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(No model.)

To all whom it may concern:

Be it known that I, CARISTIAN C. HILL of
Chicago, in the county of Cook and StaJte of
Illinois, have invented certain new and useful

Improvements in Ore Washers and Amalga-

mators, of which the following 1s a specifica-
tion.

My invention relates to improvementsin pla-
cer-mining machinery, or machinery for work-
1ing alluvial deposits and collecting the pre-
cious metals therefrom.

Heretofore in working such allavial deposits
it has been customary to set the mining appa-
ratas at such elevation in relation to the bed
of the river as may be necessary in order to
provide a descent for the discharge of the tail-
ings, and to remove the apparatus to another
place after such natural diseharge or *“damp?”
becomes filled up, so that by the means hith-
erto known and in use it has been impractica-
ble to work such deposits to any great dis-
tance back from the edge of the river, and also
only to Iimited depths, and this althongh the
lower strata arce usually supposed to be the
richest. The gold contained in such alluvial
deposits, or part of it, is often in such a finely-
subdivided state that it will float in water,
even when there is little or no current; and
sometimes 1t is even so fineiy powdered that
1t 1s carried about in the air. All hitherto-
known methods have failed to secure such
finely-subdivided gold to any practicable ex-
tent. Such deposits also usually contain more
or less ‘“rusty gold,” and a quantity of black
sand composed mostly of magnetic oxide of
iron, which latter is valuable for use as a flux
in various metallargical operations. By the
term ‘‘rusty gold” is meant gold so combined
as not to be readily amalgamated.

It is the objeet of my invention to provide
an automatic machine for working such allu-
vial deposits and securing the precious met-
als and valuable products they may contain,
whether found as free grain gold, *free flour
gold,” which isthe name usually given tofinely-
subdivided gold or rusty gold, or gold mechan-
1cally combined with magnetic oxide of iron,
and a machine by which the whole of such de-
posits may be worked independent of the phys-

so 1cal condition of the country, excepting a sup-
ply of water, whether it be stagnantorrunning. | give to the amalgamated plates a reciprocat-

]

I am aware that where the gold is not so
finely subdivided as to be properly designated
as ‘flour-gold” hydraulic mining may be suc-
cessfully carried on if the physical conditions
of the country are favorable. These condi-
tions, however, are so numerous that a mere
fraction of such auriferous alluvial deposits
existing in the United States are available for
hydraulic operations. Moreover, but a small
proportion of the gold contained in many such
alluvial deposits can be secured by hydraulic
mining, as 1s illustrated by the fact that often,
while a man working with an ordinary hand
rocker or cradle will secure from twenty-five
to forty cents’ worth of gold to the ton of allu-
vium operated upon, a hydraunlic miner oper-
ating on the same bar will secure but from
three to four cents to the ton.

My invention is specially designed for oper-
ating upon the poorer class of alluvial depos-
1ts in which it is necessary to separate all, or
nearly all, the valuable products from the al-
luvium in order that the deposit may be pro-
fitably worked; and my invention consists, in
a mining - machine, in the novel devices and
combinations of devices herein described for
excavating and delivering the alluvinm to the
machine; for elevating and dumping the tail-
ings at a height, if necessary, equal to the
heightotf thebarorbank{rom whichitis taken,
so that the machineis made to cut its own way
as 1t goes, and therefore may be continuously
operated independent of any natural descent
or dumping-ground; and the devices for wash-
ing, sepamtlng, and collecting the precious
metals and valuable produncts cout‘xmed 1n the
allaviam. |

It also consists, in combumtlon with the
screen and amalgamatmw mechanism, in pro-
viding an intermittent supply of W&tel to dis-
integrate and wash the allovinm as 1t1s deliv-
ered upon the reciprocating screen, so that the
flow of the water upon or over the amalgamat-
ed plates below the screen will be alternately
checked or arrested and the water intermit-
tently drained off said plates, thus causing the
particles of gold to come in contact with the
plates and beamalgamated, as the water, when
being drained off, spreads itself out into a thin
film over the surface of the plate. 1 prefer to
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ing motion, instead of a rocking or tilting mo- [ by pulleys b?, secured to the shaft b3 to which
the upper ends of the frames B are huwed the

tion, as in the ordinary rocker or cra,dle, where-
by I am enabled to utilize the enftire surface
of the plates, instead of only the central por-

tion thereof, as is the case in the rocker or
cradle.

