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To all whom 1t may concern:

Be 1t known that I, Cmarues R. Horcu-
K188, a citizen of the United States, residing
at Oalland, m the county of Alameda and
State of California, have invented certain
new and usetful Improvements in Amalga-
mators, of which the following is a specifi-
cation, reference being had therein to the
accompanyine drawing.

T'his invention relates to machines for ob-
taining precious metals from ores, and has
especially in view a machine of the character
specified 1 which the ore i1s first ground to
a pulp and then delivered to an amalgamat-
mg tub, or the like, where the pulp is held
under water and air pressure in contact with
quicksilver and the precious metals sepa-
rated from the pulp and thoroughly scoured,
the waste matevial being floated away from
said precious metals and conveyed from the
machine. -

The 1nvention contemplates an upper
orinding cone provided with a plurality of
grinding rollers arranged in series in stepped
relation which act upon and grind the ore,
or rocks between them and an intermediate
cone. The ground material 1s subsequently
delivered 1n pulp form to a lower amalga-
mating tub containing quicksilver channels
and scouring and sliming balls, a second tub
bemg mounted within said amalgamating
tub adapted to contain a supply of water
which overflows into the latter and causes

the formation of eddies over the quicksilver |

channels. In this manner the precious metal
1s separated from the pulp and maintained

in contact with the quicksilver, the waste

material overflowing from the amalgamat-
ing tub into a suitable discharge.

Lo the accomplishment of the recited ob-
ject and others coordinate therewith, the
preferred embodiment of my invention re-
sides 1n that construction and arrangement
of parts hereinafter described, illustrated in
the accompanying drawings, and embraced
within the scope of the appended claims.

In said drawings:—Iigure 1 is a central
vertical sectional view of the ore grinding
and separating machine. Fig. 2 is a top
plan view, partly in section to show the ar-
rangement of the grinding rollers. Fig. 3
1s a transverse sectional view of the ma-

l

‘toothed, track (12) with which a gear (18)

' ing the arrangement of the sliming and

scouring balls and also the quicksilver chan- 55

nels. . -

Referring more particularly to the draw-
ings for a detail description of my invention,
the numeral 5 designates a base or founda-
tion of the machine which has a centrally
located socket (6) having ball bearings (7)
therein, upon which is seated a vertical sup-

60

porting shaft (8) which has fastened there-

on an amalgamating tub (9) provided with
a plurality of circular rows of scouring and
shiming balls (10), between which rows a
circular series of quicksilver channels (11)
are formed. The bottom of said amalga-
mating tub is equipped with a circular,

65

70
carried by a power shaft (14), carrying re-
spectively, a forward, reverse and idler pul-
ley (15), (16) and (17) adapted for belt
connection with a suitable source of power,
not shown. Said base (5) is also provided
with standards (18) which carry adjust-

75

able clamps (19) which hold a receptacle or

trough (20) in position to receive the waste
material from the amalgamating tub (9).
The said standards also carry adjustable
clamps (21) which are provided with in-
wardly projecting horizontal arms (22) also
carrymg adjustable clamps (23) which sup-

80

port a water tub (24) 1n a suspended posi-

tion within the amalgamating tub (9). The
water tub 1s provided with a circular series
of vertically arranged tubes (25) which
communicate with bottom openings (26)
formed 1n the said water tub and which
are arranged directly over the quicksilver
channels (11) formed in the bottom of the
amalgamating tub (9).

The central porticn of the water tub (24)
18 provided with an upstanding tube (27)
surrounding the collar (192) which connects
the amalgamating tub (9) with the shaft
(8), and at its top, said tube (27) has
mounted thereon a hopper (28) which has a
pipe connection (29) with a pulp trough
(30) carried by a lower grinding cone (31), 100
the outer sides of which are clamped to the
upper portion of the side standards (18).
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oaid lower cone (31) has a shaft (32) pass-

g therethrough which has a collar connec-

tion (33) with the vertical shaft (8). The 105

chine, taken on the line A—B, Fig. 1, show- | grinding surface of said lower cone is
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equipped with a plurality of rows of grind- | through its described track and pinion ro-

ing faces (34), arranged 1n stepped relation
and upon which ormdmo rollers (35) work.
An upper cone (36) 1s nested upon the

lower cone (31) and is provided upon 1its .

