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To all whom it may concern :

WIN, asubject of the Queen of Great Britain and
Ireland, residing at Bloomsbury Square, in the

¢ county of Middlesex, Kingdom of Great Britain

and Ireland, have inveénted new and useful
Improvements in Ore Grinding and Amalgam-
ating Machines, (for which I have obtained
a patent in Great Britain, No. 3,653, bearing

1o date August 22, 1881,) of which the following
is a specification.

This invention has reference to that Lkind

of machineused for grinding oreand amalgam-
ating gold or silver with mercury, wherein

15 by an arm carried round by a vertical spindle
suitably driven a pestle is caused to rotate
about its own axis and to roll obliquely on the
inner surface of a circular pan, whose half ver-
tical section is of a form resembling that (as

20 seen in corresponding section) of the rounded
surface of the pestle. - --

In machines of this kind, as heretofore usu-

ally constructed, considerable wear takes place
inthebearingsof the vertical spindle, (fowhich

2t neither oil nor grease can safely be applied,)
also in the pestle-axisg, also in the mercury-cup

at the bottom of the pan. Moreéover, consider-.

able loss of time arises, owing to the irregu-

larity due to hand-feeding, and there is no
20 efficient provision against unanthorized with-

drawal of the contents of the pan. Now, ac-

cording to this invention, to obviate or miti-

gate these defects, the bearings of the vertical

spindle are formed of hard -wood or asbestus,
3¢ and water is used as & lubricant,

The pestle-axis (heretofore usnally made 1n
one piece with or cast in the pestle-body) is
made of hardened steel or phosphor-bronze,
and removable {from the pestle-body, and 1s

4o fixed therein in such a manner that it can be
shifted lengthwise or renewed at pleasure.
The pan is recessed at the bottom and a square
tapered hardened steel or phosphor-bronze cup
is placed in the recess to receive the lower end

2¢ of the pestle-axis, which works therein.

A long trough is provided to supply the en-
tire set of pans. In this trough a screw is
caused to revolve, so-as to gradually propel

any material placed in it from one end of the |

| | trough foward the other.
Beitknown that I, THOMAS ALLISON READ- |

For each pan there go
is an aperture, through which, as the material
travels along the trough, some of it falls and.

is conducted to the pans, the quantity sup-
plied to the pans being regulated by suitable
means. According to one arrangement for g5z
thispurpose each of the apertures in the trough

is provided with a chamber of specific eapacity,
having inlet and outlet doors or valves, which
are opened and shut at regular intervals Dby
screws or gearing operated by the driving- 6o

-shaft placed over the machine.

- Another arrangement fto produce the same
effect consists of (for each pan) a boss on the
serew-shaft carrying a cup or eups, which shall
dip into the material and discharge the re-
quired quantity into achkute in a specified time,
(the apertures in the bottom of the trough be-
ing in this case dispensed with.) |

The arrangement 1 consider most advan-
tageousis asfollows: Iform outlets at the bot-
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‘tom of the trough with adjustable shutters,

which may be regulated so as to allow the re-
quired quantity of ore to pass through in a
given time. The bottom of each pan is pro-
vided with an eyed tap-screw, and a wire or bar 75
(which may be composed of wires stranded to-
gether) is put through the eye of each tap-
screw in a series, and is secured by means of
a lock and key. |

Tn order that my invention may be well un- 8o
derstood, I proceed to more particularly de-
scribe the same with reference to the accoms-

| panying drawings, wherein—

Figure 1 is a side elevation of a grinding
and amalgamating machine embodying my in-
vention, and comprising a set of ten amalga-
mating-pans fitted with gyrating pestles. Fig.
2 is an end elevation, partly in section, of the
right-hand or driving end of the machine, to
a reduced scale. Tig. 3 is an enlarged sec-
tional elevation of a portion of the feeding-
trough. |

a 1s the framing of the machine, which sup-
ports the pans b, of which ten are here shown
by way of example and as being a convenient g5
number; but more or less may obviously be
employed. _ - -

¢ are vertical shafts driven by gearing d irom
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- tion in Fig. 2.
The bearings of the vertical shafts ¢ are

ig

the driving-shaft e, the gearing d being dis-
connected, when required, by shifting the pin-
10on out of gear along the shaft e by means of -
the levers d’. These shafts ¢ carry each a

hooked arm, ¢/, in which freely rests the axis |

or spindle f of the pestle g, so as to carry the

pestle around, at the same time allowing it to
rotate about its axis, the half vertical section- |

of the pan approaching approximately the
rounded surface of the pestle, as shown in sec-

formed of hard wood, prepared ashestus, or
other material which will wear well when lu-
bricated with water. The lubricant is sup-
plied to the bearings through holes formed in
the bosses of the large gear-wheels d.

~ The pestle-axis f, which is made of hardened

steel or phosphor-bronze, is fitted to the pes-

22

tle-body, so as to be easily removable there-
frow, by means of keys /7, as shown in Fig. 2,

(or the spindle may be screwed into the body

~ and secured by a check-nut, or the spindle
- may be fixed by set-screws passing through
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the top end of the pestle-body,) and so that
the pestle-body can be shifted lengthwise of it
at pleasure.

