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(‘\Te moﬂe] ) .

Be it known that I, HucH M. THOWIPSCN’

‘citizen of the Umtefl States, residing -at St
Louis city, in the State of MlSSOllll 11eve in-

vented certain new and useful Impr ovements

: :i'i". - - 1n Amelgemators of which the following is a
. specification;:. reference being h‘ld therem te__;
-~ the accompanying drawings. |

The present Invention relates to 11111)1 ove-

_ments in the amalgamators for amalgamating
coowoo 7 and separating the ores of precious :met'ﬂs, as
. describedin Letters Patent No.255,209, granted
. tome March 21,1882, and also to: eeli"r‘un novel
. {features of construetion and arrangement, as
' w111 be fully hereinafter deseribed. |
o Fln'ure 1is a sectional side. elevamon of the'-_ '.
B eeveml parts of my ¢ fl,ppemtus as arranged for |
Tig. 2 is a detail view of the mdjueteble_ |
~Fig. 8is a view of one of the
4 1e a view of one of the
is a detail view, in
o eeetlen, of an undw:tded feedmg tube.

feeding device.
" TFig.
mixing- dlske ‘and Flo |

Similar letters denote like parts.

A represents a closed 1111&111@—0]1&1111%1 th{bt;
is provided with rotating teeth or hnﬂ‘els e;
 horizontal Sh&ft o1’ suppmt ¢, and ‘a ver tleelf
hpesl drwmg-eheft ¢!, that is suppmted on suitable
oo bearings, and provlded with suitable dmvmﬂ‘;
e L The chamber A is made:
o300t eufﬁelent etrenfrth to allow superheated
. steam or any deelred pressure to be injeeted
 into it from a suitable source of %upply by
T -wey of pipe F and connections. =~
- Ris acharging-chamber and receiving- hep-_;
-pel of equal strength, and eemnmme'btmﬂ with
the chamber A t111 eunh the cock C, whleh
preferably hasan expmndmg bore downwm dly.:
 The pulverized ore is fed into the charging-
. chamber through pipe F*, from whence it will
readily deseend into the mmmg -chamber, and
~ be acted upon by the stirrers and the steem |
. air, orfluid that it is. desired to mix ther eW1t]1_;
BALR SR -When the valve Cis opened..

- _and A are provided with removable heads,
and with ore, water, and steam supply 1)1pee
iBy th1e errenc- ement whlle a ehfu ge of ore 1e_.

T ' 1 eady to be qmekly emptlecl mto the efud mix-
i e 50

mg ehambel, W]len desn'ed by Slmply epemn

The chambers E

| valve C '"md 01081110 the eupply p]pe '

=[pms O, as are ther estof the dlske _
1 18 mede somewhat thinner at its edge than the

rest of the series in order to mfferdl. better en-
The -

P

OFFICE.

An open

hopper can be’ used but it will require the
pressure within the mmmﬂ' ‘chamber to be re-

duced each time a fresh chftrge is inserted.
‘The chamber G is a strong metallic cylinder
also provided with 1em0vable heads, and it 18 -~

55

located with. its top disk about on level with

ThedisksJ arero-:

the bottom of the chamber A. The shaft T
‘passes vertically through said chamber, and is
supported, preferably, on an ad]mtfmble pivot
‘atthe bottem thereof. From said shaft extend
the tapering disks J, which are formed thickest
‘attheir central part, whe1e they are attached to
‘the driving-shaft, gmduelly sloping from said
| shaftto thelr circumference.

