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UNITED STATES PATENT OFFICE.

DAVID DRAPER AND GEORGE ALEXANDER HAY, OF JOHANNESBURG,
TRANSVAAL.

AMALGAMATOR.

No. 813,780,

Specification of Letters Patent.

Patented Feb. 27, 1906.

Application filed March 15,1805, Serial No. 250,268,

Lo all whom it may concermn:

Be it known that we, DAviD DrAPER and
GEORGE ALEXANDER Havy, subjects of the
King of Great Britain, residing at Johannes-
burg, Transvaal, have invented certain new
and useful Improvements in Amalgamators,
of which the following is a specification.

This invention has reference to an amalga-
mating machine or apparatus for catching
and retaining gold in the process of extract-
ing it from its ore. The machine may be si-
multaneously employed as a concentrator or
forseparating the concentrates or heavier par-
ticles of the pulverized ore.

The object with which the invention is
designed 1s to produce a machine in which
the amalgamation can be carried on continu-
ously or practically continuously. The mill-
pulp (the particles of pulverized ore mixed
with water) or other material carrying or
containing the gold may be caused to flow
continuously into the apparatus direct—say
from the mortar-box of a stamp-mill.

By means of our invention we obviate the
necessity for putting the battery out of opera-
tion while the cleaning of the amalgamated
plates is effected, and we provide for auto-
matic cleaning and scraping of the amalga-
mated surface, and we obtain greater security
against theft of the gold or amalgam.

The invention will now be described by
aid of the accompanying drawings, wherein—

Figure 1 represents an elevation of the ap-
Fig. 2 represents
it in end elevation. Fig. 3 represents the
general arrangement showing the apparatus
in sectional elevation, and Figs. 4 and 5 are
two views illustrating the means for remov-
ing the amalgam.

The machine consists of a drum or cylinder
1, closed at the ends and made of suitable
metal to receive a coating of mercury to pro-
vide the amalgamated surface. " This drum 1
is shown keyed to a horizontally-disposed
driving-shaft 2. The drum 1 isinclosed by a
casing 3, closed at the ends by means of the
plates 4 5, which may be bolted or otherwise

fixed through the holes 6 to external flanges

7, formed on the ends of the casing 3.

The horizontal shaft 2, on which is fixed
the drum 1, is journaled in the end plates or
covers 4 5 of the casing 3, the latter being con-
structed with bosses 8 9 to provide a sufficient
bearing-surface for said shaft 2.

On one extremity of the driving-shaft 2,
outside the casing 3, is fixed a driving-pulley
10, by means of which rotary motion may be
imparted to the drum 1 through the medium
of a belt. Any other suitable means for im-
parting rotatory motiorn to the drum 1 may be
employed. o

The casing 3 is preferably constructed in
two parts, an upper portion 3* of approxi-
mately semicylindrical shape, which isformed
with longitudinal ribs or projections 11 for
bolting or otherwise fixing it to coincident
flanges or projections 12, formed on the lower
portion 3°.

A longitudinal slot 13 is formed in the top
of the upper portion 3% of the casing 3, which

forms the inlet for the pulp or material con-

taining the gold.

In Fig. 3 of the drawings the machine is
shown arranged for use in connection with
an ordinary gravity stamp-mill in which 14
represents the foundation of the mill; 15, the
mortar-box bolted thereon; 16, the die; 17, the
shoe; 18, the head of the stamp, and 19 the
screening through which the particles of pul-
verized ore are washed or carried by the wa-
ter. 20 represents an inclined plate or tray
which serves for conducting the pulp after it
has passed through the screening 19 into the
inlet 13 of the amalgamating-machine. The
upper edge of the slot 13 is preferably turned
outward and upward, as shown in Fig. 3, so
as to divert into the machine the pulp flow-
ing down the inclined plate 20.  The inclined
plate 20 is preferably arranged to project for
some distance over the top of thedrum 1. The
arrow in Fig. 3 indicates the direction of rota-
tion of the drum 1, from which it will be no-
ticed that the flow of the incoming stream as
it leaves the edge of the plate 20 1s opposite
to the direction of rotation of the drum 1.
In Fig. 3 the dotted line 21 represents a belt
for imparting motion to the drum 1 through
the pulley 10.

