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UnrTep STATES

PATENT OFFICE.

 MARTIN P. BOSS, OF SAN FRANCISCO, CALIFORNIA.

AMALGAMATING-PAN.

SPECIFICATION fermmg part of Letters Patent No. 501,859, de,ted September 12 1393
Appheetien filed Jﬂﬂﬂﬂr}’ 19,1892, Serial No. 4:18,606. (Ne medel) | . |

- To all whom it may CONCEPTL:
Beit known thatI, MARTIN P. B0OSS, a citizen

of the United Sta.tes, residing at San Fran-

¢iseo, in the county of San Franelseo and State
of California, have 1nvented certain new and

useful Improvements in Amalgamating-Pans,
of which the following is a specification, refer-
~ ence being had totheacecompan ymﬂ* dra,wmﬂ's,,

1n Whlch-—-—-

- Figure 1 is a top or plan view. TFig.2isa
101:10'11:11(111:1&1 vertical section. Fig.31san en-
]a,rged detail, being a vertical cross section
on line 3—38 of Fig. 1. [Iig. 418 a detail, be-

ing a vertical cross section on line 4—-—-4 of
Fig. 2; and Fig. 5 is a detail, being a hori-.

zontal section on line 5—5 of Flﬂ' 4:

My invention relates to amalﬂ*a,ma,tlu g pans
used in the separation of gold and sﬂver from
ore. It is customary,in separating gold and
silver from ore, to thoroughly wet the ore and

‘then reduce it to a finely powdered condition,

so that it will flow readily.. The powdered

ore, commonly called pulp, is then passed.

into pans, where it is agitated thoroughly in

silver unite with the mercury to form an amal-

gam,leaving the cruehed stone free from ﬂ*old:

~and silver.

_30

~centrifugal force an outward eur rent of pulp
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-The plOCGbS of “pan a,ma,ltramatlon

tom running at a speed that will generate by
and quicksilver, sufficient to carry them in-

1nward to the center, at the surface, in a con-

stantly repeatmwretamon, and, seeond, of an-

other series of receptacles for separa.tmg the
quicksilver from the pulp, having in them
revolving stirrers giving motion sufficient to

‘keep the particles of sand in suspension, but

~ moderate enough to allow the quleksﬂver to

45

settle. The ﬁ.rst mentloned are known in the

business as pans, and the last mentioned as |

settlers. - It has been customary to make

these pans and settlers eylindrical, and con-
“stroeted individually distinct and connected

by pipes near the top to permit of a continu-

- ous flow from one end of the series to the

50 0

other, and out; the quicksilver being intro-
duced into end taken from each pan sepa-

__rately I pmpose to ma];e m.y serlee of pans

_—

- ¢on-
sists, first, of a series of recepta,cles forliquid
pulp, whlch have a revolving disk at the bot-

_'and eettlers of one 10110' vat or reservoir of

masonry, wood, or 0the1 suitable material,

providing pa,rtltmns that will admit of the
pulp ﬂowmﬂ' over the top and ef the quick-
The

qmeksﬂver I mtroduee in a censta,nt Sibre&m
at the end in which the pulp is introduced,

and it flows through theseries of pansand at
| the first settler throun"h a pipe to a strainer,
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through which it is pe%sed to take out the |

ama,lﬂ‘am, and then the strained quicksilver

is elevated to flow back to the beginning of

the series again.
The object of my 1nvent10n is to provide a

new and improved system of amalgamating

‘pans, by the useof which the process of sepa-
rating gold and silver from the ore will be

ﬂ*rea,tly simplifiedand cheapened,andin which

70

the amount of gold, silver and mercury wasted

will be reduced to the minimum. I accom-
plish this object as hereinafter specified and
as illustrated in the drawings.
I regard as new will be pomted out in the

claims.
the presenee ‘of mereury, where the gold and |

In the drawings, 1, 2, 3, 4, indicate a series

of pans, which are Dreferably formed of ma-

sonry, and are arranged in succession, as

| shown in Figs. 1 and 2, being prefembly all

on the same level a,nd of the same depth.