[

tated between an opposing series of stationary

f dlS]x‘S? K, which are also formed of metal and

of 0111)051te proportions to the rotating disks—

4. e., tapering or sloping from their circumfer-
-enee towardthe center.
ofthese d]ek%

I use one ormore sets

and utilize the benefits to be derived from gal-

Both sets of disks are

In order to obtain
8o

| Theyar eeepamterlbyetud pins -

1 or a suitable ﬂmnne o', and are securely held
 from rotating in 1:)051‘[1011 by means of suitable =
STO0VES on then edges and key extending along
-the wall of the Gyhnde]
pr ovided with pins.or 1)1‘0J60t101‘ls 1), that Wlll o
pass between each other when the dlehs Jarein .
‘motion and forcibly stir, mix, and agitate the
contents of the ("h‘h]ﬁ]]b&l

vanicaction, I cover one face of each disk with = .
a coating of e{)ppel that may be applied in the

| form of a sheet or by electro deposition; or I
omit the copper and connect the upper and
lower of the disks to the positive and negative
poles of a battery and pass a contintious cur-
rent thmucrh the amalgamating-chamber and
1 1ts. eoutents but the battew may be. chspensed} |

with when the action of the electric currentis: -
not. found to be desirable.

For the purpose

90

of more thoroughly commingling the materials =

outer or remaining portion being pr GVld(?,dWlth

trance to the ore mixture to be tleated
disk J “' is suppmted upon the (30]1&1 Js Vth]l is.

u

‘under treatment 1 eonstruct the lower pair of - ~
disks, J’ K/, with roughened grinding-surfaces
extending OVBI & 1}01131011 of their surface, the = -
95
Thedisk K’
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adjusted vertically by theset-serewsk, thedriv- | pipe, and it enters the ore-pipe I near its low-

ing-shaft being square or provided with suit-
able key. The said disk may move vertically
thereon without interfering with the remain-
der of the series that are fixed above it to the
same shatt, 1. - All of the stationary disks have

than the vertical shaft I, and the rotating disks
are sutficiently smaller in diameter than the
diameter of the chamber to allow the contents
thereof to pass upward or downward over the

‘edges of the rotating disks and between the

- stationary disks and the vertical driving-shaft,
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thus forming a " continuous zigzag passage
through the chamber, the two sets of disks be-
ing held a suitable distance apart by the stud-

pins or flanges and their attachment to the

vertical driving-shaft, which is attained by al-
ternately placing the rotating and stationary

disks on the said shafs, securing the rotating

ones thereto in the desired positions, and then
1nserting the combined sets in the chamber and
securing the stationary ones thereto by suit-
able keys or bolts, they being separated ver-
tically by the pins or flange o, as described.
The mixing and amalgamating chambers are

" connected by the pipe H, which leads from the
bottom of the elevated chamber A to a point

at or near the bottom of chamber G, between
the lower pair of disks. The bore of this pipe

may be enlarged toward its lower end, and

thereby lessen the danger of choking; and it is

preferably provided with suitable cut-off, A'..

- L represents an adjustable feeding device
for regulating the passage of the contents of
the mixing - chamber to the amalgamating-

chamber, and it is constructed of a short re-.

movable section of pipe, I, provided with the
internal slotted bearing or shoulder, p, upon
which rests the feeding-tube M, which may be
of the size found best suited to the variety of
ore being treated and the capacity of the amal-
gamating-chamber. In order to provide for
variation of the feed-opening without remov-
ing the section I, or any of the parts, I use a

mpple or feeding-tubé, M, that is divided lon-

gitudinally, and I secure one half thereof to
Its supporting-flange p by a suitable pin, and
providethe other halfwith aninternally-screw-

threaded aperture, in which works the serew-

stem M, which passes out through the pipe
and suitable stuffing-box, and is provided with
hand-wheel or key. By means of this screw-
stem the portions of the feed-tube can at any

time be quickly separated and any impediment

readily dislodged, and, if desired, the size of
the opening permanently enlarged. The chute
or guide ¢ serves to prevent the entrance of
sand and grit behind the flange and bearings
of the feed-tube. The undivided feeding-tube

M, made with one or more small holes in it,

may be inserted in the top of a plain pipe
flush with the bottom of the mixing-chamber;
but I prefer to use a short removable section,
as described. | ,
I represents a continuation of the steam-

'|

T B

‘a central opening somewhat larger in diameter |

—

Or escape pipes at their highest points.