In the upper portion 3% of the casing 3 and
at the front of the machine is formed a longi-
tudinal slot 22, in which is secured a piece or
sheet of glass through which the amalga-
mated surface of the drum 1 may be in-
spected. :

The machine is carried at a suitable height
by means of the standards or supports 23.
The lower portion 3" of the casing 3 is shown
constructed with projections 24, which rest
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on the top of the standards 23 to support the
machine.

. The lower portion of the casing 3 is con-
structed to form two longitudinal and in-
clined recesses 25 26. It is also shown con-
structed with a shallower recess 27, in which
is located part of the device which serves for
removing the amalgam from the surface of
the drum 1. This device consists of a screw
28, arranged parallel with the periphery of
the drum 1 and journaled in bearings 29, pro-
vided therefor in the ends 4 5 of the casing 3.
On this screw 28 is mounted a scraper com-
prising an internally-screwed sleeve or nut
30, formed with two arms or projections 31
32, To one of these arms 31 is detachably
fixed the blade 33, which is adapted to be
brought into engagement with the periphery
of the drum 1 or amalgamated surface to
scrape off or remove the amalgam when de-
sired. Arranged parallel with the screw 28
and supported in the ends 4 5 of the casing 3
is a bar 34, which is constructed with a longi-
tudinal groove or recess 35, into which groove
or recess 35 projects the other arm 32 of the
nut 30. The bar 34 is constructed at the

. ends with pivots 36 (see Ifig. 4) about which
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it can be moved. On an extension of the
pivot 36 at one end of the machine is fixed a
lever 37, fitted with an adjustable weight 38.

This We1ghted lever 37 serves for maintaining
the scraper 33 either in or out of contact with
the amalgamated surface of the drum 1. In
Figs. 1 and 2 these parts are shown in the po-
sitions they assume to maintain the scraper
33 in contact with the surface of the drum 1.

By throwing said weighted lever 37 over it
will be reachly understood that the bar 34 by
engaging the arm 32 of the nut 30 throws and
maintains the blade or scraper 33 out of con-
tact with the drum 1. A lock-nut 39 may
be serewed on the pivot 36 for fixing the bar
34 and for holding it in the position it is
caused to assume to throw the scraper 33 out
of action. It will be obvious that the
weighted lever 37 will itself have a tendency
to accomplish this; but, if desired, the lock-
nut 39 may be used as an additional security
and to prevent the scraper 33 being unin-
tentionally thrown into contact with the
drum 1.

To rotate the screw 28 to traverse the
scraper 33 longitudinally of the drum I, it is
constructed with extensions 40, which’ pro-
ject beyond the bearings 29, and on each of
these extensions 40 arc fixed fast and loose
pulleys 41 42, respectively. Motion is trans-
mitted to the serew 28 fiom the main shaft 2,
on each end of which are fixed fast and Joose
pulleys 43 44, respectively, in line with the
fast and loose pulleys 41 42 on the extensions
40 of the screw 28. Belts 45 46, arranged
round the pulleys, serve for transml‘otmd
motion from the pulleys on the dr1v1110'—shaf‘r,
2 to the pulleys on the screw 28. One of

813,780

these belts is crossed, 0 as to obtain reversal
of the direction of rotation of said screw 28.
When motion is transmitted through one of
the belts 45 46, the other is meanwhile run-
ning on the loose pulleys. When the scraper
33 has reached the limit of its travel in one
direction, the belt which has been running on
the loose pulleys is then thrown onto the fast
pulleys and the belt at the other end thrown
onto the loose pulleys, the return travel of
the scraper being thereby effected. The belt
45 is shown drlvmo the screw 28 through the
fast-pulleys 41 43, “and the crossed belt 46 is
shown running on the loose pulleys 42 44,
When the scraper 33 is out of use, hoth belts
45 46 are running on the loose pulleys 42 44,
The scraper 33 is located in such a position
inside the casing 3 that the amalgam re-
moved from the surface of the drum 1 falls into
the recess or sump 25, from which it may be
removed when desired. As shown in Fig. 2,
the portion 4* of the end plate 4 inclosing
said recess 25 may be made as a separate part
to allow for the removal of the amalgam with-
out necessitating the removal of the whole of
the end plate 4. The portion 4* of the plate
4 forming the door or cover for the delivery
end of the amalgam-sump 25 may be locked
in any desired manner to prevent unauthor-
ized persons gaining access to the amalgam.

