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S. I‘REDT‘RICK C[IAlmLES OIF DAHLO\TEGA GEORGIA ASSIGN OR TO HI”\ISDLI‘
AND 8. J. RUSSI]LL

IMPROVED AMALGAMATOR.

~ Specification forming piﬁrt of Letters Patent No. 5@,335, dated September 25, 1836,

o all wkmn it may concern: |
Beit known that I, S. FREDERICK (JIIARLES

of the town of Dahlone oa, in the county of
Lumphm and State of Georﬂm, have invented

- certain new and useful Improvements in Sep-
~arators and Amalgamators for Gold and other

Precious Metals ; ‘md I do hereby declare that
the following is a full , true, clear, and exact de-
seription theleof rcfcrence being had to the
accompanying dmwm o3, of two slmets, mak-
ing a part of this b]_’)@GlﬂC’tthH in which—
Figure 1 is a perspective view of the pan-

ning- m“lchme ; Kig. 2, a vertical section of the

grinding mill.” Fig. 3 1s a vertical section of
two and a side view of one, of the sections of
the amaﬂmmmtor Ifig, 4, a perapeotne sec-
tion of the upper 1‘!1111161, showing the open-
D, & perqpectw

view of a partition- bfu“ of the panner with the
top removed; Xig. 6, a plan view of the bent
lever by w lm,h the lower grinder is gtven a re-
ciprocating motion; Fig. 7, a vertical section
of the Shdl 1110.115111“ tht, arinders;

~Like letters refer to snmlf.u pdltb in all of
the figures.

The nature ﬂnd object ot 8 } invention CoM-
sists in constructing
a series of ma(,hmeq each dupendmﬂ upon the
other, so that in extracting gold from quartz-

I'OGL I am enabied to extmct all of the aold,

so asto saveit, by a single opemtlou hom the
coarser ﬂ‘lalllb to the most minute p’utlcles

~and Wlthont reducing the apparent gold to an

impalpable powder, and in 111’11301'*&111‘5 1mprove-
ments in several parts of the machines, as fol-
lows: In suspending the panner and giving
it a rapid oscillating movement; in provldmﬂ

the panner with removable - .;md atljtlstftble

cross-bars; in formming a hopper partly in and

of the upper 01"111(181" in the method of con-.

necting the upperg orinder to the shaft; in pro-
viding the lower surface of the upper orinder
with deep cavities or channels; in giving the
lower grinder a reciprocating 11101:1011- 1 the

-~ attachment of rollers and a 1*empr0mtm arni
to the shell of the grinding apparatus; in the

arrangement of a series of amal gamators, each
succeeding one being located a little lower

than its 1111medmte pl"edecebsor- 1n suspending |
in each 2} set of rotatm ;:_; mn‘ml gamating-pans; -

in providing

- or spout 1s cut off in the drawing before
| . Fig. 8, a
- top view of one sectmn of the ‘mml g yator,.

and combining tog ether

duct H, into thh 1t 18 discharged.

each with a partition, which
causes all matter passing through to descend

pans 1n and throuoh the whole mass without
disturbing the mercury; and in providing the

beneath them as a whole, to keep the wmter,
particalarly in winter, of an even tempera-
ture, the amalgamating process being facili-
tated by a bhﬂhﬂy rmsul temper ELtlll"E’:.

To enable others skilled in the art to make

to the bottom; in rotating the mnaloamatmn- N

series of amalgmmtom witht a flue running

and use my invention, I will proceed to de:

scribe its construction and operation,

For pulverizing or crushing the quartz-rock

I use any of the known' forms of crushers or
stamping - mills, or both, in connection with

my improved apparatus, zmd connect the same
The crushed
quartz after leaving the erusher passes into-
which is made of safficient

as may be most (_.-on‘i"'ement

the inlet-duet F, .
apacity to carry all the material. This-duet

g the panner A’. I'rom this duct the ma-

terial is discharged into the panner A and A’/,

This panner is made i two divisions, sus-
pended side by mde, each being the counter-
part of the other. -
answer for both.

inches deep, and is suspended from a bea,m

U, by the rods P p, entirely free from obstruc-
tions. |

of the bent levers « «, four or more of which

It 1s made to vibrate rapidly by means

are attached to the pfumer, at one end pivoted
to the blocks or beams Z, and at the otherend
pivoted to the reciprocating pitman or bar 5

which pitman is operated by a lever, C, simi.

| larly bent, and which is attached at the outer
end by the rod D to the power by which the

machinery is drlven S0 as to give the 1‘6(11111"L(1
motion. .