The bottom of each pan is recessed $0 as to |

receive a hardened-steel or phosphor-bronze

cup, #, in which works the lower end of the |

pestle’s axis, and which holds the mercury for
amalgamating the-gold, silver, or metal to be
extracted, as 1t 18 reduced or separated from
the ore. | o

v ¢ are eyed tap screws, serewed into the bot-

- toms of the pans to allow, when unscrewed, of
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the mercury or amalgam being run off from
Lhe said cups, through which a corresponding
hole 1s bored and tapped to permit of easy re-
moval by a ring-bolt.

A wire or bar, &, which may be composed
of wires stranded together, is passed through
the eyes of the serews ¢ ¢ and secured thereto

- by lock and key, so as to prevent the unan-
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thorized withdrawal of the contents of any of
the pans. |

18 a trough carried above the pans and
baving a screw-bladed shaft, m, which revolves
therein by means of the wheels 7 %, driven from
the shaft o, which screw feeds the erushed ore
fed from the hopper p to each of the pans by
means of chutes or spouts g¢.
~The adjustable tube p’ is capable of being
shifted up or.down, so as to regulate the sap-
ply of crushed ore to the trough . |

r 1 are sliding shutters (shown in section at
Fig. 3) fitted to the bottom of the trough,
which shutters regulate the openings +/, so as
to allow the requisite quantity of ore to pass
through in a given time. |

s 18 an overflow-pipe, which carries off the

superfiuous ore as it collects at the farther end |

of the trough, from whence it is returned to
the feeding-hopper p.

¢t are overflow-pipes to allow the surpl'us

gangue in a finely-divided condition, to escape
from the pans by the troughs ¢ # to receivers
1. T'wo or more outlets may be applied toeach
pan, when required, at different levels. 7a
v v are pipesrunning the length of the pans,
provided with cocks v’ ¥/ for supplying water
to the said pans.
The operation of the machine is as follows :
The cups 7 are filled with mercury. For treat- 75
ing ores containing ingredients injurious to

| ordinary mercury I use specially - prepared

mercury. Water 18 then run into the pans
through the cocks v'up to the level of the out-
lets . The pestles are then set in motion by 8o
throwing the bevel-wheels d into gear, forcing

‘the pestles to revolve in the pans by means of

the arms ¢/. The hopper p being filled with
ore crushed te the required size, the ore falls

into the trough [ at such a rate as may be al- 85
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lowed by the adjustment of the tube p’. The
serew i, being set in motion, carries the
ore along the trough and causes it to pass
in a uniform layer over the adjustable aper-
tures +/,the screw being so connected with the go
shatt that 1t shall revolve aft a proportionate
rate with the pestles,supplying the necessary
quantity of ore per minute to each of the pans.
The ore, it will be observed, will thus be sup-
plied gradually and in the proper quantities g5
to the pans,and by the crushing and grinding
action of the pestles on the pans it will be re-
duced to a finely-divided condition, in which
state 1t is presented tothe mercuryin the cups
h. The mercury catches the amalgamable por- 100
tion of the precious metals contained in the
pulverized ore, and thus forms the required
amalgam. During the process the water, to-
gether with the baser metals and gangue, is
continuallyfiowing throughthe overflow-pipes 1os
t.  When it is required io withdraw the mer-
cury and amalgam the wire rope or rod % is
withdrawn from theeyesof thetap-sérews and
the mercury and amalgam run off, as required.

Having described the nature of my said in- 110
vention and explained the manner in which it
is to be or may be carried into practical effect, I
hereby declare that what I consider tobe novel
and original, and therefore claim, is—

1. In a machine for grinding and amalgam: 11z
ating ore, the combination of the rotating
pestle, the removable and adjustable pestle-

| axis f, the hooked slotted arm ¢/, and the ver-

tical spindle, substantially as deseribed.

2. In a machine for grinding and amalgam- 120
ating ore, a pan formed with an internal re-
cess at 1ts bottom, in combination with a hard-
metal cup to contain mercury for use in the
amalgamating process, said cup being such as
can be easily removed and renewed, substan- 12g
tially as described, and for the purpose speci-
fied.

J. In a machine for grinding and amalgam-
ating ore, a hard-metal cup to contain the
mercury, provided with a tapping-hole for 130
withdrawing matters from said cup, and suit-

water, together with the baser metals and | able means,such as described, for closing said
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delivered in a given timetoeach pan,substan- |

259,424 _ 3

hole, in combination with the fastening device |
to secure said cup against unauthorized with-
drawal of its contents, substantially as de-
scribed.

4, In a machine for grinding and amalgam-
ating ore, the combination, with pans 0, pes-
tles g, and means for operating the same, of a
trough, I, screw-feeder m, chutes or spouts ¢, |
and means for regulating the quantity of ore

%iaély as described, and for the purpose speci-
ed.

| screw-feeder m, chutes or spouts ¢, sliding

5. In a machine for grinding and amalgam-
ating ore, the combination of the trough /,

shutters #, and overflow-pipes s, substantially
as described.

THOMAS ALLISON READWIN.

Witnesses:
- L G. STOKES,
. J. BROUGHAM, -
- Both of T Whitehall Place, London.
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