1t also consists in combining with the other
parts of the machine, as herema,fter claimed,
an amalgamated revolmng cylinder arran ged
in relation to the stream of discharge of water
and sand that bas passed over the amalga-
mated plates, so that the surface of water will
dam up or form a slight eddy against the cyl-
inder, so that the amalgamated surface of the
cylinder will secure such very minute particles

" of flour- gold as may have been ﬂoated over the
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plates.

Italsoconsists in provldlno anendlessapron,
made of felf, corduroy, or ¢loth,or like material
having a pile, ﬁbrous, or ribbed surface, ar-
ranged under the lower edge of the bottom
amalgamated plate, and mounted on suitable
rollers, so that the sand and water,as they are
discharged from the plate above, will fall upon
this apron; and as the black sand or magnetic
oxide of iron and particles of rusty gold have
much greater specific gravity than the ordinary
sand or earthy matter, the former will fall into
the interstices or fibers of the material com-
posing the apron, and be protected by the pile
or fibers of the cloth from the current of wa-
ter passing over, while the lighter and more
bulky matters will pass over in the current of
water and be discharged with it. This apron
is arranged at a slight inclination, so as to fa-
cilitate the discharge of the water and refuse

‘material, and i1s given a slow motion in the di-

rection opposite to the current of water, so that
the black sand and particles of precious metals
1t may have collected will be carried under the
edge of the amalgamated plate and on around
tothe backrolleronwhich theapronismounted,

-at which points jets of water are made to im-

pinge against the apron and wash the black
sand and particles collected out of the cloth,
whence they fall into a box below provided for
the purpose.

In the accompanying drawings, which form
a part of this specification, and in which simi-
lar letters of reference indicate like parts, Fig-

ure 1 is a side elevation of a device embody-

ing my invention. Ifig. 2-is an end view of
the same. Iig. 3 1s a transverse section on
line 3 of If1g. 1. Fig. 4 1s a detall view, show-
ing device for producing intermittent flow of
water. I1g. 5 1s a detail showing eccentrics
for giving reciprocating motions to the screen
and plates. Iig. 6 is a plan showing method
of operation In making successive Cﬂtb along
the edge of the deposit.

In said drawings, A represents the frame of
the machine,. |

B B are the frames upon which the excavat-
ing apparatus is mouuted. 0 b are the exca-

vating and elevating buckets, secured to end-
less belts or chains b'.

frames being provided with similar pullev‘s, b*,
at their lower ends, for the belts carrying the
excavating-buckets.

The frames B may be set

70

or adjusted at any desired inclination by means

of the braces §°. The alluviam is delivered by
these excavating-buckets buponthereciprocat-
ing screen or perforated plate C, which is sup-
ported and swung upon chains ¢ from the top
of the frame, its reciprocating motion being

1mparted to 1t by means of an eccentrie, ¢/, on

the vertical shatt ¢, and the connecting-strap
¢’. This screen 1s swung at a slight inclina-
tion, so that the tailings and coarse particles
or gravel will be discharged from the same
into or upon the horizontal conveyer-belt D,
arranged on the opposite side of the machme
from the excavating apparatus.
Liistherecipr omtm oframeinwhich theamal-
camated plates I arnd K/ are mounted. The up-
per plate, I, is arranged at an inc¢lination oppo-
site to thatofthe screen, and the under or broad-
er plate, I/, has an inclination similar to that
of the screen, so that the finer and heavier par-
ticles which fall through the sereen, and which
contain the gold and valuable products, will
pass over the surface of the plates from one
edge to the other. These plates are given
their reciprocating motion by an eccentric, f,
on tbe vertical shaft ¢?, connected to the frame
E by means of a strap, f/. The eccentries ¢’
and 7 are arranged on the vertical shaft so as
to shake or move the screen and the plates in
opposite directions at the same time, so that
the two vibrations will, in a measure, counter-
act each other and prevent a shock to or vibra-
tion of the whole machine. To secure a steady
even motion, I also provide flat springs or
straps f?ateachend of the reciprocating screen
and frame L, one end of the straps f? being se-
cured to the frame A, and their other ends to
the reciprocating screen and frame I, |
Gristheendlessapron, provided with a fibrous

or corrugated outside surface madeof any suit-

able material—felt, for example—and mounted
on suitable rollers, ¢ and ¢/, and arranged un-

derneath the lower amalgamated plate so that

the water and material passing over said plate
will fall upon the apron. 1 prefer to arrange
this apron at about the same inclination as the
lowec plate, IF'. However, if the plate E/ is ex-
tended so as to project over nearly to the out-
side roller, ¢/, the apron may be arranged near-
ly or quite borizontal. The jet-tube ¢?is placed
directly back of the roller ¢, with its perfora-
tions g° facing said roller, so that the jets of

water will impinge against the apron as it

passesaround the roller,and when its fibers are
spread apart thereby, so as to thoroughly wash
out the heavy particles collected by the apron.
g*1sabox orreceptacleplaced undertheroller
g, to receive the black sand and rusty gold as
the same are washed out from the apron by the
jets of water. The water falling into this re-