The lower end of the p.«muu" 15 about one
inch lower than the other end, so as to give
the mass a slight current tow: ard the trough or
The 1n-
cline is ad]usted by the screws b" b,

equal to tne width of the panner. . They are
made of cast-iron, and are eight inches high
and about three 111(311@5 wide, The top bar

reach-

A descrlptloﬂ of one will
T'he trough is made about.
twelve feet-long, two feet Wlde and eight -

lt1s also
| divided into transverse compartments by the -
bars B B, &c., which are in length, inside,



projects over and turns downward, so as to | the ranner, as hereinafter described. To this

Yorm a sufficient bar for the thumb or set screw
¢, by which itis secured to the side of the pan-
ner. Arms also extend down, fitting the in-
" ner sides of the panner, which arms are pro-
vided with slots, in which the bars b and e
are made to move up or down by the screw f..

The bars b and e are connected together Dy
holts d, which form the connecting projections
that fit into the slots. The lower bar, ¢, has
- its lower surface grooved at the front edge, 80
as to form a ecircular cavity, as shown, when
resting on the bottom of the panner. These
hars are placed about one foot and six inches
apart, and their number will depend upon the
length of the panner. |

The {ront end of the panner is lined with
copper about three feet, and the copper 18
amalgamated with mercury, or furnished with
as much as will adhere to the copper without
being removed by the action-of the machinery.
The coarse and apparent gold 1s principally
taken out by this panner, so far as the same
is liberated by the action of the crusher; but
the action of the crusher fails to liberate all ot
the apparent gold, and no part of the impal-
pable gold, which exists in all oold - bearing
quartz, is liberated or saved by crushing and
panning simply. I theretore ran the tailings
into the trough H, through which they are
conducted to the grinders to be reground ; and
if more than one grinder is used L insert a
partition into the trough or duct, so that the
proper proportion will be carried to each.

These grinders are made of hard cast-iron or
Franklinite iron. . The grinders are about four
feet and six inches in diameter, eight inches
thick on the outside, and six inches on the 1o-
side, or at the hole K, so that the mass will run
freely into the mill. The hole K through the
center is about one foot in diameter.

The grinder is attached to the 'shabe by -

means of the arms v, which are inserted into
the runner by a dovetail joint, ¢, and are at-
tached to the shaft by means of projections v r
and the clamp or collar ¢. By this construc-
tion the mill can readily be taken apart for
transportation or repairs. A rim or band,
o/, is attached to the outer edge of this runner,
so as to complete and hopper. The runner 1s
rotated by means of the bevel or miter wheel X.

The lower surface of the runner is provided
with anumber of radiating channels or grooves,

§ 4, which are about five inches deep, one and

a half inch in width, and extend outward to
within about three inches of the periphery:.
The lower runner is of the same diameter as
the upper, and eight inches in thickness. It
is perfectly plain, and rests in the case M.
The case or tube is five feet in diameter and
about sixteen inches deep, having a hollow
shaft, N, cast in the center about four inches

higher than the sides of the tube, which forms

a shield to the shaft of the upper grinder.

" This hollow shaft is of sufficient internal di-

ameter to allow the case and lower grinder to

case I also east on the bottom sockets or shoes
¢ 4, in which the rollers / i are placed. These
rollers & are about two inches in diameter, and
extend across the bottom of the case. A re-
ciprocating motion of about one and one-half
inch is given to this case and the nether
orinder by means of the bent lever O and rod
P, connected with the driving-power.

The auriferons material, having passed
through the mill and out of the bottom of the

case M into the duet J, is passed into the.

amalgamator. | |

" Theamalgamator is made in twelve sections,
and as they are all alike only one of the sec-
tions need be described. The shell or case R

is made of cast-iron, and is lined with copper

at the bottom: It is about two feet square
and two feet deep. A movable partitionisin-
serted about six inches from one end, and ex-

tends from the top to within about three

inches of the bottom, allowing safficient space
for the material to pass under. Into the case
is inserted a frame composed of two upright
bars of about one inch by two inches, con-
nected at the lower end by a perforated plate,
¢, This perforated plate is for the purpose of

producing a gentle current, is about three
inches wide and a quarter of an inch 1n thick-

ness, and is connected at the top by the curved

bar Z,to which is attached the shait W. Into
this framme are inserted four circular copper
nans, Y, which are about three inches deep,
and are supported by the ledges v, and are fast-
ened by thumb-screws. This frame is sus:
pended about three inches from the bottom of
the caseand supported by the conical collars X,

~and made to revolve abouf thirty revolutions
‘per minute by meansot the bevel-wheel y. Mer-

cary is placed in the pans and bottom of the

case to the depth of three-eighths of an inch.
The water may be drawn off at the stop-cock

n, and the mercury at the cock M. The amal-
samators are placed in a row or line but not
in the same plane, the second one being three
inches lower than the first, and so on to the
Jast, making the last one three feet lower than
the first. The whole series is set on a brick
or stone foundation, having a flue beneath
them and a fire-place, the door of which 18

seen atw, the purpose of which is to keep the .
water moderately warm and insure the perfect

working of the amalgamators in cold weather.