er end, and about opposite the grinding-disks
1t 1s provided with suitable cut-off, and is used
to assist in forcing the ore mixture between

the first pair of disks, should it be found nec-

essary to do so. . L

P represents a washer, formed of.a closed
cylinder, which contains a vertical shaft and
sultable stirring fingers or teeth. It is kept

filled with water, and is connected to the top.

or upper portion of the amalgamating-cham-
ber by the pipe ¢, provided with suitable stop-
cock.
top of the washing-chamber to a second wash-
er or trap, D, that is also provided with stir-
ring devices and suitable water-pipes, if de-
sired. _ | . -

- Themixing, amalgamating, and closed wash-
ing chambers are supplied with water by the
pipe W, from which the water under pressure
can be conveyed to the interiors of the eylin-

The discharge-pipe f leads from the
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ders,whenrequired. Theamalgamating-cham-

ber is further provided with the downward-
extending water-pipe W’, and the branches #,
provided withsuitable cocks,»’, which branches
are arranged to deliver the water between the

sets of disks, and also above the upper one of

the series. The chambers may all be of the

-same size, and all except the second washer

are to be provided with removable heads and
sultable draw-cocks at their lowest. and vent

The operation of myapparatus is as follows:
The pulverized ore is fed into the hopper E,
and from thence into the chamber A, under
pressure or not, asdesired. Water, steam, hot
alr, or any desired compounds are admitted,
ane: by the motion of the stirring devices are
mixed therewith. The ore mixture, by means
of steam or other pressure exerted upon it in
chamber A, is projected in jet form with great
force through the feeding device or tube M

into a large column of hot mercury in the con-
‘necting-pipe H, whence it passes to the lower
palr of disks in the amalgamating-chamber G,

before entering which, if necessary, the ore
mixture receives additional propulsive force
from the auxiliary steam-pipe I, which car-
ries it between the disks J' K', by the action of
which it is intimately commingled with the

charge of mercury in the said chamber, and -

then compelled by its specific gravity and

entire charge of mercury, which should about
fill the chamber G, and be subject to continued
agitation and rubbing during its immersion.
As the sand, water, and impurities constitut-

| Ing the tailings rise to the top of the mercury
1n the amalgamating-chamber they are forced

by the pressure of the succeeding charge, which
may be assisted and re-enforced, if necessary,
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pressure exerted upon it to rise through the - -
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by a stream of water from the upper one of

the branches n, up into the washer P, which
has water flowing through it and is kept full
of water, and the contents thereof being con-

stantly agitated by the stirrer the sand and

130
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. -curyis thus condensed, and the tailings being
thinned with water any particles of amalgam
“are also intercepted and allowed to settle back
-into the amalgamating-chamber.
...15 washer, D, is prowded so that in case of any
. accidental overflow of mercury it will not be

ey

heat so applied.

As the

~upward into the washer it frequently happens
.-+ 5 that some of the amalgam is carried up, and
. also that from the heat and friction of the dlsLS :
:;.Eeaé.;.;_;.-..__if..f_.e_.5;__--'_53011:16 of the mercury become& vaporwed ‘md
e j,--:r:tfses with the tailings. . .

... By placing my washer, as st-'uted z?bbove the. |

mnalg amating - chamber, the vap 01‘1ze(1 mey-

The second

.- wasted. The chamber A is also used in the |
LT Process. of desulphurizing the' ore, which is
. effected by admitting: superheated steam or
air thereunto and. abﬂve or below, or above
and below, a charge of dry pulverlzed ore
while in saad chamber the pressure of said
‘steam or air serving to e:&pel from said cham-
‘ber the sulplmrous vapor liberated by the
BT Water or other fluid is then
. admitted, and the ore mixture is fed from said.
. chamber to the lower end of the *mm&l am&tmn*-
.~ chamber. -
e The mereury med in the amalg&mmtmgf
chamber can be fed with the ore through the
_hopper or poured dlrectly into the chamber G
through suitable inlet. Any desired materials
may be niixed with the ore, whether hot or
“cold, wet or dw bv phcmﬂ the same 1n the.
.hopper E. |

ml'rfmﬂ ing the mlunn %11(1 W IShlllﬂ

] lehamber& above the ‘amalg amator backflow of

- the mercury is avoided, zmd the 11111{1110'-011'1;111-*_ -
.. ber kept free for use in desulplmrlxmg? heat-

