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do all whom it may concern:

Be it known that we, SAMUEL ALFORD and
JOHN JAMES ROBERT SMYTHE E, subjects of the
King of England, residing at Johannesburg,

useful Improvemenb in Amalgamating - Ma-
chines, (for which we have applied for Let-
ters Patent in the Transvaal, No. 625, filed
November 27, 1902,) of whlch the fellewmg
BEK:! speelﬁeatlon

This invention relates to amalgamating-
machines employed in the treatment ef.au_-

10

" riferous or other metalliferous ores for the

eepamuon orextraction of the precious metal.
The eb,]ect with which the invention is de-

~ efficiency or one in which a higher or more
‘complete extraction of the precious metal
~ from the pulp or sand will be obtained, and
20 that with the loss of a m1111mum quantlty of.
“mercury.
| ‘With the 1mpr0ved machine we can deal
~ effectively, rapidly, and cheaply with large
quantities of pulp, thereby rendering it pos-
sible to treat low-grade ores plOﬁf&bl} In
our machine the pulp is not passed through
the mercury, as in many of the existing ma-
chines, (which action has the effect of break-
ing up the mercury and results in it being
carried away in the pulp and lost;) but by
centrifugal action the pulp is blought into
contact W’Ith the surface only, and inits pas-
sage through the machine it passes over oris
. expesed t0 2 much larger surface of mercury
35
- ¢hines now in use. |
- Theinvention consists, essentially, of a ma-~

.30

chine comprising a reba,tmg vessel provided |

- internally with pockets or traps adapted to
40 retain within the vessel a quantity or body
. of mercury, into which rotating vessel the
~ pulp isintroduced and caused- to pass or flow
over the surface of the mercury and out of
the vessel by the eenbufuﬂ'al action set up
therein, |

In order that the invention may be fully
| undelstood we append a sheet of drawings,
- in which we illustrate an amalgamating-ma-
chine embodying our invention and which

45

co we have mdrk:ed with letters of reference | of the bearing ¢' is fixed a plate or disk ¢’

- Trdusvael have lnvented a coertain new and |

signed 1s to produce a machine of increased |

in comparison with. bhe amelo'a,mat,mgma-;_-

1

)

ploy a circular rotating pan or vessel A for.
the mercury.
the drawings this pan consists of {wo trun-

is formed with a socket or boss 22, provided

driving-shaft B. The extremity of the shaft

to correspond to the socket.

fixing the vessel or pan A on the extremity

correspeudmw to the- followmﬂ' descrlptlon
thereof.
- Figure 1 shows a sectional elevation of the
machine, and Fig. 2 a plan of same.

In the consbruemon of the machine we em- §5

In the construection shown in

cated or frusto cones, the base of the lower.
frustum o forming the bottom of the vessel 6o
and the base of the upper frustum a’ the open
top of the vessel. In other words, the vessel
may be described as a circular one having its
sides inclined inward and upward from the
bottom to the center and then 011twe1d and 65 .
upward to the top. -

The base of the vessel A on the under side

with a central taper hole adapted to receive
the upperextremity of the vertically-disposed 4o

B projecting into the socket a* is made taper
Through the
socket a® is formed a keyway and through
that portion of the shaft B fitted bherem 18 75
provided a coincident key way or hole. «°is
a key passing through the coincident key-
ways in the socket and shaft for det.aehd,bly
of the shaft B. 8o

The vertically- arra,nged drwmﬂ'-sha,fb B 1s
supported in a. pedestal C, which forms a
bearing ¢ for it at the top or in proximity to
the base of the pan A and also a footstep-
bearing ¢’ for the lower extremity thereof. 8j
In the top bearing c is screwed a bush c¢?,

formed with an internal taper, and that por-
tion of the shaft contained within the same

is eorrespondingly tapered, so that by screw- |
ing up the bush the shaft may be centered go

a,nd adjusted or any looseness or play in the

‘bearing due to wear may be taken up.

¢® is a liner or bush for the lower portion of

the top bearing ¢, and a lubricator may be
provided for introducinga lubricant into said 95

bearing.
Onthelower extr emlty of bhe shaft B a,bove
the foot step-bearing ¢/, is screwed or ‘other-

wise fixed a disk or collar ¢’, and on the top
100
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The adjacent surfaces of the two plates or | spout or 4::»171131'&313f2 fitted in the bottom f' at

disks ¢® ¢® are recessed or grooved to form a

race for the antifriction-balls ¢’, which are

interpscsed between them.

On the driving-shaft B, above the disk or
collar 5, is keyed or otherwise securely at-
tached a bevel-wheel ¢8.

In proximity to the pedestal C bearings ¢’

cl® are provided, in which is jonrnaled a hori-

zontal shaft D. The supports for the bear-

ings of the shaft D are preferably castin one

piece with the pedestal C and its base-plate,
as shown intheaccompanying drawings.
the shaft D, between the bearings ¢’ ¢%, is

fixed a Speed cone D’ for driving the same.

