. 6
10}
o}
o} 9.5 9.5 8.0 100.C
0 48,2 31,4 20.4 100,0 P23.4 10.6 66.0 100.07/756.0 25,0 0.0 100.C
O . 68.2 19.1 12.7 100.0|58,5 21.% 20.2 10C.0
of 86.4 10.3 %, 100.0 |81.7 10.0 8,3 100.0]52,2 23,3 24,5 1CC.O

- — - —— — o —— ——— - - —— W -y —

bt it e - e et = - - v — = - e - e - . e o . - - - = - — - —



TAZRLS:S (11,

RECOVIRY BY S8Iu23, - NATURAL FIiD

- e e - = = o - . - — o ——— - —— - —_ - ——
- - —— . - om - - o e o o o e e e = e e em . i = e e - - — - e we S0 e -

K 58.3 9.4 31,3 100.0
) 70,3 8.0 21.7 100.0
0 80.0 11.3 8.7 100.0
0 69.8 18,5 11.9 100.0
0 77.1 16.8 6.1 100.0

00 55.6 31,0 13.4 10C,0

. —— - - ——— —— - — —— — - — V> o ot ot kit M = - - . v - - = e - ———y ] - TR vy GG S oo o A -t w4~ -~



TABLE IXIII.

SCREZIN AWALYSIS ATD ASSAYS OF Tii ORIGIKAL SATBS RB3F0

33-

2o Boud
il

SCREZTING OR CIASSIFYINS.

Two entirely separate Zsiples were taken of the
sands and the close checks of the Screzn analyses are remar¥smble

origin-l

Bomes =5 — — RSB S Lm TR AR s SR R NS SR SR AN S e TSR e e e e e Am e o e e em = e e e = e e fot e _7——-—-_—1’,. ———————————————
SAVPIE & SAMPLE B . SCREZY FEZD | CLASSIFIZR FEiD
Weight 15C gms.Weight 150 gms| “H
BB TWeight Wt %. TWeight Wt. % | < % .
2 By 5 Ea4 ] :
Ng ox | N Es. oY Ha gg
n E;D o0 (Bw (a¥} :ﬁ 4
®] &) Ay
<¢ Hﬁ tno — no
gfﬂ ) E_ 28] r O
N I & 2 = =
20 20,0 13,3 20,0 13,3 13,3 1,27 246 3,12 247 7,14
80 39,2 26.2 39.0 26.0 26.1 1.73 484 8,37 485 8,40
40 22.5 15,0 22,4 14.9 15,0, 1.84 278  5.11 279 5.14
60 2£5.5 16.9 25.3 16.9 6.9 2.49 313 7,80 314 7,83
oo 22.0 4.7 22.3 14.9 14.8 2.47 274 6.76 275 6.79
00 20.8 13,9 20.8 13.9 13.9 5.15 258 13.22 258 13,30
AL 149.8 100.0 149.8 99,9 100.0 1852  44.38 1858 44,60
Primgry Assay and Weighte 2.42 1850 44.75 1855 44.90
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Looking at Table IX. it will be noticei that
for ths Screen Feed runs tre feed gets steadily richer
as thes size of the feed diminishes, and the rroportion of
heads obtained inereases correspondingly.

The Classified Feeds are richest in the coarsest
and finest classes, with the poorest feed in the intermediate
classes. The per cent of Heads made in the coarsest class
is large, and almost double that of the next smallest
class. On the average the proportion of hesds made is
largest in the Seresn sized runs,

The Uiddles of the screen sized feeds are a
smaller proportion of the feed than those of the Classified
feeds, esxcept in runs S 5, and S 6, but thess two logs of
Middles only contain 7.9 and 23.6 % respsetively of the cop-
per in their feeds, as compared with 12.3 and 23,7% for
runs C-5 and C-6, and the recovery in the heads of S-5 and

S-5 45 in each case practically ten per cent greater than

in the corresponding sizes C-5 and 6.

The poorest recowery in the Heads <for sized fasd

runs is 61.7%7%, in the coarsest size, S 1, Tor Classified



feeds it is 52.6%, ir the f: nest size, C 6, In both cases
these are the larcest runs of the saries.

The Tails are on ths vhole better in the sized
than in the classified fesd runs, thou;sh S-1 shows Z1,5%
of the Cu. in the Tails, This large loss is not due %o
the poor sereening of the 20 mesh size as tablss VI and
X. show that the greater part of the loss is in the On 20
mesh materigl. This shows that the fault lies not with
the working of the table, but with the smsll quantity of
Middles made.

The sliming action of the table is well shown in
Tables VI, VII and VIII; the second column frowm the right
gives the sun of the copcer in each size of the H, M, and
Tails, and it will be noticed that in practically every
ron these figures are legss in the eoarser sizes and more
in the finer sizes than the figures in the Feed Samples
with which they shoul® egree. Some of this sliming is no
doubt due %o breaking%bf the chglcopyrite by decrepitation
and handling during the drying of the sands in the drying
aven .