These belts are driven | ceptacle overflows its top, while the black sand,
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&e., settles to the bottom. The jet-tube ¢® rests
upon the side pieces of the box ¢4, and is sup-
plied with water, under suitable pressure,
through the Ponuedmg hose ¢° fr{)m the reser-
volr H.

H 1s the reservoir, located above the screen,

into which the water for disintegrating and
washing the allavinm is pumped or drawn by

any suitable means. The bottom of this res-
ervolr is provided with perforations %, through
which the water falls upon the sereen below
when the slide 2/, which is provided with cor-
responding perforations, A% 1s moved so that
the twosetsof perforationsarecoincident. The
slide /18 intermitfently reciprocated by means
of the lever /°, actuated by the cam A* on the
wheel 7°, and the coil-spring A° so as to cause
the intermittent supply of water.

J 18 an amalgamated cylinder, arranged 1n
and above the discharging stream of water and
material as 1t flows from the endless apron, so
that the same will dam up or form a slight
eddy against ifs surface for the purpose of se-
curing the light particles of gold that may be
floated over the amalgamated plates. This eyl-
inder is mounted in suitable bearings in the
main frame, and 1s given a slow rotary motion
by means of the wheel 2°, secured on the end

aereof. The tailings and refuse material are
delivered from the screen and from the endless
apron upon the conveyer D, which is mounted
npon suitable rollers, d, at each end of the ma-
chine, and are by it delivered to the elevating
mechanism, which consists of the endless ¢hain
or belt K, carrying buckets &. The belt K is
carried upon suitable pulleys, &/, mounted in
the frame %%, which is hinged to the main frawme

at k%, so that the same may be adjusted to dif--

ferent elevations by meansof the ¢chain k% The
frame %? should be of such length that the tail-
ings may be piled up to a heln‘ht equal to the
depth of the deposit, s0 that the whole of the
deposit may be worked.

It is obvious that where the machine is lo-
cated above the place of discharge the dis-
charging-elevator may be placed in a horizon-
tal position or incline downward.

If preferred, the machine may be placed on
top of the bank instead of in the cuat, and the
excavating mechanism arranged in the rear of
the machine, and made long enoungh toelevate

the detritus from the bottom of the cut, in

which 1t 1s obvious that the discharging mech-
anism may be simply a horizontal conveyer.
Motion is imparted to the driving-shaft 1
by a steam -engine or any suitable motive
power. Theshait for actuating the excavating
apparatus derives its motion from the driving-
shaft through the bevel-gears m and m/, and
motion 1s communicated to the vertical shaft
¢?, which actuates the screen and amalgamated
plates by means of the bevel-gears m? and m?.
The elevating apparatus is driven by a belt,

N, running on a pulley secured to the driving- |

Sh‘lft, and the horizontal conveyer-bels D is
driven by belt #/, running on pulley 72, secured

!

to roller d, and pulley 2°, secured to the driv-
Iing-shaft. The endless apron is actuated by
a cross-belt, #%, ranning on pulley »°, secured
to the roller g, and pulley »%, secnred to shaft
b°. A pulley on the same shaft ° actuates the
belt for driving the pulley /°, secured to the
end of the amalgamated c¢yvlinder, and which
is provided with a cam, A%, for reciprocating
the perforated slide I/ in the bottom of the

‘reservoir H.

Any suitable means for pumping or draw-

ing the water into the reservoir may be em-
ploved.

Other means may be ciployed for connect-

g and imparting motion to the several parts

or devices which constitute my improved ma-
chine, and I do not wish to limit my=self to the
particular construction described.