In the lower end of the casing and at a Suit-
able height above the dehvery end cf the
amalcram sump 25 is fixed a discharge or
waste pipe 47, which serves for carrying away
the pulp or material from the intetior of the
casing 3.

In the upper portion of the casing 3 is ar-
ranged a brush 48, provided for cleanmﬂ the
amalgamated surface of the drum 1. This
brush 48 may be made of any suitable mate-
rial and be carried by a shaft or spindle 49,
which is journaled m bearings formed in
bosses 50 in the ends 4 5 of the casing 3.
This brush 48 extends the full length of the
drum 1. On one extremity of the spindle 49,
outside the casing 3, is fixed a pulley 51, and
on the main dr1v1ncr~shaft 2 in line with said
pulley 51 is another pulley 52, from which
the brush 48 is driven by means of the belt
53 . 'This brush 48, as is'indicated in Fig. 3,
is preferably arrang ed in such a pesition that
it can be seen through the glass plate 22.
Constructed as shown, this brush 48 will be
continuously rotated; but it will be evident
that means may be prov1ded for obtaining
intermittent rotation only or for throwmo
it out of action if and when required.

Inside the casing 3, and preferably at orin
proximity to the bottom of the drum 1, is ar-
ranged a water-spray pipe 54, by means of
which the concentrates or heavier particles
of the pulverized ore adhering to the amalga-
mated surface of the drum 1 are washed off.
This spray-pipe 54 is so lccated in relation to
the recess or trough 26 that the concentrates
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or particles thereby washed off fall into said

trough or recess 26. The concentrates may
be drawn off from the lower end of said recess
26 through an aperture or pipe 55. (See
Fig. 2.)

As previously explained, the pulp flows
into the machine down the inclined plane 20
onto the amalgamated surface of the drum 1
in the opposite direction to the rotation of

the latter. The gold is thereby caught and-

retained on the amalgamated surface, and
the pulp then passes out through the dis-
charge or outlet pipe 47. The concentrates
or heavier particles which are also retained
on the amalgamated surface of the drum1 are
washed off when the drum 1 passes above the
water-spray pipe 54, and they fall into the
concentrate-sump 26, from which they may be
drawn. When tﬁe brush 48 for cleaning the
amalgamated surface is made to cperate in-
termittently,itis brought into action,whenre-
quired, without stopping the machine. This
can beé determined by inspecting the amalga-
mated surface through the glass plate 22.

“When it is desired to scrape the amalgam off

the surface of the drum 1, the scraper 33 is
brought into contact with the amalgamated
surface and motion imparted to the screw 28
to cause the scraper 33 to traverse from end
to end of the amalgamated surface. If req-
uisite, the seraper 33 is then caused to travel
across the amalgamated surface in the oppo-
site direction or tothe other end of the drum 1
to complete the removal of the amalgam.
The amalgam so removed from the surface of
the drum 1 falls into the amalgam-sump 25,
from which it may be removed when desired.
The mercury removed from the surface of the
drum 1 may be replenished by running it
down the inclined plate 20 or otherwise, as
may be preferred.

What we claim as our invention, and de-
sire to protect by Letters Patent, is—

1. An amalgamating-machine comprising
a revoluble drum the periphery of which is
made the amalgamated surface, a casing sur-
rounding said drum, means for rotating the
drum, means for introducing the pulp or gold-
bearing material into the casing and deliver-
ing it onto the amalgamated surface of the
drum, a scraper located in the casing and
adapted to be brought into contact with the

‘amalgamated surface to remove the amal-

gam, and means for traversing said scraper
Tongitudinally of the drum.

2. An amalgamating-machine comprising
a drum, the periphery of which is made the
amalgamated surface, a casing completely in-
closing said drum, means for rotating the
drum, means for conducting the pulp into the
casing and delivering it onto the amalga-
mated surface in a direction oppecsite to that
of rotation of the drum, a scraper arranged in
the casing and adapted to be brought into
contact with the amalgamated surface to re-

=

move the amalgam, and means for travers-
ing said scraper longitudinally of the drum.