lower face with a series of rows of grinding
surfaces (37), arranged in stepped “relation
similar to the ﬂlmdmo surfaces of the lower

cone and between which the rollers (35) are |

located. A hopper (38) is carried by the
upper surface of the said cone (806), said
hopper being in communication with a ma-
terial tee(hnﬂ chute (39), and 1s arranged
to deliver the material to the upper series
of grinding rollers through a central open-
ing (40) formed in said cone (36). The
upper outer edge portion of said cone (36)
18 provided with a circular, toothed track
(41) with which a pinion (42) engages, said
pinion bheing carried by a power shaft (43),
hmmn mounted thereon a pulley (45) which
communicates with a suitable source of
power, not shown. The lower outer edge
of said cone (36) carries depending and ad-
justable scrapers (46) which extend into the
pulp trough (30) and serve to carry the
pulp from aid tr ough to the discharge pipes
(29).

The upper cone (36) is loose on the shaft
(82) and has a bracket (47) carrying a col-
lar (48) surrounding the said shaft and
presenting a flat upper surface upon which
a TOW of ball bearings (49) are seated, and
said shaft has a ball race (50) above said
bearings, the flat upper surface of which
forms a seat for a coiled spring (51), the
upper end of which abuts against a collar
(562) forming seats for another series of ball
bearings (du) above which the said shaft
is threaded for the reception of a tension
nut (54). Tt will be seen that by adjusting
the nut (54) on the shaft, the degned pres-
sure of the upper cone (96) upon the grind-
ing rollers (85) may be had.

The operation of the machine is as fol-
lows:—Material 1s fed from the chute (39)
into the hopper (38), thence through the
central opening (40) in the upper cone (36)
to the grinding rollers (35), and after trav-
ersing the various series of stepped grind-
ng surfaces 1s delivered 1n pulp form into
the trough (uO) it being understood, of
course, that the said upper cone (36) 1s be-
nge rotated thr ough the medium of the pin-
ion (42) dand the track (41). The scrapers
(46) carried by the cone (86) carry the ma-
terial through the said trough .:md cause 1t
to flow throuoh the dlSCh‘llDe pipes (29)
and through the central tube (27) to the
mna,lmmfltmo tub (9). The water tub (24)
bemo filled with water to about the level of
the tops of the water tubes (25), it will be
seen that the agitation of said tub incident
to the rapid rotation of the nrmdﬂm cone

tatmﬂ means, will cause water to flow over

said tubes (2 .)) and into the amalgamating
tub and cause an eddy to be formed over
each of the quicksilver chanmnels, which as-
sistedd by the pressure of the amr, prevents
the escape of the precious metal by floating,
and retains such precious metal 1n a position
where
slimed by the balls (10). The waste mate-
rial which 1s separated “from the precious
metals 1s caused to float up over the sides of
the said amalgamating tub (9) and into the
discharge outlet or tail race (20).

To assist in the rapld rotation of the
amalgamating tub, the foundation base (5)
may be PlOTldﬁd with fmtlillctlon rollers
(55) which support the bottom of said tub,
as 15 clearly exlubited in Ifigs. 1 and 3 of the
accompanylnge drawings.

IFrom the 1018001110 description it will be

seen that by the debcubed arraneement of

the 01111(:11110‘ cones, the material is fed to the
anmlomnwtmﬂ tub 1n a finely ground or
pulpy C()Hd}tl{)]h and that through the ar-
angement of the scouring balls and the
qmch%‘llvel channels, which are in direct
communication with the water supply, the
pulp is submerged and held under a pres-
sure of water and air, which permits of the
seoregation and floating away of the waste
materials accor ding to thell specific gravity,
and insures the saving of the precious metals
no matter how free or fine the particles are
vr}l.{lf I claim 1s:—

. An ore amalgamating machine, com-
pllsmg a tub provided with ore scouring
balls and quicksilver channels, and a w: ater
tub adapted to deliver water directly over
ach quicksilver channel.

2. An amalgamating machine, comprising
a tub pmwded with altunatuw circular
1rows of scourmng balls and qumlmlvu chan-
nels, and a w ater tub held suspended within
said tub and provided with water tubes
adapted to deliver water directly over said
quicksilver channels.