LA '_;_;_'ﬂ,ectlon L and ieed tube M, and the a;u*ﬂlnryf
. steam-pipe I, arranged to enter said pipe H-
e near its dlscharﬂ‘mﬂ or lower end, suitable
- steam and W“Ltel pipes, and an e]evfht(—zd Ire-

om0

, as'stated.

ing, and mixing |
Having descrlbed my. 11went1011 I claim—

1. The am&]g&mmbmn -cylinder and tapermo :
.mlterlntmo rotating and Statmnfu*} disks; in
i T"”",*-.-*i*..-:-combnntmn with the mixing- -chamber and
stirring devices, the connecting-pipe H, the

cel Vlllﬂ-W‘"lShel‘ substantially as set forth.
2. The combuntmn of the mixing-chamber

| A, provided with suitable stirring devlees and
~ supply and discharge pipes, the: feedmﬂ -hop-

per E and mutmb]w;r perfom’ced (hsch"u‘o*e tube '

;; shaft and the inclosing-casing _
tapering disks J K, form ed W11311 projections O

| pre‘sence of two witnesses.

Wlth the connecting-tube H and With alter-

nating rotating and stationary disks J K,

ﬂlI‘t 18 carmed Off 111130 the Second Washer and ) M the amalgamatmg eh&mber G 1)1"0V1ded 5 5 '
from them away from the apparatus.
“contents  of the amalgamating- chamber pass

shaft I water- plpes W and branches N, dls~

.charge pipe &', the grinding-disks J’ K’ and a
“washing- chamber P loeatecl above the amal-
gamating devices, and the aumlmry steam- -pipe.

I, substantnlly as deseribed.

tormecd Wlﬂl 1011nhened 1‘111(11110 -surfaces e*{-—

te

justing the lower of said chsk& as set.forth.
4, In combination Wlt]l vertlcal d1"'1v1110*-

ding over a portmn of thelr coinciding -
faces, in combination with the collar j, smta—_ |
Dble set- screws, k, the shaft T, and casing G,
subgtantially as deseubed for vertically ad -_

the '11111111&1‘

6o

3 In an amalgamator hwmo -ajltern%tmﬂ o
rotating and St"hthl]’lI‘}T disks, the disks J’ K’ |

‘on their upper and lower faces, the disks J .

sloping from their centers to the outer edges,

and the disks X sloping from their outer

75

edges to their central annular openings, and

series, substantially as set forth. |
. T]le combination of the mrunﬂ ehamber

| provided with suitable mixing :-md stirring
‘devices and steam and water inlet pipes, and

the outlet-pipe H, provided with removable

“section L, and the adjustable feeding- tube,.

---'Substantnlly as shown and described...

-'ftdapted when alternately arranged, to form a -
continuous sloping zigzag pqssqcre thl"()'u{}h the R
o 8o

6. The feeding -tube M, in comblna.tlon w1th“ |

the pipe H, removable ‘section 1., provided

with be“mrmn or shoulder p, the chute ¢, and:

chamber A-? %ubst‘mtmlly as shown %md de-
scribed. : --

90

7. The combmatlou of - the ajmalﬂamatmﬂ-',--

‘eylinder provided with suitable glmdmg ‘md-
stirring disks, the pipe H, and the mixing-
| eha,mber w1th the steam-pipe I and the aux-

iliary Steam.- -pipe F, connected, as described, to

the mixing- eh&mber and Smmb]y comlected to.

'said connecting-pipe H at a point opposite the -

said grinding-disks, whereby.additional im.-

petus may be 1m1)d1*ted to the material dis- -
charged or fed between said disks, hllb‘StElI]-.

t ally as and for the purpose specified.

In testimony whereof Iaffix my signature .

_  HUGH M. THOMI?SON.--
W" 1‘rnesses -
WL G DUMLL,

FRANKLAND JAN\TUb. o
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