' The pans 1, 2, 8, 4, are cylindrical in shape,

and an opening is left between each success-
ive pan. In the drawings I have shown the

pans asfourin nu mber, but a,ny desu ed num-
‘ber may be used.
termingled upward at the penphery and then |

5, 6, indicate the Settlers, whleh are prefe1-

ably larger than the pans 1, 2,-3, 4, and are

e,na,nn*ed in a series after them The center

of the bottom of each of the pans and settlers

is preferably conical in shape, as best shown
at 7 in Fig. 3. An opening is provided be-

That which
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tween the pan 4 and settler 5, but the settlers
5 and 6 are preferably entirely separated from

each other by a wall 8, as bestshown in Fig. 2.
9, 9, indicate parhtlons which are adapted

95

to fit into the openings between the success-
ive pans totightly close such openings except

at the bottom, where a narrow passage 11 18

provided by supporting the partitions 9 upon
lugs 12, as best shown in Fig. 4. The parti-
tIOHS are preferably formed of pottery, but
they may be made of any other suitable ma-
terlal Whlch wﬂl not amelgemete Wlth mer-

[0Q




~cury,and they are preferably double concave,
| tO ;fOI'IIl & _COHtiHUOHS]y curved Slll-’face with

" the remainder of the pans, as best shown in

Fig. 1
chamber 10 as best shown in Figs. 4 and 5, for

. purposes whleh will be her emafter set forth

- The height of the partitions is such that they .
; 'termmate a short distance below the upper

~edge of the pans, as shown in Fig. 4, the ob- |
jeet-of whieh construction will be set forth |
The partition 8 isof

more fully hereinafter.:
the same height as the partitions 9, and s

‘made of 51m11a,r material; but as hereinbefore
stated, it is preferably a SOlld wall, and tightly
_- separates the settlers 5 and 6 from each otaer
‘at the bottom., 1 prefer to build the pans and

gettlers in a solid piece of masonry 13, as

' ~ shown in Figs. 1,2 and 3, as that construc-

do not wish to limit myself to that particular

- construection, as they may be made. of wood

25

_”3.:,

. orany other suitable material, |

- 14,indicates a plate which extends contmu- |
| .ously under all the pans and settlers, and is
preferably inclined, as shown in Fig. 3, ‘The |
~ plate 14 may be f01 med of prepar ed canvas,
- or it may consist of a piece of sheet metal 1
~ and serves to collect and drain off any mer-:
- ecury which may filter through the bottom of

the pans and settlers.

15,indicates a pipe, which extends from the

o bottom of the settler 5 to the outside of the

35
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. settler, and terminates over a strainer 16, as
- best shown in Fig. 3. The strainer 16 con-
‘siste:-of a canvas b&g hung in a receptacle 17,.

which is adapted to conta,m mercury.
18, indicates a receptacle adapted to con-

tain mercury, which is supported above the:

receptacle 17 at some distance higher than
the top of the pans and settlers.

19, indicates an elevator, conslstmcr of a
belt and buckets running on pulleys 20 and

21, the buckets of which elevator pass into

the receptacle 17 and are adapted to carr y
mercury therefrom and empty it into the re-

ceptacle 18, as best shown in Figs. 1 and 3.

| 21, mdleateq a pipe for GOlldll('tlIl'T 11191(3[11‘}":
from the receptacle 18 to the pan 1 as best

The elevator 19 may be.| I
driven by any suitable driving mechanism.
22,1indicates a pipe for conducting pulp into

shown 1in Fln' 1.

the pem 1.

23, indicates a pipe for conducting the waste

pulp from the settler 6.

24,indicatesstirrers, one of which is mount-

ed in each of the pans and settlers, which
stirrers are composed of diverging arms 20,
from the lower ends of whleh are earrled
shoes 26 and 385, as best shown in Figs. 2 and
3. 'The stirrers are mounted upon Vertlcal
shafts 27, which are mounted in suitable bear-
ings 28 upon a vertically sliding frame 29, as
best shown in Fig.2. The ends of the frameq
29 are fitted to bhde upon I-beams 42, which

‘are arranged in a vertical position at each

side and back of the ftames 29, as best shown

in Fig. 2.

In each partition-9 is an inclosed |

_ 1
~ tion is cheaper and more satlsf&ctory, but I
. 2¢

:

| of bands.

or lowered at pleasure.
and shafts 27 are rotated from drive wheels,

504,859

30, indicates a band wheel mounted upon::

and keyed to each sha,ft 27 as best shown in.

Tig. 3.

81 mdwates a bar whlch extends Ion ‘Tltlldl-' . '

ually of the pans and settlers and a short dis-
tance above the frames 29, as best shown in

Fig. 2. The bar 31 is supported upon suit-

able SUpportmn‘ bars 32 as best shown m
Fig. 3.

