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"UNITED STATES

PAaTENT OFFICE.

BENJAMIN HERSHEY, OF ERIE, ASSIGNOR OF THREE-FOURTHS TO CHARLES
HITCHCOOK, JOSEPH A. EGE, AND BENJAMIN THORNTON, ALL OF BRAD.

FORD, PENNSYLVANIA.

ORE-AMALGAMATOR.

SPECIFICATION fgirming bart of Letters Patent No. 260,682, dated July 4, 1882,
: Application filed February 25, 1882. (No model.) ) '

To all whom 1t may concern :

Be it known that I, BENJAMIN HERSHEY, a
citizen of the United States, residing at Erie,
in the county of Erie and State of Pennsylva-

5 nia, have invented new and useful Improve-
ments in Ore-Amalgamators, of which the fol-
lowing is a specification, _

In the improved amalgamator hereinafter

described the mercury employed greatly ex-

1o ceeds the quantity of gangue treated at any
one time. The gangue may be either wet or
dry, and may be either crushed quartz, sand,
gravel,orconcentrates. The materialor gangue
s treated within the mass of mercury,and the

15 gangue is prevented from rapidly escaping
and is not discharged until it has been thor-
‘oughly operated upon, :

I am aware that amalgamators have been
made in which some of the features above

2o mentioned have been approached; but it will
be found upon examination that, while they

. contain elements tending in the directions

above named, there is a want of completeness

"of devices and operation which is necessary
25 .to reach the best results.
_ The present invention consists in certain im-
proved organizations and manner of operatin gy
which will be fully set forth and claimed here-
~ inafter. ' ¢
30 In the accompanying drawings, Figure 1 is
a vertical section ; Fig. 2, a detail view of the
mechanism for operating the feeding devices.
I'ig. 3 is a detail view of the feeding-cup, show-
ing the hinged or pivoted bottom and thefixed
35 rod for operating it. Fig. 4 is a plan view of
the spider for working the gangue centrally in

theamalgamator. Fig.5isaplan view of oneof

the stationary plates or disks within the amal-
gamator-eylinder, and Fig. 6 a similar view

40 of one of the revolving plates or disks within

the amalgamating-eylinder. . -
A suitable frame, A A, supports the work-
-ing mechanism and the amalgamating-cylinder
B, to the bottom and sides of which cylinder
45 the feed-pipe C is attached. A vertical shaft,
a/,revolves within the amalgamating-cylinder
- B, and is preferably made of large diameter,
80 as to occupy the central space of the eylin-
der, where the circles of revolution are of small
50 diameter, and where the work done would be

trifling, as will be set forth. A vertical shaft,
a, turns in bearings ¥ 9/ in the frame and car-
ries at its lower end the larger shaft, a/, which
is suspended from it by means of a suitable
connection. A spider or casting, b, (shown in 5z
Fig. 4,) is secured upon the lower end of the
shaft a’, and is provided with the curved arms
or fingers b/, which gather the gangue toward
the shaft as it is delivered to the amalgamat-
ing-cylinder. A circular plate or disk, ¢, is se-- 6o
cured within the cylinder B, just above the
spider b. The central aperture of the disk is
of such size as to leave an annular opening, e,
around the shaft a/, which passes through said
central apevture,- A circular plate or disk, d, 65
is secured to the shaft a’ and revolves with it,
and is of snch diameter as to leave an annular
space, /7, between it and the walls of the cyl-
inder B. Any number of such disks d and ¢
may be arranged alternately, as seen.in Fig. 70
1. These disks are preferably arranged, as
shown, with gradually-increasing space be-
tween them, for a purpose to be mentioned
hereinafter. .
Angular lugs g, Fig. 5, are arranged on the 75
upper face of the plates ¢, and are so disposed,
as seeninthedrawings,that the material being
operated upon will bedirected by them outward-
ly toward the annularopening /. Similar lugs,
I, on the upper faces of the revolving platesor 8o
disks d serve to direct the material inward to
the central annular openings, e. Any suita-
ble number of lugs properly disposed may be
employed. The height of the Ings on the dif-
ferent plates increases as the spaces between 83
the plates increase. -
Agitating or stirring rods G pass throug
and are attached to the shaft a/, and project
radially from it above the series of disks ¢ d.
The top B’ of the cylinder B is enlarged, as go

shown inthe drawings,such enlargement serv-

ing as a settler in which to separate and retain -
any particles of mercury or amalgam that may

be carried up by the material being treated:

A cross-piece, H, attached to the shaft a at its 95
union with the shaft &', carries downwardly-
projecting teeth I, which thoroughly stir the
stuff’ that may be in the enlargement B’ for

the purpose of saving any amalgam or mer-
cury and to facilitate the discharge of the roo
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gangue at the spout B2 Teeth ¢ project up
from the bottom of the enlargement B’, being
placed at suitable intervals, and assist the op-
eration above described, serving as ehecks and
breakers to the mass of stuff thatis being car-
ried around by the teeth I.

