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- isaside elevation of my apparatus
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To all whom Tt may concern:

Be it known that I, ALFRED B. KiTTSON, a
citizen of the United States, residing at Bos-
ton, in the county of Suffolk and State of
Massachusetts, have invented an Improve-

ment in Amalgamators for Gold or Silver

Ores, of whigh the following is a specification,
reference being had to the accompanying
drawings, in whmh hke letters represent like
parts.

In the amalﬂ'amators hlthelto in use the
powdered ore is usually carried by a rapid
current of water over the surface of the mer-
cury or 1s mingled with it when in violent
agitation. In the former case a large propor-

tion of the finest gold remains suspended in

the water and is carried over the mercury
without touching it, while in the latter the

particles of gold are either imperfectly min-

gled with the mercury so that many of them
do not come in contact with it at all, or are
carried past it before it has. time to amal-
gamate. In either casethereisa loss of a con-
blderable portion of the gold especially of the
finer particles.

The object of my invention is to so con-
struct and operate the apparatus employed
that substantially every particle of the pow-
dered ore may be brought into intimate con-
tact with the mercury and allowed to remain
in contact with it for a sufficient time to per-
mit of complete amalgamation.

In the accompanying drawings—Figure 1
Fln' 218
a topor plan view of the same. Figs. 3 and 3%
are side and end views respectwely of one of
Fig. 4 is a
cross section of the same, through the line «
x F1g. 5. Fig. 518 a plan or top view of the
amalgamating pan with its rollers. Fig. 6 is
a longitudinal section of the exhaust and dis-
charge pipes. Fig. 7 is a transverse section
of the distributer and feeding apparatus.
Fig. 8 is a perspective view of the distributer
and feeding apparatus with one end removed.
Fig. 91is a detail enlarged view of a part of
the mixer and of the tube leading to the dis-
tributer.

A, represents a wooden frame smtably con-

strueted to sustain the working pa,l ts of the

y

| eighth to a quarter of an inch.
'- ma,de annular in form as shown in Fig, 5.

- B.is an Upught shaft made to revolve by
power applied through the horizontal shaft C.
by means of suitable gearing. Upon the

shaft B. is suspended the flat, sha,llow amal-

gamating pan D. containing a continuons
body of mercury D’ to the depth of from an
The pan is

In the pan D. are several conical wooden

rollers K. K’ E* having their faces slightly im-

mersed in the mercury, the rollers E’ E2 hav-
ing on their faces the longitudinal metallic
I'IbS e, and the rollers E. SImllal lonmtudmal
ribs made of some non conduecting matemal
the object of the rolls being to force the ore

into closer contact with the mercury, without

agitating, breaking, or displacing the same.

Attached to the rollers at each end are pro-

jecting disks ¢’ made of some non condueting

‘material resting upon the bottom of the pan
D. These disks project beyond the bodies of
‘the rollers sufficiently to keep the surface of
‘the rollers a little below the level of the mer-

cury in the pan. During the revolution of
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the rolls, a portion of the ¢ ore and mercury ig¥

retained between the end disks e’ .and the

longitudinal ribs that are at the time d1ppmn'

_mto the ore and mercury,while the portion:

of the rollers between said disks and ribs
forces or depresses the ore into the mercury.

In other words the ore and mercury are pre-

vented from being pushed or forced away
from the rolls by the smooth rounded pe-
ripheries of thie! same, by means of the end

disks and lonwltudlnal ribs, which virtually:

act as a ﬂanﬂ*ed lid or box retmmnﬂ' the ma-
terial between the walls of the same.. -
Above the pan D. is the metallic frame [‘
F’/. K% consisting of the inner curved frame
F.and the segmental frames F’. F? attached to
the frame A. in the manner shown in Fig. 5

From thisframe are suspended the bars G. G’, §
each having a slotin its lower end adapted to |

| recelve one end of the axles of the rollers E.

E’ and performing the double function of

‘keeping the rollersin place and causing them

to revolve with the motion of the pan D. The
roller E? is similar in construetion to the oth-
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ers but is insulated from them by being sus- 100

pended In the frame II. separately atta,ehed

- ?to the fra,me A. and consisting of an upper
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f which slide in metallic sleeves f
connected with the frame F’ just over the

bar parallel with the axle of the roller as
shown in Fig. 5and suitable downwardly pro-
jecting arms to retainthe ends of the axle.
The positive pole of an electric battery or
dynamo is connected by the wire I. with the

roller E? and the negative pole by the wirel”

through theframe F’, with the roller E’. there-
by establlshln o an electric eurrentthrough the

unbroken body of mercury between the roll-

ers E’. B2 by which the process of amalgama-
tion is greatly facilitated. For this purpose
the axles of the rollers E’. E2, which are made
of steel or other conducting malerlal are con-

nected with the longitudinal ribs e on the

faces of the rollers by a copper disk e* about
midway of the length of therollers. The elec-
trical connection “between the frame F’. and
the roller E’is insured by small metallic bars
’ that are

ends of the axle, and 1aetallic blocks f? f* se-
cured to the lower ends of said barsand which

