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. Speciﬁca.-titjn-of--Letters Patent.

Patented May 29, 1906,
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To all whom it may concern:

- Be it known that I, HiraM JONES, engi-
neer, a subject.of the King of Great Britain
and Ireland, and a resident of 99 South
street, Ascot:Vale, in the county of Bourke,
in. the State of Viectoria, in the Common-
wealth of Australia, have invented a certain
new and useful Machine for Crushing and
Amalgamating Metalliferous Ores, of which
the following is a specification. :

The objects of my invention are the con-
struction of a machine for more effectually
and cheaply crushing metalliferous ores for
the purposesof amalgamation and concentra-
tion.

Metalliferous ores are usually crushed by
means of stamp - batteries, which require
their foundations tobe made of great strength
at considerable expense, and the stamps,
moreover, have to be strongly braced at
some distance from the ground.

The improved apparatus which constitutes
this machine is designed normally to effect
the erushing by means of the dead weight of
the rollers employed, which weight is borne
by the ore being crushed and the driving
power required, and the wear and tear of
bearings are thus proportionately decreased.

The rollers are revolved by a carrier round a-
central shaft, and there being no vertical

ovement of the center of gravity of the
moving parts there are no unbalanced forces
necessitating firm foundations. The driv-
ing-gear 1s also fixed low down in the ma-

chine, near the foundations, upon the central |

shaft, so that there 1s no necessity for
strongly-braced framing at a height from the
oround. ' |

As the amount of crushing power required
varies with the ore to be crushed, a device to
increase such power is provided whereby the

pressure of a strong spring on the central
shaft is distributed to the rollers by the arms |

of the carrier, so that a machine specially
adapted for light ores may on occasion be
rendered capable of dealing with heavier and
more refractory ores. o
Referring to the drawings, which form a
part of this specification, Figure 1 is an ele-

vation half in section, and Fig. 2 a plan with

part of the hopper cut away to show th
parts underneath. -

a 1s an annular trough supported on suit-
A timber pier is shown
elevating the trough above the ground in

order that the tailings after having been

1

[

‘required

| vided they dre an even number.

crushed may flow away by gravity. The
trough a is joined by suitable arms to a cen-

‘tral boss about the vertical shaft e, designed
partly to accommodate the bearings ¢* and

partly to afford increased rigidity to the ma-
chine. In both the external and internal
walls of the trough are windows &, covered
entirely by wire-gauze, of which the size ot

‘mesh is so regulated that only tailings of the
] For the sake of
clearness the scereen 1s omitted from the win-
dow in front of the runner-c on the right of

neness may pass.

Fig. 1. The external wall is outwardly in-
clined to enable the tailings to drop ifreely

after passing through the wire-gauze, and

round the top is the inturned flange a® to pre-

vent the liquid in the trough from splashing

over. Channels or grooves ¢*run round the

bases of the internal and external walls of_l

the trough, in which mercury may be placed

‘to amalgamate with the gold when rich ores
are being worked. A number of ribs ¢°
strengthen the outer wall and support a
light casing @*, said casing being provided
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with suitable openings at intervals and pro-

tects the wire-gauze and tailings from dust.

As shown, a space is left between the lower

edge of the casing a* and the lip of the outer

channel ¢*. In the illustrations most of the
casing is omitted in order to show the parts

underneath. |
On. the inside bottom of the trough 1s fixed
by countersunk screws or other suitable

means an annular working surface or circular

die b. On this surface work a number of roll-
ers ¢, of which four are shown; but more may
be used in larger machines, if desired, pro-
' Each roller
consists of the body ¢ and a tire ¢/, fixed
thereon by bolts ¢?, which preferably pass
through the body, so as not to cut away any
of the wearing part, and grip the tire between

‘the bolt-head and the nut.

The circular die or false bottom b and the
tires ¢’ are made, preferably, of chilled cast-
iron to resist wear and are detachable, so that
they may be easily renewed when worn. The
rollers are so proportioned to the false bot-
tom or die that the periphery of the one 1s
not an exact multiple of the other, so as to

“avold wear at particular points caused by the

constant coincidence of any one point on a
roller with a corresponding point on the die.

In order to increase the pressure between the

crushing-surfaces by utilizing the centrituga
force exerted by the rollers when revolving
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and to prevent pressure between the boss of & | lift. The shaft may, if desired, be of circu-
roller and its collar ¢3, the face of the die or | lar section throughout and engage with the
false bottom is so inclined that its outer is | carrier by means of a feather so long as the
higher than its inner edge, and the inner edge | carrier is free to move vertically and %&s suf-

¢ of the roller corresponding to the latter 1s | ficient horizontal play for the purpose de 7o
flanged, as indicated at ¢*. The angle of | scribed. - . -
such inclination of the die will vary with the The driving-shaft ¢ is mounted vertically

weight of the rollers and the speed of revolu- | in bearings ¢’ and ¢?, is prevented from rising
" tion adopted in each machine. o by the collar €2, and is revolved by the bevel-

1o The rollers are revolved on the die b by | gearing f, which in turn receives its motion 75
means of the carrierd, to an arm of which the | through shaft ¢ and pulley & from the pro-
axle-pin ¢ of each roller is joined by the pin- pelling-engine. The driving-gear is placed
coupling d’; = The play of the pin-coupling in | low down near the foundation: - o
said arm is such that upon a roller being lift- | The rollers are made sufliciently heavy to

15 ed in passing over specially-hard orethe axle- | crush by their own weight; but should 1t be 8o