A horizontal shaft, IS, turning in bearings in
the frame, carries a bevel - pinion, %, which
gears with a corresponding pinion on the shaft
«, and is driven by a belt-pulley, &/, motion be-
ing thus imparted to the shafts ¢ and «/. A
bevel-wheel, I, on the shaft « above the mech-
anism just described gears with a correspond-
ing bevel - wheel, I, on a shaft, L, turning in
suitable bearings in the frame. The shaft L
passes through a slotted slide, N, and carries
at its outer end an eccentric, M, which works
between the two rollers nn on the slotted slide.
m is a loose collar on the shaft L, which fitsin
and fills the width of the slotin the slide N.
It will thus be seen that by the rotation of the
shaft L the slide N is reciprocated vertically.
Two racks, O O, carried at the lower end of

.the slide N, gear with pinions O’ O’ on the
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ends of a shaft, o, mounted in suitable bear-
ings. Thus by the reciprocation of the slide
an intermittent rotation in reverse directions
is imparted to the shaft o for a purpose to be
explained.

As a means for guiding the slide N in its
vertical movements the outeredge of eachrack
O may be provided with a rib or spline, m/, ar-
ranged to move in a grooved guideway, #/, as
shown in Fig. 2. Ihave not deemed it essen-
tial to show the guideways in Fig. 1, as, obvi-
ously, various means for guiding the slide can
cmployed.

The inclined feed-spout Cis attached to and

communicates at the bottom with the cylinder

B. The shaft o may have its bearings in the
top of the spout C. This shaft carries a
sprocket or chain pulley, P, on which an end-
less chain, P/, travels, thechain passing around
a similar pulley, P?, at the bottom of the feed-
The lower end of the spout C passes
under the bottom of the cylinder B bya curve,
as shown at C/, and within the center of the
curve is the lower chain-pulley, P%.  The end-
less chain passes over the pulleys P I? as
mentioned, and against atension or deflecting
pulley, P?, journaled in the spout. A feed-
cup, Q, is fastened to and carried by the chain
P/, so that in its downward passage its mouth
will be turned down.

The eccentric M, slide N, and feed-cup Q are
so placed in relation to their movements that
when the eccentricisat the end of its upstroke
the feed-cup Q will be in the position shown
above the top of the feed-spout, while at the
end of the downstroke it will lie in the curve
¢’ with its mouth uppermost by having passed
around the chain-pulley P2

Q' is a rod fastened to the inner face of the
curve C/, and is so placed that by the time the
feed-cup comes to its lower rest the end of the
rod @’ will have opened the valve-bottom g of

the feed-cup Q, for the purposes explained
hereinafter.

R is an enlargement of the upper end of the
pipe C, which serves as a feed-spout. The cyl-
inder B is extended downward at S, so as to
form a downward extension, curtain, or wall
at this point, whick serves as a partition to di-
rect the gangue discharged from the feed-cup
Q upinto the cylinderinstead of permitting it
to return back up the feed-spout.

The operation is as follows: Having filled
tbe cylinder B and spout C with mercury to
such an extent that when the proper quantity
of stuff is passing through the apparatus the
mercury-level will be somewhat above the up-
per plate, ¢, in the cylinder, as shown by dot-
ted lines z #in Fig. 1, motion isimparted to the
entire machine from the pulley &’. The mate-
rial to be operated upon is introduced at the
peint R and falls and rests upon the surface
of the mercury in the spout. When the feed-
cup Q is carried down by the endless chain jt
will carry down with it such stuff as comes
within the area of its open mouth and carry it
through the mercury and around the lower
chain-pulley, P2 Itwill bescen that the mouth
of the feed-cup is now uppermost. The gold-
bearing material, being lighter than the mer-
cury, would naturally float; Lut owing to the
inferior mobility of the particles of mercury
they will not permeate the mass of material in
the cup. The material will not readily leave
the cup without assistance. To this end the
cup is provided with a pivoted bottom, and
the rod Q' is so placed that as the cup comes
nearly to a vest the rod will be forced through
the contents of the cap and trip its bottom, as
seen in the drawings. As the walls of the cup
taper outward toward its mouth, the buoyaney
of its contents will allow the contents to be
displaced by the heavier mercury and rise up-
ward. The motion of the eccentrie will, after
a short rest at the dead-point, cause the cup to
retrace its course for another charge.

By reference to I'ig. 1 it will readily be scen
that the discharged contents of the cup will
rest under the bottomof thelower plate,c,and
back of and against the curtain S, Here they
would accumnulate and clog the machine were
it not for the work done by the spider b. By
reference to Fig. 4 it will be seen'that this has
curved arms and as these are turned in the

direction of the motion of the shaft a’ they will,.

as a resultof such shape and motion, work the
material they come in contact with toward the
central opening, e, in the lower plate,c. Here
the revolving motion of the shaft @ will pre-
vent any packingofthematerial,whilethebuoy-
ancy of the latter will cause it to rise through
the annular opeuning (shown at ¢, Fig. 1) and
again rest against the under side of the first
plate,d, Fig.1. Here it would accumulate but

for the action of the lags ¢ on the upper side
of the plate ¢, which lugs are so arranged with
regard to their positions and the angle of their
faces thatas the plated carriesthe stuff around
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with the lugs it is spirally and radially carried
to the outer annular opening, f; where it will
rise and rest against the under side of the sec-
ond plate, ¢.