Looking at Tables X, XI, and XII it will be noticed

that in the coarse sizes, the tails almost invarisbly



hold =z large proportion of the copper in those sizes, and
excopt in the case of S-1 the proportion is very guch lorger
in the Classified feed Tails than isn the Screen sized *eed
Tails, or the Natursel feed tails. The corper in thess
coerse sizes must largely be due to included miner-l

grains, and it would therefors sesm thst the t2ble doas bet-
ter work on this class of material with scresned feed than
with Classified feed,.

From Tabt XT S will be Mo liced] Hal cn The
C[«sb;’lfecl /Leec/ rung Hre ”rec,overy" i Hhe Fl‘he ‘1:‘39\5
"F' Ne Teils is ‘Lemarkabﬁﬁ syall ﬂ'mujl,. H= assays are L‘nj[. ,

An examination of the Middles in Tgbles VI, VII
and TIII bears out Richards® conclusion that they consist
of s small guantity of large grains of comparatively i;wervKe
mineral with a lsrge quantity of somewhat smaller grains
of gangue holding very little mineral.

Comparing the runs as & whole, the Screened fesd
runs show a recovery in the Heads of 71.9% of the copper,

the Classified feed runs 69.0% and@ the Natural feed 68.2%,

though it is hardly fair to take the single run on Natural
feed as an average run.

In the ngtursl feed runs made by Richards the



slimes were left in ths feed, and %the slimes r2sulting from
the table carried from 1.53 to 12.73 % of the copper. The
highest recovery that he made in the Natural feed hezds was
51.487. If we omit the glires this would be brought up %o
58.8% which is still far balow the figure of 68.2% obtsined

in our Natural feed run.

GZIZRAL COTCLUSIONS.

Scresned feed is in almost every psarticular better
than elassified feed and though the balence in its f2vour
is but small, it should beémple'to repay the grester cost
of treztment.

Ag far as it is possible to judge froix one rum,
Natural feed is only slightly less 8esirable than either
Sereened or Classified fesd.

The presence 02 eonsiderable ocuantities of "in-
eluded grein™ materisl does not seem to have a deleterious
effect where séreene& foed is used.

The saving effected in the fineg sizes is greatest
with screened feed, snd though the saving in the coarsest
gsize is grestest with Classified feéd, the advantage is not

50 creet as to over-baslance the generally better work ofthe

Sereaaned Paad.



APPEYNDIZ I.

SCREEN  ANALYSES.

The screen analyses of the various samples were
done e#lmost entirely by machine. This mechine consists
esxentially of a wertical shaft driven by bevel geers
ffom a horizontal shaft connected by belting to one of
the regular line shafts in the laboratory. The vertiecal
shaft hes a horizontal plate on its upver end, supvorting
from an eceentrically placed pin, & reek for holding the
scresns. This rack will hold any number of rereens froam
ong up to ower & dozen nested together. The pin has an
eecentricity of lé inches and the shaft rewolves about

/180 R.P.M., so that the screens get & rapid gyratory
motion which while rapidly separeting the undersize from
the oversize does not tend to blind the sereens badly.
For these anelyses fiWe sereens were usedi- 20 - 70 -~ 40 -~
60 and 100 mesh I.M. M, standard. It was found that with a
20C grsm sample, 30 minules was sufficient to give prectically

perfect secreening. In only a few ecases with the screen

sized san@g, where one screen nheld the msjor portiorn o the



sample, was it neeessery to finish o0 the work of the
me ~Rd m 2 i 1 enA
il Ao r J | F-
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APPITYDIZ TI.

THE ASSAYING OF TEZ SALPILES.

D S - —

Duplicate samples were takem of the various
foeds and Table products - one for screen analysis and
one to be essayed for copper. The products froi the screen
gnalyses were =lso assayed. All semples were ground
to pass & 100 mesh sereen.

The method determined upon was tae wet assay,
titrating with KCE. A% first it was thought that it wovld
be unnecessary to precipitate the Copper on Aluminums, but the
resnlts obtsined 4id rot check well enough.

The method finslly employed consisted in dissolving
the copper in sque-regils, svaporating to dryness, taking up
with hydrochloriec and sulphuric acid and evaporating to strong
fimes of 80z iIn order to get rid of g1l traces of HNOz. The
copper was then preeipitated upon Aluminum filtered, washed snd
dissolved in strong HNOz. After 2dding smmonia in excess

the solution was Li€rated with standardized eyanide solu-

tion.

Tour of the samples showed unmistekable evidence



of having been accidsnt=2lly sslted - probably “uring
the grinding. These vere the Tails of #&e S4 andi 35, and
the Feelds of C3 and C4. The assays of these semplss
were each rechecked several times so thet there was no
doubt that the asssys were correct.

In 211,0ver 500 assays wers9 made the rocultls

of which are shown in Tgbles VI, VII, end VITI.