In using my machinery I avoid roasting the
quartz for the following reasons: Iirst, anrif-
erous quartz is often mixed with pyrites, and
if roasted develops sulphurous matter, which
in contact with water is exceedingly injurious
to machinery constructed of iron; second, by
roasting quartz a great waste of oold 18 una-
voidable. - |

‘The operation of my improved machinery is
as follows: (All miners object to orinding
the coarser or apparent gold into a powder
with the quartz.) The quartz, after being
erushed in water by any of the known meth-

oscillate without interfering with the shaft of { ods, passes from the crusher throngh the duct
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F into both divisions, A and A, of the pann er,:

which has a vibrating motion of about two-
‘hundred alternations per minute, whiéh mo-

tion 18 communicated to the water without ac-
celerating the current. The vibrating motion
communicated to the fluid matter causes the
gold, by its greater specific gravity, to be pre-
cipitated to the bottom, the finer gold adher-
Ing to the amalgamated copper, the coarser
gold lodging against and under the curved

bars. The gold can be taken out at will, with- |

out stopping the machinery, by stopping the

flow of ground quartz from one of the pans at

a time, and letting on a small stream of clear
water through the duct g, and allowing it to

run a few seconds, washing out portions of the |

remaining sand. The front bar is then gradu-
ally raised by means of the screw f, releasing
the gold lodged against it. The next bar is

treated in like manner, and so on to the last.

The gold is then received in a vessel. The
bars are then replaced, and the process re-
peated onthe other pan, and so on, alternately,

‘as often as may be desired. By this process

a continuous saving of all free. gold is per-
formed. Thence I pass the tailings through

the duct H into the mill or grinding apparatus,

where 1t is reground to an impalpable matter.

Theoperationis very much facilitated by giv-
ing the lower grinder an oscillating motion
in connection with the rotary motion of the
upper grinder. It alsoprevents the gold from

being ground in a leaf-like form, and thus.

prevents it from floating upon the surface of
the water. ' R

The ground mass passes through the duct
J 1nto the first amalgamator behind the parti-
tion, and is forced to pass below the bottom
of the partition, coming in contact with the
mercury 1n the bottom of the case, and rises
up around and over the pans in the revolving
frame, and passes out the spout V into the
nextamalgamator, where it descendsand rises.
as before, and so on through the series of
amalgamators, when it is allowed to pass off.
By this process, the material coming repeat-

edly in contact with the mercury, all the gold:

will be-absorbed. The bulk of the gold will
be found in the three first amalgamators. The
gold need not be removed from tlie remaining
ones oftener than once in three or six months.

By this process-of amalgamation the great-
est saving of the precious metal is effected. I
also avoid stirring or agitating the mercury

with any hard substance, as agitation will | .

| cause it to lose its coheston, and it will float
oft with the water, and also greatly weaken

its affinity for gold. |
The panning process is also useful in placer
or hydraulic mining, as a large mass can be

panned as thoroughly and effectively as can
be done by hand., . ' e -
It is apparent that many of the parts, de-
tails, and relative positions of the parts will
require changes in some respects to suit the
position or locality in which the apparatus is
placed and the construction of the power by

which it is driven, which changes any good

mechanic will be able to make., -

~The machinery should be so geared that the
upper grinder should make about two hundred

revolutions, the lower grinder about thirty os-

ctllating motions, the panning-machine about

two hundred vibrations, and the amalgamator-

pans about thirty revolutions, per minute.

What I claim as my invention,and desire to

secure by Letters Patent, is—

1. The so combining a panning-machine, a

regrinding-machine, and an amalgamator that

the gold shall be thoroughly extracted by the

continnousand connected action of all of them,

substantially as set forth.

2. The adjustable partition B, coustructed
and operated substantially as and for the pur-

poses set forth. | |
o. The deepradiating channels jin the lower
surface of the grinder K. = |
4. The combination of an upper revolving

grinder with an oscillating lower one, con-
structed and operating substantially as speci-

5. The case or shell M of the grinders, in
combination with the rollers ¢ and the recipro-
cating arm or lever O. = ' -

6. The amalgamator R, constructed soas to

form one large and one narrow compartment
by the insertion of the removable and adjust-

able partition o, substantially as specified. -

1. Therevolving frame provided with amal-
gamating-pans suspended below the surface
of the auriferous mass, constructed and oper-

‘ating substantially as and for the purposes

specified.

8. The location of the flue below the series
of amalgamators, substantially as and for the’

purposes specified. - |

. FREDERICK CHARLES.
Witnesses: |
- L. 1. Bonbp, |
A. G. GOODRIDGE.



	Drawings
	Front Page
	Specification
	Claims