Fin ¢> rises until the outer end of pin-coup- | needful at any time to increase the crushing

ing d’ bears against the under outer extrem- | pressure the following arrangement 1s pro--
ity of the carrier d, which then becomes lifted | vided for the purpose: At the top of the
to some degree, the inner end of said coup- | shaft ¢ a hole is bored axially, in which the

20 ling d’ moving downwardly. This lifting | screw § can move freely. A plate 7" 1s fixed 33
motion, however, is not communicated to | to the top of the shaft, and in a centrally-
the other rollers in consequence of their free | bored tapped hole the screw j works. The
play downward upon their respective pin- | lower extremity of this screw projects down
couplings d’ and the easy fit of the axle-pins | to a bar 77, inserted into a longitudinal slot

25 ¢* in'the boss of the rollers. The amount of | cut through the shaft, its two free ends rest- go
play between the pin-coupling d’ and the car- | Ing on a ring 8. Upon the screw § being
rier d is proportioned to the lift considered | turned by a spanner 1t presses down the bar
desirable or necessary according to the ma- | 7* and the ring 7° and compresses the spring
ture of the ore under treatment, a consid- | 7%, whose lower end rests and exerts pressure

30 eration which must also be taken into ac- | on the carrier d, which transmits it to the 95
count in adjusting the play between the | rollers. - | .
axle-pin and the boss of the roller. A cer-| A hopper £, having outlets k&’ so placed as
tain amount of play is likewise allowed pro- | to deliver the ore fed into it in front of the
portionately between the boss of the carrier | rollers, is fixed on and revolves with the up-

35 and the driving-shaft e, as hereinafter de- | per portion of the shaft e, as shown in Kig. 1. roo
scribed. | _ | © Under the trough are two inclined tables /,

The weight of the carrier rests upon the | which catch and carry away the tailings as
couplings of the rollers, so that normally | they drop from the openings a’. Perforated
they bear upward against the carrer. ' pipes m are provided to supply water to the

10 The effect of the device is so contrived that | tallings when necessary and to wash down 103
notwithstanding the arms of the carrier be- | the tables. | - _

" ing continuous and rigid when any one roller |  The action s as follows: Broken ore 1s fed
is lifted the others remain in ordinary con- | into the hopper, where it 1s mixed with water
tact with the ore and continue crushing by | and distributed in front of the rollers. These

45 dead weight, while, on the other hand, as the | moving slowly round pass over the lumps of 110
joints tend to become rigid when upward | ore and crush them. In one revolution the

stresses are exerted upon the rollers it fol- | distance round the circular die traversed by
lows that additional pressure may be com- | the outer edge of the periphery of a roller s
municated to the latter by downward stresses | greater than that traversed by the inside

5o upon the carrier, as heremafter explained. edge, while the peripheral speed 1s somewhat 115

Arm d* on the carrier d carries plows or | retarded by the “slip”” occasioned by its con-
ouides @2, so arranged as to gather in the ore | tact with the ore being crushed, so that there =
and feed it under the rollers and to keep the | is a grinding as well as a crushing action.
mass in constant motion. The plows and rollers keep the mass of ore in

sz The carrierid is slipped over and rotated by | constant motion. When the ore has reached 1zo
the driving-shaft e, which is made of square | the required degree of fineness, 1t escapes
section or any section other than circular at | through the meshes of the gauze in. the open-
the point where it passes through and en- | ings or windows @/, the combined area of
oages with the (correspondingly-shaped) hole | which 1s large compared with the crushing -

60 in the boss of the carrier. This hole is made | area. After dropping from the grinding- r23
an easy fit, so that the shaft is not burdened | trough externally through the space between
with any of the weight of the rollers or the | the lip of the outer channel ¢’ and the base of
carrier, and the latter, moreover, has a cer- | the casing a* and internally direct from the
tain amount of play on the shaft proportion- | windows ¢’ the tailings flow down the 1n-

65 ate to the distance the rollers are allowed to | clined tables I to be treated for extraction of 130




the metal as ma,y be required. Should there

- not be liquid enough at this stage, more wa-

20

ter may be supplied from the pipes m. -
Doors opening downward are provided in

‘the channels a? for the purpose of cleaning.

Having now described my invention, what
I claim as new, and desire to secure by Let-

ters Patent, 15— '

1. A machine for reducing ores comprising
an annular trough, an inclined circular die
therein, said trough having discharge-open-
ings on both sides of the die, crushing-rollers
running on sald die, a central rotating shaft,
a carrier mounted on said shaft and having
vertical movement thereon and coupling-
pins connected to the rollers and having piv-
otal movement in the carrier.

2. A crushing-machine comprising an an-
nular trough, an inclined circular die therein,
channels on each side of said die, said trough

822,052
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having discharge-openings therein on both
sides thereof above the channels, crushing-
rollers running on said die each roller having

a tire thereon provided with a depending
25

flange on one edge, a central rotatable shaft,
a carrler having radiating hollow arms

mounted to rotate with said shaft, said car-

rier having vertical movement on said shaft,
coupling-pins fitting in said hollow arms and
having pivotal movement therein, said pins
being connected to the rollers, a spring sur-
rounding sald shaft and pressing on the car-
rier and means for adjusting the tension of
the spring.

In witness whereof I have hereunto set my
hand in presence of two witnesses.

HIRAM JONILS.

Witnesses:
- GmLBERT KENT MOORE,
Wirriam CONYERS.
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