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shell from tipping out of a hLorizontal plane so that
the babbit in one end of the bearing cannot wear
out without wearing out the other =nd at the same time,
These bearing shells are supported in yokes, which, in the
case of the movable roll, form the sliding part, and in the
fixed roll are cast in the fran.e. By removing the caps of
the yokes a re'l, together with its bearings, can be hfted
out at any time for repairs without disturbing the tension of
the spnings.  One beanng of each shaft is furnished with
collars on both ends, cach of which, in the case of the ten-
inch by thirty-six inch roll used in this plant, has a bearing
surface of two hundred and sixteen square inches.
Between these collars and the ends of the box are

loose brass rings, making the total thrust bearing
surface in each direction, on each shaft, four
hundred and  thirty-two square inches. These

c.llars are threaded upon the shaft, and by screwing them
in or out the shaft is adjusted endways to keep the rolls in
alignment. The housing above is a prolongation of the
frame furnished with open'ings covered with canvas cur-
tains, making all dust tight. The shaft of the moving roll
passes through sliding plates, which are held against the
housing by springs. All the principal nuts on the machine
are split and provided with clamp nuts, so that they can
be securely held in adjustment, yet readily be loosened for
movement. In operation, the rolls are set apart by means
of cast-iron plates, against which the sliding box is screwed
upsolid. When running it does not jump. Iach yoke of
the sliding boxes bas a bearing surface under it twenty
inches wide by thirty-eight inches long, in the form of a
steel plate two inches thick, removable when worn. To
provide against the accidental introduction of a piece of
steel too large to go through the rolls, safeiy springs are
provided, which, however, do not yield until the pressure
per lineal face of roll exceeds four thousand pounds, giving
a spring pressure for this size of roll of forty thousand
pounds, which will flatten out a wrought iron nut, but will
allow a cold chisel to go through. The feeder for these
rolls has no moving parts, but consists of a series of four
inclined steps facing in opposite directions, from one to the
other of which the ore slides, and is so spread evenly over
the width of the roli shells. Oune of these steps is hinged,
and by means of a short lever can be thrown up against
the step above it to shut off the ore supply in case of
trouble with the rolls or with the spouting above.

That portion of the ore passing through the screen
goss to an automatic time sampler, which was designed
for this plant. It consists of a casting about the size and
shape of a miner’s gold pan which is mounted to revolve
on theend of a horizontal shaft. The ore to be sampled is
allowed to fall on the inside of the sloping flange, and
slides off into a receiving bin. At one point of the sloping
flange is a narrow slot, which, as the sampler revolves,
passes under the spout and allows a portion of the ore
stream to pass through to the back of the sampler into a
second bin, where it forms a sample of the lot. This
sampler was designed to avoid the mechanical complica-
tion of the Bridgeman sampler, which was recognized as
doing theoretically correct work. An attempt was also
made to reduce the head room necessarily occupied by a
sampler, with the resuit that the seven feet required for a
Bridgeman sampler of the same capacity, has been reduced
in this machine to twelve inches. It is probable that this
machine, while making but one cut on the material,
does theoretically the same work as the Bridgeman, which
makes three.

From this sampler the ore drops into one of two
th-ee-ton hopper scales, where it 1s weighed and delivered
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by flat belt conveyor to one of the two hundred ton storage
bins. When required for reduction it is drawn off from the
bottom and carried by another belt conveyor two hun-red
feet into the stamp mill. These are flat belts, twenty
inches wide, eight ply rubber, running at a speed of three
hundred fcet per minute, and have proved entirely satis-
factory. The surface wears but little, the ore being given
the same forward velocity as the belt, before it is allowed
to drop upon it. This belt has carried over sixty tons of
ore per hour on a space not over eight inches wide in its
centre. The belt goes uphill and delivers the ore into the
ore bins above the stamps.

FFrom these it is fed by automatic feeders of the sus-
peaded * Challenge "™ type, which are without the usual
frame and hopper, the disc wich its rotating mechanism
being hung on two iron bars at the back of the mortar.
A light iron spout connects it with the ore bin gate, and
the ore bin proper f.rms the hopper, thus giving free
access hoth to the back of the mortars and to the mechan-
ism of the feeder.

Thesedeliver ore into the mortars, which weredesigned
solely as crushing machines intended to give a maximu:n
output when fed with ore which has passed a hall-inch
screen. They are double discharge, provided back and
front with splash boards. The discharge from the back
screen is carried through a channel cored out in the base
of the mortar so as to issue, together with the discharge
from the front screen, through a short spout on the front
of the mortar. These mortar- weigh six thousand pounds
apiece, the base being ten inches thick. They are fur-
nished with steel liners on the sides and 2nds, and the
wear of the shoes compensated for by false bottoms of
steel. The screens stand at an angle of seventeen degrees
from the vertical, and are twelve inches by fifty-two inches,
giving a total discharge area of twelve hundred square
inches. The stamps dropping in these mortars weigh
nine hundred and fifty pounds each, and drop eight inches
one hundred times per minute.

The pulp passes from the mortar to the distributing
box of a gyrating copper plate, four feet long and six feet
wide. These are silver-plated, coated with amalgam, and
by a simple mechanical arrangement each point in the
surface of the plate is caused to gyrate around a circle
about three-quarters of an inch in diameter. This causes
each particle of ore, in place of running over a straight
path of amalgamated copper six feet long, to go over a
spital path about thirty-four feet long, before it reaches
the bottom of the plate. The gyrating shake enabling
the table to be operated at about one half the incline
necessary without it.

From these plates the tailings pass to vanners with
four feet plain belts. ‘These vanners, in place of the
customary side shake of the “ Frue,” are given the same
gyrating shake as the plates, that is, each point in the
belt moves over a circular path about three-quarters of an
inch in diameter. The reason for this circular shake in
place of the customary side shake of the Frue vanner will
be apparent to anyone who has attempted to settle the
contents of a geld pan; or in a hand screen, has tried to
get the coarse material on top. The advantage of this
shake is so apparent, that the question arises, why it has
not been used before, especially as it was patented some
seventeen years ago in the United States. The difficulty
has been to build a practical machine that would not
shake itself to pieces under the varying strains brought
about in producing this gyrating motion. Success was
obtained in the vanners of this plant by stripping them of
the customary heavy frame, suppotting them on six round




