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To all whom tt may concern:

Be it known that I, HEMAN GARDINER, of
the city, county, and State of New York, have
invented a new and Improved Quartz Cmsh—
ing, Pulverizing,and Amalgamating Machine;

and I do hereby declare that the following is |

a full and clear description of the same.
Thenature of myinvention consists in mak-
ing and using an oblong chilled cast-iron
trongh arranged in a suitable frame and hav-
ing on the side rails of the trough-frame re-
versed inclined planes, S0 as to give a wind-
ing rolling motion to a heavy cast-iron ball
in the trough as it is made to roll backward

and forward by means of a connecting-rod

attached to a crank and driven by any suit-
able power for the purpose of making a ma-
chine for c¢rushing and pulverizing earths,
quartz-rock, or other substance containing
any of the precious or baser metals.

But to deseribe my invention more particu-
larly I will refer to the accompanying draw-
ings, forming a part ot this schedule,the same
lettels of reference wherever they occur re-
ferring to the same parts.

quze 11s a side elevation of the machine.
Fig. 3 is a longitudinal cut section of the ma-
ehine through line « x, Fig. 3. Fig. 3 is a
plan view of the machine. Fig. 4 is a verti-
cal end view of the machine. Fig.5isa view
of a vertical cut section of the mdchlne
through the line a?® o Fig. 5.

Lettel Ais the fmme of the machine, which
may be made of any suitable material for the
purposes required and shape to suit the Po-
sition and place it 18 to be used in.

B is a chilled cast-iron trough placed lon-
oitudinally between the side rails of the ma-
chine. The length, width, and depth of the
trough may be varied as circumstances and
the size of the machine may require, the curve
of the trough, however, being rounded out, 8o
as to fit the sides of a crusher-ball C. This
ball is some three to six feet (mnore or less) in

diameter, having a hole bored through ifs

axis for a cylmdrleal rod or bar D to pass as
an axle-tree, on which the ball rotates.

To the ends of the axis D is attached the
forked end of a connecting-rod E, having its
back end attached to a crank- shaft F ar-
ranged transversely of the frame of the ma-

chine on arms G G and operated by steam

mamml or hmse power, as 1epre,sented bv. :

the cmnk handle H on the end of the erank-
shaft. -

On each side rail of the machine frame or-
trough is. secured an inclined plane I’ 12
These inclined planes have reversed inclina-

_t1011°§, the object of which is to give the ball C '

as it is propelled backward a,nd forward in
the crusher-trough by the connecting-rod a

twisting or spir a,l motion at the same tlme of

the rolling motion, and thereby cause it to

touch and orind the quartz against the sides

of the tlouﬂ'h more. perfectly than could be
done if but one uniform motion had been
communicated to the ball—that is, an alter-
natingrolling motion. The 1mp01tance there- -
fore, of this double motion given to the ball
in the crusher-trough will be obvious, and is
claimed by me as an entirely new pnnelple.
of operation for the motion of a crusher-ball
for quartz-crushing machinery.

Letters J J, &ec., are several apertures in
the front end of the crusher-trough, leading

to a pulverizer pot or basin K. The ob,]ect |

of these apertures is for the purpose of al-
lowing the granulated wash and quartz from

_under the crusher-ba,ll to escape into the pul-

verizer trough or basin and underneath the
pulverlzer-pestle L. |
- The pulverizer-basin is made of casb-lron,
of about three feet in dmmeter, more or less,
as may be desired, and is either cast as a part
of the same castmfr with the crusher-trough
or separate and ,]omed to the crusher—troun‘h _'
by suitable connections for securing them
firmly together, so as to allowof the passage-
ways J J ]eadmﬂ from the crusher-trough to -
the pulvellzel basm

In the pulverizer-basin is a pestle L, ma,de

“of cast-iron and spherical, so as to fit the in-

side of the pnlveuzer—basm and having a
handle L? the upper end of which i is fitted in
the end of a crank-lever M, so that as it is
rotated by means of a vertical shaft N, se-

cured in the standards O O, erected on the
frame of the crusher- machme,a,gyra,tmﬂ‘ and

rolling motion is communicated to the pestle
round the inner sides of the pulverizer-basin

to reduce the granulated ore received from o

the cr usher-trouﬂ‘h to an impalpable mass,
When the ore has been pulverized, itis dis-
eharged throu gh an omﬁce Pm the bottom of -
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the pulverizer-basin into a hopper R, secured | rails of the machine, and thereby giving to

to a stationary head S of the amalgamator-
cylinder T. Thiscylinderis made of iron and
of any suitable diameter and length desired.
The end of it where the hopper is attached is
made stationary, and through the other 1s a
hollow axis U, through which the lighter and
earthy matters are discharged from the amal-
gamator. The arrangement of the hopper
may be dispensed with, and the amalgamator-
cylinder be placed by the side of the machine
and hollow axles at both ends of the cylinder
be used, the point of ingress having a bent
tube communicating with the funnel from the
lower side of the pulverizer-basin, so as to
have the discharge from the amalgamator
always lower than the point of ingress.

In the interior of the amalgamator-cylinder
may be arranged a series of cleats or agita-
tors for mixing and agitating the quicksilver
with the pulverized ore as the amalgamator-
cylinder is rotated.

Letter V is a pulley on the vertical shaft N,

and W is another pulley on the main crank-

shaft I, around which a belt X passes for
communicating to the pulverizer-pestle the
gyrating and rolling motion.

Letter Y is a driving-pulley on the main
shaft F for communicating a rotating motion
to the amalgamating-cylinder by means of a
belt Z passing around them.

The operation of my machine is that when
set in motion broken pieces of rock quartz are
thrown into the crusher-trough, over which
the erusher-ball is made to roll by means of
the connecting-rod. In doing so the opposite
ends of the axis on which the ball runs are
alternately elevated and depressed in running
up and down the inclined ways on the side

the ball a twistingand grinding motion simul-
taneously with the forward and backward
rolling motion to reduce the rock quartz to a -
coarse grit. When thus reduced or small
enough to pass through the apertures in the

trough,itis worked through the passage-ways

to the pulverizer-basin, and there by the roll-
ing and gyrating motion of the pestle is ground
to an impalpable mass. It isthen discharged
through the funnel in the bottom of the pul-
verizer-basin into the amalgamator-cylinder,
which, being charged with quicksilver and
kept constantly agitated by its revolving mo-

tion, intimately mixes the ore and quicksilver

together, so as to allow the quicksilver to take
up all the particles of gold, while the earthy
and lighter sedimentary matter is discharged

from the hollow axis at the end of the amal-

gamator. When the quicksilver has become
charged with gold, a man-hole in the side of
the amalgamator-cylinder is opened, and the
quicksilver or amalgam is removed for the
separating process. -

Having now described myinvention and 1ts -
operation, I will proceed to state what I claim
and desire to secure by Letters Patent of the
United States. - E

What I claim is— o

The crusher-trough having on each side
rail reversed inclined planes I’ and I* for the
purpose of giving the ball as it is propelled
backward and forward in the trough a twist-
ing motion, substantially as hereinbefore set

forth. |
HEMAN GARDINER.
Witnesses:
RoOBT. 5. ROWLEY,
CHARLES L. BARRITT.
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