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A knowledge of the amounts of water and sand
that will be discharged by classifier spigots under
various conditions is of considerable importance
in the design of classifiers. Suppose it is
desired to discharge fifty tons of sand with an
average diameter of 2 m.m., through a spigot orifice,
the sand being mixed with 100 tons of water and
the entire amount of the mixture being discharged
in ten hours from the spigot, which is submerged
to a depth of two feet under the water, How large
a spigot is required? Problems such as this are
by no means uncommon, While in many cases they
may be solved by guess and trisl, still the knowQ
ledge of even a limited amount of data on the sub=
jeet would materially increase the accuracy of guesses
and decrease the number of trials necessary to &
sclution of the particular problem, It was with the
idea of securing such data and determining the in=
fluence of various factors upon efficiency of dis-
chdrge of classifier spigots that this investigation
was started.,

The efficiency of discharge of a spigot for
mixtures of water and sand is governed by many
variables, some important and others relatively

unimportant. Apparently among the most important
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are the following, the particular design of the snigot
and the character of the columm through which the
pulp passes before reaching the spigot, the ratio of
the size of ore grain to the size of the spigot
orifice, and the ratio of water to sand in the pulp.
Owing to the lack of time only one particular design
of sortingryggwgtudied. Therefore no conclusions
were reached in regard to this factor. The influence
of the ratio of the diameter of ore grain to the
diameter of the spigot orifice was considered only
incidentally. The effect upon the efficiency of
varying the ratio of water to sand was given the
greatest amount of attention, and all of the experi-
ments were performed with a view of securing information
on this point,

The arrangement of the apoaratus,which ccnsists
of a classifier, two launders, spigots, and suitable
support, is shown in Plate I.

The classifier was wade of galvanized iron, the
upper part being cylindrical in shape having a

a length of
Ciameter of 16 inches ani,esxtexding 18.6 inches,
terminating in a cone of 60 degrees, at the apex
of which was attached a cylinder 4 inches in

diameter and extending 12 inches making a total

height of 46.6 inches. At one metre distant from
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the bottom slots were cut in the classifier which
allowed the excess water to overflow into a
launder which encircled the classifier, Attached
to the sides of the classifier:gzgie irons which
served as supports. A section of the classifier
is shoyn in Plate II.

The spigots were made of soft wced, a glass
tube being fitted into the perforated wooden plug.
All of the tubes were cut with their length four
times the diameter in order tc eliminate any
influence that a variable ratio of length to di-
ameter might exert upen the discharge efficiency
of the spigot. The remsinder cf the wooden plug
was coned to an angle of 60 degrees, the total length
of the spigot varying with the length of the glass
tubing used. FPour spigots in all were used, the
diameters being as follows: 1.83 m.,n,, 6.3 m.nm,,
9,1 m,m,, and 14.3 n.m, The spigots were inserted
into the small cylinder of the classifier and made
water tight by means cf paraffine.

The two launders Were made of wood,rectengular
in shagpe and closed at one end.

The clsssifier was suoported by means of a

The d{mwvv\gc/fj
wooden frame workAWhich is self explanatory.
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The first thing we did after getting the
different parts of the apparatus was to assemble
them in the most convenient manner, a sketeh of the
same is shown in Plate I..

The material used was a clean chert (Sp.Gr. 2.56)
being sized through accurately measured screens, the
average size grains being 0.373 m.n., 0,606 n,m,,

0,855 meMe, le46l m,m,, 2,972 m,m,, and 4 m.m, in
diameter respectively.

By experiments carried on by other parties, it
was found that if a bank of ore was kept in a lasunder
the water passing through would saturate itself with
a8 constant amount of the ore and no more, this amount,

2w the
however, varying with the slope of the launder and,owm
amount of water used. This prineiple was adopted by
dmd e o ssfim 1was Fed I ailving U walw T canig
us in this research work,, This was found to be -éz:t;jIZ:ﬂLL
better than an auntomatioc shaking feeder in that the
anmount of sand was kept apnroximately constant at
each slope and also was much easier to feed. The
two launders used were placed one above the otther
and sloping in opposite directions. The reasons
for using two launders were twofold, first, to bregk
the impulse of the water so that there would be no

undue pressure on the surface of the water in the

classifier directly undermneath the spillway of the
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lower launder, which fed material to the classifier;
and, second, so that we could handle the feeding of
the sand much better in the lower launder, where the
water current was uniform, than if just one launder
was uged for feed water and also as a place for feed-
ing the sand.