1 am aware that heretofore in amalgamators
and concentrators for collecting.
quartz-mills, as appears from the United States

Patent (Smith and Johnston) No. 66,499, an

endless apron has been employed in connection

with amalgamating mechanism for collecting
‘heavy valunable particles,
over theamalgamating mechanism without be-
1ng sccared thereby; -but my machine is spe-

which are carried

cially designed for operating upon the poorer
class of alluvial deposits, and differs from the
apparatus of Smithand Johustonin employing
a screening mechanism, the same being an es-

sentlal feature of my macliine and necessary

to its successtul operation for the purpose de-
signed, as the material operated upon usually
contains to the ton of detritus a few bushels
of material which it is desirable to pass over
the amalgamating mechanism and apron. My
machine 1180 dlﬁt‘l‘ from that of Smith and
Johuston in that the endless apron is inclined

1in thesame direction as the amalgamated plate

from which the stream of water pours onto it,
so that the direction of the discharging stream
18 not reversed when it falis npon the apron,
and consequently the water is not washed back
over the heavier and valanable particles which
fall directly under the edge of the plate. This
is a matter of great importance in a machine
desigued to operateupon alluvial deposits, and
in whlch 1t 18 necessary to use a large quantity
of water.

I do not c¢laim, broadly, the combination of
an amalgamated plate with an endless apron
for collecting heavy valuable particles, as that
is shown 1In the patent l}efore reierred to.

I claim—

1. In a mining-machine, the combination of
washing and screening mechanism with amal-
gamating mechanism, mechanism for automat-
ically excavating and delivering the alluvium
to the machine, and mechanism for antomadti-
cally elevating and discharging the tailings

out-of the wa,y of the machine in making the
nextsuacceeding cut,substantially as deseribed.
2. In a mining-machine, the combination,
with amalgamﬂted plate or plates, of screen-
ing mechanism and mechanism for giving an
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intermittent supply of water thereto, whereby | contrary direction to that of the discharging

the flow of water on the amalgamated surfaces
18 eaused to rise and fall at intervals, and thus
permit the lighter particles of free gold to come
in contact with the amalgamated surface, sub-
stantially as specified.

3. The combination of the screen, amalga-

mated plate or plates, mechanism for giving a
reciprocating motion to said screen and plates,
and mechanism for affording an intermittent
flow of water on said plate or plates, substan-
tially as specified. . |

4. Thecombination of thesereen,amalgamat-
ed plate, endless apron provided with fibrons

or corrugated surface arranged under theamal-

-~ gamated plate, from which it receives the dis-

20

charging stream, and inclined in the same di-
rection therewith,and mechanism for removing
from said apron the particles collected therein,
substantially as specified.

5. Inanautomaticmining-machine, the com-

~ bination of mechanism for excavating and de-

25

30

35

40

livering thealluvium to the machine with wash-
ing, screening, and amalgamating mechanism
tor securing the free gold, an endless apron pro-
vided with a fibrous or corrugated surface for
collecting the rusty gold and black sand, mech-
anism for removing the particles so collected

trom said apron, an amalgamated cylinder ar-

ranged in and above the discharging stream
of water and auriferous material, and mechan-
1sm for elevating and discharging the tailings
out of the way of the machine in making the
nextsucceeding cut,sabstantially as described.

6. The combination of the screen, amalgam-
ating mechanisim, endless apron provided with
fibrous or corrngated surface arranged under
the amalgamated plates and inclined in the
direction of the discharging stream of water
and auriferous material from said plate, mech-

anism for giving said apron a motion in the |

stream, and a jet-tube adapted and arranged
to cause jets of water to impinge against said
apron to remove the particles collected there-

1n, substantially as specified.

7. The combination of the water-reservoir
provided with a perforated bofttom and recip-
rocating perforated slide with reciproecating
screen and reciprocating amalgamated plates,
substantially as specified. |

8. The combination of reciprocating amal-

gamated plate or plates, endless apron pro-
vided with a fibrous or corrugated surface, and
anamalgamatedeylinderarrangedinandabove
the discharging stream, substantially as speci-

9. The combination, in a mining-machine, of

mechanism for excavating and delivering the
alluvium to the machine, reciprocating screen,
reciprocating amalgamated plates, water-res-

| ervoir provided with perforated bottom and

perforated reciprocating slide, endless apron
provided with fibrous or corrugated surface,
amalgamated cylinder, and mechanism for ele-
vating and discharging the tailings, substan-
tially as specified.

10, Thecombination, inamining-machine, of
washing, screening, and amalgamating mech-
anism, with horizontal conveyer D and a de-
vice for elevating the tailings, substantially as
specified. -

11. The combination of the reservoir H, pro-
vided with perforated bottom and perforated
reciprocating slide, with lever /#° and cam A4,
forintermittently actuating said slide, substan-
tially as specified.

CORISTIAN C. HILL.

Witnesses :
EVERETT BROWN,
EDMUND ADCOCK.
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