3. An amalgamating-machine comprising
a drum the periphery of which forms or is
made the amalgamated surface, a casing in-
closing said drum said casing being formed
with a longitudinal slot forming an inlet and
with a recess or sump to receive the amalgam
when it is removed from the surface of the
drum, an inclined plate or tray for conduct-
ing the pulp into the casing and delivering it
onto the surface of the drum in a direction
opposite to that of rotation of said drum, a
scraper located in the casing above the re-
cess formed in the latter, said scraper being
adapted to be brought into contact with the
amalgamated surface to remove the amal-
gam, and means for traversing said scraper
Tongitudinally of the drum in either direction.

4. An amalgamating-machine comprising
a drum the periphery of which is made the
amalgamated surface, a_ casing completely
inclosing said drum, said casing being con-
structed with a longitudinal mlet or slot
above the drum, and with a recess or sump
in the bottom to receive the concentrates re-
moved from the surface of the drum, and
with another sump or recess to receive the
amalgam when it is removed from the sur-
face of the drum, a revoluble brush arranged
longitudinally of the casing for cleaning the
amalgamated surface of the drum, means for
rotating said brush, a scraper journaled lon-
gitudinally of the drum and adapted to be
brought into contact with the amalgamated
surface, means for traversing said scraper
longitudinally of the drum in either direction,
and a water-spray pipe located beneath the
drum for washing the concentrates off the
amalgamated surface of the drum.

5. An amalgamating-machine comprising
a drum, the periphery of which is made the
amalgamated surface, a casing inclosing the
drum said casing being constructed with a
longitudinal slot forming an inlet above the
drum, and with a longitudinal slot through
which the amalgamated surface of the drum
may be inspected, and with a recess or sump
in the bottom of the casing adapted to re-
ceive the amalgam when it 1s removed from
the surface of the drum and with a recess or
sump adapted to receive the concentrates,
means for removing the amalgam from the
surface of the drum said means being adapt-
ed to be traversed longitudinally of the drum,
means for removing the concentrates from
the surface of the drum, means for conduct-
ing the material carrying the gold through
the inlet in the casing and delivering it in a
direction opposite to that of rotation of the
drum, and an outlet in proximity to the bot-
tom of the casing for carrying away the waste
from said casing.

6. An amalgamating-machine comprising
a drum the periphery of which is made the
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amalgamated surface, a casing surrounding-

said drum said casing being constructed with
a longitudinal slot forming the inlet for the
material containing the gold and with a lon-

gitudinal slot through which the amalga-’

mated surface may bé inspected and with
two inclined recesses or sumps for receiving,
the one the amalgam and the other the con-
centrates, means for conducting the gold-
containing material through the inlet and
delivering it onto the drum in a direction op-
posite to that of rotation of the latter, a
brush for cleaning the amalgamated surface,
means for rotating said brush, a scraper lo-
cated in the casing for removing the amal-
gam from the surface of the drum and means

-for traversing said scraper longitudinally of

the drum in either direction, means for re-

.moving the concentrates from the surface of

the drum and means for conducting the waste
from the casing.

7. In an amalgamating-machine, in com-
bination, a drum the periphery of which is
made the amalgamated surface, a casing in-
closing said drum said casing being con-
structed with an inlet and with an inclined
sump or recess, means for rotating said drum
Inside said casing, means for conducting the
gold-bearing material into the casing in a di-
rection opposite to that of rotation of the
drum, a screw journaled in the ends of the
casing and arranged parallel with the axis of
the drum, a nut mounted on said screw, a
scraper carried by said nut adapted to be
brought into contact with the amalgamated
surface to remove the amalgam, and means
for reversing the direction of rotation of said
screw to traverse the scraper longitudinally
of the drum in either direction.