The spigot was closed and the classifier filled
with water, no sand being fed in during this opergtion.
When the classifier was filled up to a certain point,
this being one metre distant from bottom of spigot,
the sand was then fed into the launder. It may be
stated here that the sand was run through the classiw
fier once in order to saturate it with water, for it
proved by experiment that less amount of pulp (sand
and water) issued from the spigot in the same length
of time when the sand was_&ryAanaﬁgien the gand was
wet, the same size sand, same slope, and same spigot
being used., The sand was fed into the launder and
when the pulp was coming out of the spigot at a
uniform rate, it was deflected into a jar, the time
being noted by means of a stop-watch, When the jar
had become f£illed up to a certain point at or near
one of the gauging points, the pulp was deflected in-
to a refuse box, time again being noted. Before
entering the refuse box, the pulp was passed over a
screen, the sand remaining on the surface and the

water passing through, The jar, the weight of which
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was known, with its contents of pulp was carefully
weighed, The weight of pulp was calculated by
difference in weight. The volume of pulp was also
recorded. The Jjar was cleaned and the experiment
repeated, all varisbles remaining the same for two
or more cf these experiments, - the time, welght,
and volume being recorded in each case. After a
sufficient amount of data had been taken ex one
slope,-éggé size:gand, and-éggé sizejgpigot being
used, the slope was then increased;fgéme routine
as Bescribed above being followed. The slope was
gradually increased until the amount of sand carried
by the water was too much for the spigot tc discharge
without clogging. The lower launder was then dropped
to the lowest slope and more data taken with different
sized sand. When all the different sized sahds were
used that could be cn one spigot, that spigot was taken
out and another one put in. The same method of tgking
data was used on all spigots, a record of each being
kept.

Using the data thus obtained, the results and
method of caleulation are given on the following page.



Wt. of jar and pulp - Wt.of jar = Wt.of pulp.

Wt.of pulp -
Seconds

Wt.of pulp per sec.

Vol.of pulp .
Seconas = Vol.per sec.

Let R = Ratio of water to sand by weight.

" p = Specific Gravity of pulp.

" 4 = Specific Gravity of sand.

Now consider "d" grams of sand discharged

with "R" grams of water per second.
Let total weight discharged per sec.= W gms,
Then W = 4+ R,
Let total volume discharged per sec.= V cu,cm.
Since 4d+Rd = Wt.of pulp

Then V & 4d—+Rd
P

But 1+Rd = 7V
Therefore 1+Rd = 4d+Rd

P
-Hence R = 4 =
dp—g

Putting in value of p = 2,56

We get R = 2,56 —g
2,06p -

- -



The following table shows observed and calculgted
data,and a few words in way of explanation may make
the table of data more clear.

The theoretieal discharge on top and on bottom
of spigots was calculated from the formula Q = a v
v w72 gh. Therefore Q = &V 2gh

Q = Quantity of water.

a = Area of the spigot.

g = 980 (constant) _

h = Height (This being one meter in one case

and one meter minus length of tube
in the other.)
"a" was calculated for each spigot, diameter being
known in each case.
The size of pulp is the size of the average grain in
each case,
The efficiency was obtained by dividing the actual
discharge by the theoretical, the theoretical dis-
charge used being the one on the bottom of the spigot.

«10=
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4t the end may be seen the graphical represenw-
tation of the caleoulated data. In looking at the
curves it can be noticed that the efficiency in-
creases gradually up to a certain point, this point
being different in each case, as "R™ increases,
The point at which the abrupt change in the
efficiency curve takes place approaches closer to
the practical efficiency of pure water as the ratio
between the size of sand and size of spigot ine
greases., For exaumple the large spigot, dismeter
18,3 m,m., and the large sand, 4 m.,m, in diameter,
being used the abrupt change in the curve tekes
place when the efficiency is about 76% and "R" is
about 5; while in the case of the small spigot,
diameter 6.3 m.m., and the small sand, diameter
0.606 m.m,, being used the abrupt change takes
place when efficieney is about 80% and "R" is about
4, It was first thought that in plotting the
efficiency and "R™ the curve would show a gradual
inecrease with no abrupt change, dut this did not
prove to be the ocase. In allcases the inocrease
was gradual up to a certain point, then the abrupt

change took place.
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It is true the nearer we approach pure water
the greater the efficiency will be, but this can
hardly be used to advantage in practice; however,
to use 20 times as much water as sand may be practical
and this will give a fairly high efficiency of dis=
charge no matter what size the sand grains may be or
what size spigot is used as long as the sand grains
are small enough to pass through the spigot without
clogging it, A 1little care must be taken, however,
as to the amount of pulp fed to the classifier for
most of the pulp must exit through the spigot and

it is possible to clog any machine by cover feeding it.
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