‘blocks are made to press upon the axles of

the rollers by means of spiral springs /%, (see
Figs. 3 and 3%) The rollers E. are insulated
from the frame F. F’. there being no conduct-
ing medium between the axles a,nd the ribs
upon the surface of the rollers,
Attached to the frame A. above the amal«-
gamating pan is the mixer J. consisting of a
cylindrical reservoir in which the D‘lOllHd ore
and water are thoroughly mixed bv a series

of arms placed on a horizontal revolving.

shaft. From the mixer J the mingled ore

and water passes through the pipe J”into the |

distributer K, the flow belllﬂ" regulated by a
oate or valve J *in the 911tlet pipe. Any well

known cgate or valve may be used for this |
' the pipe may be regulated in any well known

The pipe M. is flattened in form,
_the longer diameter extending radially across
‘the anuular portion of the pan D. A power-
ful exhaust is produced in this pipe by a
- blower N. connected with it by the tube O.
The refuse ore and water are drawn up by
the exhaust from the surface of the mercury
' into the discharge pipe P. the mouth of which
_opens into a reservoir below the level of the
pan D. and is kept covered with water.
force of the exhaust should be so regulated
that the ascending stream of ore and water
- shall not enter the tube O. |
It is essential to the successful operation of
‘my machine that the pan D. should revolve
somewhatslowly. Inpracticel haveobtained
the best results when a speed of less than
two revolutions per minute was emploved but
I do not limit myself to this.

purpose, but I have shown in Fig. 9, a thread-
ed rod passmwthrouw}l an inter n3113 thread-
ed sleeve 7/, whichissecured to the inner wall

of the mixer J; the lower end of said rod be-
ing conically tapered as at 7%, and adapted to |

entm and be withdrawn from a correspond-
ing tapering hole 73 in the bottom of the mixer.

Tl1e distributer K consists of a box of a length

corresponding with the width of the annular
portion of the amalgamating pan, and mount-
ed over it in the lme of the radius of curva-
ture. The bottom of the distributer is made
sloping and broken near the middle by a bar
or dam %. as shown in Fig. 8 which checks

the flow of the ore and retains it while it is

being distributed along the length of the pan
by the arms k’. The dlstuhutwn is still fur-
ther continued at the bottom of the box by the
arms %2 The arms %/ and £° are suspended
from horizontal bars £° joined by a connecting

plate and resting in slots near the top of the |
ing wet ores with my apparatus.
-ores may.also be operated upon with good re-

distributer K. A reeiprocal motion is com-

" municated to them from the pulley A* by

means of the arm %° having a projecting but-
ton k® working in a smtably formed slotin the
plate conneetmﬂ' the bars %® whereby the

arms k' 1 are made to move reciprocally in |

the direction of the length of the distributer
K. The ore and water thus thoroughly com-

‘manner.
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mingled and evenly distributed pass out into
a tmun‘h %7 and from this through a series of
short pipes/®into a broad flattened discharge
portion L’ of a pipe L. extending mdm]ly
across the annular portion of the amalgamat-
ing pan as shown in dotted lines in FKig. 5

| and having its mouth about one Slxteenth of

an inch above the surface of the mercury
therein. A strong current of air is forced

| through the pipe L. by means of an ordinary

fan hlower L2 the effect of which is to force
the ore as 1tleave9 the pipes 8 down through
the outlet of the pipe L’, and slmhtly below

the level of the mercury and into intimate
It serves also to blow away

contact with it.

70
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anyore which there may be upon the surface of

‘the mercury at the mouth of the pipe thereby

insuring a clean surface of mercury for the

‘reception of the ore coming from the pipe.
"The ore floating upon the surfﬂee of the mer-
cury is first retained between. the two end

disks and the longitudinal ribs that are dip-
ping into the mercury, and the ore between
said disks and ribs is then pressed down and
brought into closer contact with the mercury
by the action of the rollers E. E’. E2 as the
revolution of the pan brings the ore under
them until it passes the rollel E’, by which

‘time substantially all the precious metal in

the ore has become amalgamated with the

‘mercury, leaving only the lefuse matter upon

the surface.
by means of the exhaust pipe M. the rear wall

Thls refuse matter is removed

of which just touches the surface of the mer-

cury behind the roller E’, while the front wall
a | is somewhat shorter so as readily to admit
the floating matter as it is swept into it by

the revolutlon of the pan D. The height of

The

I havedescribed above the process of treat-

sults, but in that case I prefer to remove the
refuse matter by a direct exhaust through the
blower without using the separate dischar ge

Dry ground
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pipe P. and also to discard the air blast in -