By reference to Fig. 6 it will be seen that
the positions and faces of the lugs on the plates
d are so arranged that by virtue of the rotary
motion of the plates they will work the stuff in-
ward toward the central opening, e. Here the
process of the two first plates is repeated, and
so on until the material passes through all the
series of plates and finally floats on the top of
the body of mercury above the line # . The
accumulation above this point is constantly
and gently agitated by the -rods G and the
teeth Land 4 until it at last overfiows through
This stirring and agitation is
for the purpose of settling and holding any’
amalgam or mercury that may have been car-
ried upward by the mass. :

There may be cases in which it may be of
advantage in the case of dry amalgamation
(and possibly also in the wet précess) to dilute
the mass for better settling. In thiscasea cur-
rent of water may be admitted under some of
the upper plates, as shown at the pipe V, Fig.
1. By reference to Fig. 1 it will .be seen that
therelative distance bet ween the plates gradua-

‘ally increases from the bottom of the cylinder

upward. This arrangement is for the purpose
of clearance, for which reason the lugs on each
succeeding plate upward are larger than the
next lower ones, and in so far their working ca-
pacity is increased. _ C )

It will be seen that it.will be impossible to
clog the machine, except by overflowing, and
as this is constantly under supervision and
control- the clogging danger is reduced to a
minimum, :

The plates or disks ¢ are so provided with
fastenings that they can be readily taken from
The disks or plates d are simi-
larly provided foreasy removal from theshafta’.

When it is desired to collect the amalgam
in the machine the joint between the shafts a
and &’ is to be uncoupled and the shaft a re-
moved from its bearings, together with the

, _rake-head H. After removing the agitator-
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- sel.
-oné by one and any amalgam adhering to them

pins g and whatever stuff may be on the top
of the mercury, the latter is to be drawn off
from the bottom of the curve C’, which may
have a suitable cock, into some suitable ves-
The plates d and ¢ can now be removed

cleared off. When all the plates are out the
shaft o’ and spider b may in like manner be re-

moved and the amalgam in the eylinder col--

lected, to be afterward treated in the usnal
manner.

1t will be observed that the material being
treated is in its~passage through the machine
caused to move ina~tertuous, zigzag, or spiral
direction through the mercury, which fully ex-
poses it to the mercury and treats it in the.
most perfect manner. The material being de-

livered at intervals in comparatively small

quantities relatively to the body of the mer-
cury, each charge or delivery is fully and com-

Ppletely exposed to its action and the amal-

gamation aceomplished in the most perfect
manner, ~

Many of the mere details of the apparatus
described may of course be varied without de-
parting from the spirit of my invention,

What I claim,and desire to secure by Letters
Patent, is— ‘

1. The combination of the amalgamating-
eylinder, the feed-spout communicating with
its bottom, feed devices arranged within the
spout, mechanism for causing the feed devices
to traverse the spout, the upright shaft, the an-
nular stationary and revolving plates, and the
spider at the bottom of the cylinder, composed
of radial arins, substantially as deseribed.
2. The combination of the amalgamating-
cylinder, the feed-spout communicating with

its bottom, feed mechanism, the curtain S, the

upright shaft, the revolving spider composed
of radial arms, and the plates ¢ d within the
cylinder, substantially as described.

3. The combination of the amalgamating-
cylinder, the feed-spout communicating with
its bottom, the upright shaft, and the station-
ary and revolving plates provided with angu-
lar lugs, substantially as deseribed.

4. The ‘combination of the amalgamating-
cylinder, the feed-spout communicating with
its bottoin, a belt or chain provided with a cup,
and devices for reciprocating the belt or chain,
substantially as described.

5. The combination of the amalgamating-
cylinder, the feed-spout communicating with
its bottom, the belt or chain provided with a
cup having a pivoted bottom, mechanism for
causing the chain to intermittently move in
reverse directions, and a trip-rod, Q, substan-
tially as described. ;

6. The.combination of the shaft L, its eccen-
tric, the slotted slide provided with racks, the
shaft o, the pinious thereon, the pulley on the
shaft, and the belt or cbaio, substantially as
described. _

7. The combination of the spout C, the pul-
leys P P/, the endless belt or chain provided
with a cap, the shatt o,-its pinions, the slide
and rack, and mechanism for reciprocating the
same, substantially as described.

8. The combination of the amalgamating-
cylinder, the stationary plates ¢, provided with
lags g, the upright shaft, and the plates d, at-
tached thereto and provided with lugs %, the
respective lugs gradually increasing in' length
from the lower to the upper plate,substantially
a8 described.

In testimony whereof I have hereunto set my
hand in the presence of two subseribing wit-
nesses.

BENJAMIN HERSHEY.
Witnesses: '
ALBERT H. NORRIS,

JAMES A. RUTHERFORD.
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