The rods 33 are serew -threa~ d,
and are adapted to receive hand-whee
which are screwed upon the rods 33 above

_,4:_

_ 83 mdléates vermcdl wds which are c,on-:
‘nected at their lower ends to the frames 29,

and pass through the bar 31, as best shown.
‘in Fig. 3.

30 -

‘the bar 31, as best shown in Fig. 2. By this

CODStIUthOH by operating the hand-wheels

34 the rods 33 and the frames 29 may be raised

The band wheels 30

or any other suitable mechanism, by means

bands of any desired width may be used.

‘The stirrers are

- The shoes 26 are mounted upon the stir-
‘rers which are in the pans 1, 2, 3, 4, and the
‘shoes 35 upon the stirrers in the settlers 5 and

i 6, as best shown in Fig. 1.

rdeswned to revolvein the directionindicated

I prefer to use bands somewhat

‘narrower than the band wheels 30,s0 that the
band wheels may be vertically adJusted to
‘some extent without removing the bands; but

90
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i by the arrows in I'ig. 1, and the forward edge

of each of the shoes 26 is forwardly
-and beveled, asshown. .
‘when the stlrrers are operated, the action of

inelin ed
By this construetion,

the shoes 26 will be such as to cause an out-
ward current of pulp and mercury, which will

be sufficient to carry them intermingled up-

ward at the periphery, and then mward at
the surface to the center, in & constantly re-

peating rotation. The shoes 35 carr ied by the

stirrers in the settlers 5 and 6, are forwardly

inclined, as shown, for throwmg the sand out-
ward towa,rd the pempherv 1n order to faeili-

100
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tate the passing off of the sand, while per-' .

mitting the mercury to settle.

36, indicates steam pipes, one of which ex-
tends into each chamber 10, as best shown in
Fig. 4. The pipes 36 each connect with a
headel 37, which is connected to a suitable
source of supp]y T'he pipes 36 pass through
larger exterior pipes 38, which also extend
into the chamber 10, as shown n in Fig. 4.

39,1ndicates connectmg pipes,which connect

edch pipe 38 with a header 40. The outer

end of each pipe 38 is tightly fitted around
the pipe 36,1in order to preventsteam from es-
caping from the pipe 38. The construction is
such that steam may be admitted to the differ-

ent chambers 10 through the pipes 386, when it

will circulate through said eh.:mnbers as indi-

cated by the arrowsin Fig. 4, and will then es-

cape through the pipes. 38 39 and 40, .
The 0perat10n of separatm gold from the

I15
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ore by the use of my improved apparatus, is -

as follows: The ore havingfirst been reduced

| to the form of liquid pulp in the usual man-
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 ner, it is introduced into the pan 1 through

10

the pipe 22. The stirrers 24 are then set in
operation, and a supply of mercury is intro-
duced into the pan 1 through the pipe 21.

‘The pulp and mercury will be thoroughly agi-

tated together by the shoes 26, and a portion

of the mercury will be taken up.by the pulp
by reason of the vigorous whirling movement .

of the latter, and when the pail 1, is suffi-
ciently filled the pulp together with the por-
tion. of mercury which has been taken up

‘thereby will overflow the partition 9 into the
‘pan 2. The surplus mereury, or that which
is not taken up by the pulp, flows unrestrict-

edly under the partition 9 into the pan 2. A

current of steam will be kept circulating

through the chamber 10 in the partition 9 to

~ facilitate amalgamation of the mercury with

20

- together with the surplus mercury which has
~ passed freely under the different partitions 9,
into the strainer 16 by way of the pipe 1o, ]

30
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~ further treatment.

.40

- operating the hand

.50
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the gold and silver. A similaroperation will |

take place in each of the successive pans 2,
3, 4, until the pulp mixed with quicksilver and
the surplus guicksilver reach the first settler
5. In this settler the movement of the pulp

“and the quicksilver carried thereby is slower
‘than in the pans1, 2,3 and 4, and the quick-

silver will be precipitated or allowed to settle
at the bottom of the receptacle, and will flow

where the amalgam will be separated from
the surplus mercury, which will flow through

the canvas into thereceptacle17. It will then

be carried by.-the elevator 19 into the recep-

tacle 18, and will then flow back through the |

pipe 21 into the pan 1, for re-use. The amal-
ogam may be removed from the strainer 16 for
ca) The - gseparated sand,
which will be kept in a suspended condition

in the water which is added to it before it is |

introduced into the pan 1, will overflow.the
partition 8 into the settler 6, where any amal-

gam and quicksilver which may be contained

will be permitted to settle from it, and the
waste pulp or sand will then pass out through
the pipe 23. When it is desired to clean the

pans or settlers, the stirrers may be raised by
wheels 34, as above de- |

scribed. R |
" That which I claim as my invention, and

“desire to secure by Letters Patent, is— __
1. In an amalgamating apparatus, the com-

bination with a series of pans, of a series of

- vertically movable frames above said pans,

shafts journaled in said frames, stirrers car-
ried by said shafts and located in sald pans,
and devices connected with said movable
frames for adjusting said frames, shafts and