3. An amalgamating machine, compris-
ing a tub provlded with mltem‘itnw rows ot
scouring balls and quicksilver channels, and
a water tub held in a suspended and adjust-
able position within said amalgamating tub
and adapted to deliver water directly over
said quicksilver channels.

4. An amalgamating machine, comprising

keyed to said shaft and further provided
with ore scouring balls and quicksilver
channels, and an aqutably mounted water
tub within said tub having a central tube
communicating with the latter and further
provided with means to deliver water over
sald quicksilver channels.

5. An amalgamating machine, comprising

1t will be thorouohly scoured and
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(35) and also the %malﬂamatmo tub (9) | an ftmalmmatmﬂ' tub plowded with ore 130
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scouring balls and quicksilver channels, a
water tub cisposed within said qmalmmmt-
ing tub having a central tube prowded at
one end with a bopper and having its oppo-
site end in communication with said amal-
camating tub and further provided with
vertically disposed water tubes to deliver
water over saild quicksilver channels.

6. A machine of the character described
comprising a rotatable amalgamating tub in
communication with a source of ore Supply
ancd provided with alternating series of
scouring balls and quicksilver clnnnels and
2 source of water supply ad]ustftbly Sus-
pended withmn said amalgamating tub and
provided with water outlets arr moed 1n
series and corresponding with the quch~
5111?91 channels of the amalgamating tub.

. A machine of the character de:::CI'led
{,mnprisin a rotatable amalgamating tub in
communication with a source of ore Supply
and provided with alternating series of
scouring balls and quicksilver chfmnels, and
a water tub acjustably suspended within

sald amalgamating tub and provided with a
plurality of dlscharﬂe outlets corresponding
with and aclapted to deliver water to each
qulcksﬂver channel.

3. A machine of the character described
comprising a rotatable amalgamating tub,
and a water tub suspended therein and pro-
vided with upstanding discharge tubes for
delivering a plurality of streams of water to
said ‘Lll’l‘llo amating tub when the water tub
18 Hﬂlt%ted by the rotation of the amalga-
matmﬂ tub.

9. A machine of the character described
comprising a rotatable amalgamating tub
provided with alternating rows of scouring
balls and quicksilver channels, a water tub
suspended within said amalgamating tub
and provided with a plumhty of rows of
openings 1n 1its bottom corresponding with
the quicksilver channels, and an upstanding
water tube mounted in each opening and
acdapted to deliver water to the quicksilver
channels of the amalgamating tub.

|

10. A machine of the character described
comprising a base carrying standards and a
central shaft an amalgamating tub mounted
on sald shaft an ad]ustable trough sus-
pended on said standards and receiving the
overflow from said amalgamating tub and

an adjustable water tub mounted on said

standards and suspended within said amal-
gamating tub and provided with upstand-
1ng tubes for delivering water to said amal-
GaIl’l‘LtIHO‘ tub.

11. A machme of the character descmb d
comprising a shaft, an amalgamating tub
rotated thereby, a wate}:‘ tub surroundmﬂ

sald shaft, and suspended within said amal-

oamating tub sald water tub being pro-
vided with a plumhty of discharge openings
in 1ts bottom, and a water tube mounted in
each opening and projecting within the
water tub for automatically delivering
water to the amalgamating tub.

12. A machine of the character described
comprising a rotatable amalgamating tub
provided With a plurality of qumksﬂver
channels, a water tub suspended in said
amalgamating tub and provided with dis-
charoe openings in 1ts bottom, which are in
alinement with the channels in the amalga-
mating tub, and a water tube mounted in
each 0pen1110' and projecting into said water
tube for automatically delivering water
from the same.

13. A machine of the character described
comprising a base, a shaft mounted therein,
an amalgamating tub mounted on and ro-
tated by said shaft standards carried by
sald base, inwardly pl"O]e(}tlIl arms adjust-
ably mounted on said standards and a water
delivering tub supported by said arms and
surrounding said shaft and Suspended with-

1n the amalﬁamatmo tub.
In testlmony whereof T hereunto affix ny
signature in presence of two witnesses.

CHARLES R. HOTCHKISS.
Witnesses:

H. C. SOl—.-ROEDER,
F. P. ScHROEDER.
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