8. In an amalgamating-machine the com-
bination of a drum, means for rotating said
drum, a casing inclosing said drum, said cas-
ing being constructed with a longitudinal
slot forming an inlet above the drum, and
with an inclined recess or sump below the
drum, an inclined plate or tray projected
through the slot for conducting the gold-con-
taining material into the casing and deliver-
ing it 1n a direction opposite to that of rota-
tion of the drum, a screw journaled in the
ends of the casing and arranged parallel with
the axis of the drum, means for imparting
rotary motion to said screw in either direc-
tion, a nut mounted on said screw, a scraper
carried by said nut adapted to be brought
into contact with the amalgamated surface,
an arm or projection on said nut, a bar ar-
ranged parallel with the screw formed with a
slot into which said arm projects, and means
for operating said bar to throw the scraper
Into or out of contact with said amalgamated
surface, substantially as described.

9. In an amalgamating-machine the com-
bination of a drum fixed to a driving-shaft, a
casing surrounding said drum the ends of

818,780

which casing providé bearings for the driv=
ing-shaft of the drum said casing being con-
structed with a slot parallel with the axis of
the drum and with a longitudinal slot for per-
mitting inspection of the amalgamated sur-
face and with two inclined sumps or recesses
in the bottom, an inclined plate or tray for
conducting the gold-bearing material through
the inlet and delivering it onto the drum in a
direction opposite to that of rotation of the
latter, a brush arranged parallel with the
amalgamated surface for cleaning said sur-
face, means for driving said brush from the
main driving-shaft, a screw journaled in the
ends of the casing and arranged parallel with
the axis of the drum, a nut on said screw
formed with two arms orprojections, ascraper
fitted to one of said armsor projections adapt-
ed to be brought into contact with the amal-
gamated surface of the drum, a bar pivoted
in the ends of the casing and arranged paral-
lel with the screw and formed with a longi-
tudinal groove into which the other arm of
the nut projects, means attached to said bar
outside the casing for throwing the scraper
into or out of contact with the amalgamated
surface and retaining it in those positions, a
pipe communicating with the casing at the
bottom for carrying away the waste, and a
water - spray pipe for washing the concen-
trates off the amalgamated surface into the
concentrate-sump, substantially as described.

10. An amalgamating-machine comprising
in combination, a drum the periphery of
which is made the amalgamated surface, a
shaft to which said drum is fixed, a pulley on
said driving-shaft for imparting rotary mo-
tion to the drum, a casing constructed in two
parts longitudinally and formed with longi-
tudinal ribs or flanges through which they
are connected, said casing being formed with
a longitudinal slot forming an inlet and with
a longitudinal slot closed by . means of glass
for permitting inspection of the amalga-
mated surface and with two inclined recesses
or sumps at the bottom, the ends of said cas-
ing forming bearings for the driving-shaft of
the drum, standards for carrying said casing,
an inclined plate for conducting the gold-
bearing material through the inlet in the cas-
ing and delivering it onto the drum in a di-
rection opposite to that of rotation of the lat-
ter, a brush journaled in the ends of the cas-
ing in contact with the amalgamated surface

for cleaning the latter, a pulley fixed on the

spindle of the brush outside the casing, a pul-
ley on the main shaft and a belt for transmit-
ting motion through said pulleys from the
main shaft to the brush, a screw journaled in
the ends of the casing parallel with the axis
of the drum, fast and loose pulleys on each
end of said screw outside the casing, a nut
mounted on the screw formed with two arms
or projections, a scraper fixed to one of said
arms adapted to be brought into contact
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with the amalgamated surface of the drum, a
bar pivoted in the ends of the casing formed
with a longitudinal groove or recess into
which the other arm of the nut projects, a le-
ver and weight on the end of said bar outside
the casing for rotating said bar in either di-
rection tomove the seraperinto or out of con-
tact with the amalgamated surface of the
drum, fast and loose pulleys on the main
driving-shaft at either end of the casing in
line with the fast and loose pulleys on the
end of the screw, a straight belt and a crossed
belt on said pulleys adapted to rotate said
screw in either direction from the main driv-

S

ing-shaft or to allow said screw to remain sta-
tionary, a water-spray pipe located below the
drum for washing the concentrates into the
concentrate - sump, and a pipe for carrying
away the waste from the casing, substantially
as described.

In witness whereof we have hereunto set
our hands in the presence of two subscribing
witnesses.

DAVID DRAPER.
GEORGE ALEXANDER HAY.

Witnesses: :

Cras. OVENDALE,
R. OVENDALE.
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