~stirrers vertically, substantially as described.
2. The combination with two or more pans.
arranged adjacent to each other, of one or|

“more partitions separating each pan from the
~ others, upper and lower means of communica-

‘tion between the successive pans, and means

foragitating the contents of the pans, substan-
tially as described. e
3, The combination with a series of pans,

|

l

and a s_ettler, of partitions separating each
pan from the others and from the settler,

means of ecommunication above and below

each partition between successive pans and

| the settler, and means for agitating the eon-

70

tents of the pans and the settler, substan- -

tially as desecribed.

L. The combination with a sel:i_es'df :p&nsj
| and a settler, of partitions separating the pans

15

from each other and from the settler, said par-
titions terminating ashortdistance below the

| upper edgesof the pans and settler, a passage

at the lower portion of the panstoafford com-
munication between adjoining pans and to
the settler, and means for agitating the con-

tents of the pans and settler, substantially as

desecribed. -

- 5. Thecombin ationw'ith a.plur_ality of pans,
of partitions separating said pans, passages

affording communication between said pans,

i

6. The combination with a series of pans,
and a settler, in communication successively

8o

‘and devices for heating said partitions, sub-
stantially as described. - -

o

with each other, of partitions separating the

pans from each other and from the settler,
‘meansfor heating said partitions, and devices
for agitating the contents of the pans and the

settler, substantially as described.

7. The eombination with a series of _pan_s;
‘and a settler, partitions separating each of

05

said pans and the settler, said partitions ter-

minating a short distance below the upper

for passing a current of steam through each
of said chambers, substantially as described.

- 8. The combination with a series of recep--

100
edges of the pans and settler, and passages at

the lgwer portions of said partitions, of a.
chamber in each of said partitions, and means

105

tacles,as 1, 2, 8, 4, of partitions 9 separating

said receptacles, said partitions terminating

a short distance below the upper edges of the

reeeptacles 1, 2, 3, 4, an opening under each

of said partitions to afford communication be-
| tween successive receptacles near the bottom,

and means for agitating the contents of said
receptacles, substantially as deseribed.
- 9. The combination with a series of recep-
tacles, as 1, 2, 3, 4, of partitions 9 separating

of said partitionstoafford communication be-
tween successive receptacles near the bottom,
means for agitating the contents of said re-
ceptacles, a chamber 10 in each of said parti-
tions, and means for passing a current of
steam through each of said chambers, sub-
stantially as deseribed. |

IO

115

said receptacles, said partitions terminating
a short distance below the upper edges of the
‘receptacles 1, 2, 3, 4, an opening under each

20
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10. The combination with a"series_of r-écéﬁ;- ' .

tacles, as 1, 2, 3, 4, of partitions 9 separating
said receptacles, said partitions terminating
a short distance below the upper edges of .the
receptacles 1, 2, 3, 4, an opening under each
of said partitions to afford communication be-
tween successive receptacles near the bottom,

means for agitating the contents of said re-

130
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ceptacles, a chamber 10 in each of said parti-

tions, steam pipes 36 extending into each of
sald chambers, means for supplying steam to
sald pipes, and pipes 38 inclosing said pipes

86 and opening into said chambers, substan-
tially as described. |

11. The combination with an amalgamat-
1ng pan, of a plate 14 under said pan, adapted
to intercept any mercury

through the bottom of said pan, substantially
as described. | o
12. The combination with a series of pans
in communication successively with each
other,and a settler communicating with said
pans, each of said pansand settlers being cy-

which may filter

504,859

I lindrical in shape, of partitions 9 separating
sald pans and the settler, said partitions be-

and settler, passages under said partitions,
stirrers in said pansand settleradapted toagi-
| tate their contents, means for rotating said
stirrers, a pipe 15 leading from said settler, a
strainer 16, and means for conducting mer-
cury from said strainer back to said pans,
substantially as deseribed.

MARTIN P. BOSS.

Witnesses:®
| JOHN L. JACKSON,
CHARLES E. PICKARD.
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ingsomewhatlower than the edges of the pans
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