‘the feed pipe L.
I do not clalm b1oadly the use of a revoly-
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forth.
- 8. Inan ama,lﬂ‘amatm the combination of an
mna,lﬂ*amatmg pan and means for revolving
the same, with a feeding tube having an open-
ing extending radlally across one side of

30
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ing pan of mercury in an a,ma,lﬂ'amator my | with a seriesof conical rollers furmshed Wlth
plOJGCtlnﬂ' lonmtudmal ribs, and arranged

mventlon consisting prinecipally in the use of
a pan so constructed and arranged that the

surface of the mercury is kept substantla,lly'

level throughout the revolution of the pan.
What I claim, and desire to secure by Let-
ters Patent, is, in an amalgamator for gold and

sﬂver ores—

. The desecribed method ot treatmn* pul-

Ver1zed ores, consisting in delwermw the same

in & thin film or sheet upon the surface of a

quiescent body of mercury, and then holding

and pressing such ore without material agita-.
“tion of the mercury or ore into and beneath
the surface of the mercury, all as and for the
| pole and the otlier with the negative pole of

purposes set forth. o
2. Inanamalgamator the combination of an
amalgamating pan adaptedtocontaina contin-
uous body of fluid mercury, and means for re-
volving said pan, with a series of conical roll-
ersarranged radiallyacrossthe panin substan-

tially qtatlond,ry bearings, and means at each
end of said rollers for supportmn‘ the same
and preventing the rollers or any lateral ex-

tension from the peripheriesof the same from
coming in contact with the bottom of the pan,
all substa,ntmlly as and for the purposes set

| sa,1d pan and above the bottom of the same,
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and with means for forcing a current of air
and ore combined through said tube, whereby
said ore may be spread over and subJeoted to
the action of a continuous body of unbroken
mercury contained in the pan, all ‘substan-

tially as and for the purposes set forth.
4, In an amalgamator the combination of an

amalgamating pan and means for revolving
- the same, with a feeding tube having an open-

ing extendlnw radially across one 51de of said
pan and a,bm« e the bottom of the same, and an

exhaust pipe having its receiving end extend- |

ing radially deross the pan below its upper
dﬂ*e aud above its bottom, Whereby sald ore

may be spread over, sub;]eeted to the action |
of, and sucked up from the top of a continu-
ous body of unbroken mercury contained in

the pan and having its surface in close prox-
imity to the receiving end of the exhaust
pipe, all substa,ntmlly as. a,nd for the pur-'

‘poses set forth. |
5. The commbination of an amalwamatmn‘ pan |

adapted tocontain a continuous Dod y of ﬂu1d

mereury and means for revolving said pan,

radially across ‘the pan in substantlally sta--

tionary bearings, and means at each end of

1 said rollers for supportmﬂ' the same and pre-

venting said rollers and ribs from coming in

icontact with the bottom of the pan, all sub

stantially as and for the purposes set forth.
6. In an amalgamator the combination of

both of which are partially immersed in said

mercury and Insulated from said pan, one

conductor being connected with the positive

an electric battery, whereby a contmuous Cur-

| rent'may be transmitted from one of said e¢on-

3

6o
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‘an amalﬂ*a,matmﬂ‘ pan containing a continu-
ous body of fluid mercury covering the bot-
tom of the same, with two metallic conductors_

75

ductors to the other directly through the mass -

-of mercury between them, all as set forth.
7. Thecombination of an amalgamating pan

and means for revolving the same, sald pan
contammg‘ acontinuous body of ﬂuld merzury
covering the bottom thereof, a series of . coni-

380

cal rollers supported ra,dla,lly across said pan -
in substantially stationary bearings, with the -

lower surfaces of their perimeters slwhtlylm-'
mersed in the mercury but not in contact.
‘with the bottom of the pan, two of said roll-

ers being provided with electric conductors

both of which are slightly immersed in the
mercury and said conductors being connected
respectively tothe positive and negative poles

of an electric battery, whereby an electrle cur-

90

rent may be transmitted directly from oneof

said rollers to the other through the mercury
‘between them said rollers bemn* insnlated
from the pan, all ‘as set forth.
- 8. Thecombination ofan a,ma,lwamaimrrpau .
and means for revolving the same, said pan.

95

containing a continuous bodvof fluid mercury -

covering the bottom thereof, with two coni-
cal 1011ers supported mdlally across said pan
and slightly immersed in the mercury butnot

in contact with the bottom of said pan, s said
rollers being furnished with lonmtudmal me-

tallie ribs conneeted together and with the
suitable conductmw medinm, and
‘each roller being mounted on a metallicframe
insulated from the other and from the pan,
and connected through its axle with one of
the poles of an electric battel y,allas sot forth

axle by a

ALFRED B KITI‘SON

 Witnesses:

C. L. CoTroN,
CHAS. M REED
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