This allows the speed at which the vessel A
is rotated to be readily varied as may be re-
quired when the machine is put into opera-
tion. The shaft D projects beyond the bear-
ings ¢? and has fixed on the extremity there-
of a bevel-wheel ¢!, which gears with the

" bevel-wheel ¢8, fixed on the vertical shaft B.
- By this means a rotary motion is transmitted

25

30

from the horizontal shaft D to the vertical
shaft B and through the latter to the amalga-
mating-pan A.

Any suitable altematwe arrangement of
gearing may be employed for imparting the
remnslte rotary motion to the pan A which

will allow of the speed at which the pan 1s
rotated to be varied according to the charac-

~ter of the pulp to be treated or the quantity

35

113 is desired to pass through the machine.

In the interior of the pan A and on the bot-
tom thereof are fixed two concentric conical
ringse ¢'. The rings are fixed to the bottom

<~ of the pan by means of the bolts ¢* passed

4C

through flanges formed round the rings at
the. base.

pared with the depth of the pan A, and the

_inner ring e is Sha,llower than the outer ring

45

 within the pan when it is rotated at a high |
‘speed.

O
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The two rings e e', as also the lower frus-

't—um'a,,- form annular pockets or recesses
round the base of the pan A on the inside,

which operate as traps toretain the mercury

Round the top or upper edge of the amal-
camating-pan A is formed a flat annular lip
E, and encireling the pan are two concen-
tnea,lly——arla,nﬂ'ed cylinders F F’. The inner
cylinder K is slightly less in diameter than

the top of the pan A, so that it projects be- |

neath the lip E, and the outer cylinder F',
which is larger in diameter than the top of
the pan, projects above the level of the lip

K and is turned inward at the top, as seen

6o

at f, so as to deflect the pulp as it flows over
the lip E intotheannularchamber E', formed
between the eylinders F F', and prevent it
from splashing over the upper .
outer eylinder F'.

- The concentric eylinders F F' are shaped
so as to cause the pulp when it enters the
annular chamber E' to flow to a convenient
point for discharge. This is effected by in-
clining the bottom ' of the chamber B’ to a

o

‘the pan.

The rings ¢ ¢’ are shallow as com-

edge of the

the lowest point. The spout f? may discharge
intoa launder or trough, along which the pulp
will flow to any desired pomt |

In the bottom f' of the chamber E'is fitted
a union f? for a water-supply connection to
wash the pulp out of the echamber, if neces-
sary. The union is fitted in the bottomf
at the highest point.

The cylinders F F' are carried by the four

adjustable legs or supports 4

The pulp or sand to be treated Is led or in-
troduced into the machine along an inclined
overhead launder G, which terminates above
In the end of the launder G , im-
mediately over the center of the pan A is
fixed a cylindrical feed pipeorchute H, down
which the pulp falls onto the center of the
pan. The pipe H is fixed in the bottom of
the launder by means of the flange /i formed
on or attached to the top of the pipe. In or-
der to effect an equal distribution of thepulp
in the interior of the pan A, the center of
the pipe H is in alinement with the center of
the shaft B or the axis of the pan A.

In the interior of the pan A and above the
concentric conical rings e ¢’ is-a horizontally-
disposed ad]ustable deﬂectlng plate or disk
J. This disk is hung orsuspended from the
feed-pipe H by means of the four rods j. The
rods at theirlower ends are attached to lugs

4, formed on the top of the disk J, and at

their apper ends chLSS through a ﬂanﬂ'e? :
formed on a collar 7% and have nuts 7tserewed
on their extremltle% above sald ﬂange The
collar 4 is adjustably fixed on the pipe H by
means ofa, set-screw or the like passed through

| a hole j° in the collar.

The deflecting-disk J acts to prevent the
pulp when it f&lls into the pan A from splash-

ing upward and compelsitasit passesthrough

the pan to spread or pass over the surface of

the mercury in the several pockets or traps.
The disk J can be arranged so that it assumes

a positien just below the center of the pan or
the smallest diameter thereof, as shown in
the drawings, or it may be raised or lowered
from that position, as may be found necessary

or desirable in the working of the machine to
effect the spreading or distribution of the
pulp inthe pan, while notimpedinw its egress

therefrom.
In the bottom of the pan A holes % %' are
provided and fitted with plugs. These holes

serve to draw off the mercury from the pan,
the hole /& for the pocket formed by the outer
concentric ring ¢ and. the hole &' for the

pocket formed by the frustum g or the Jower

portion of the paun A.

For the purpose of passing an electnc cur-
rent through the pan and its contents a cop-
per or other suitable metal ring or band L is
shrunk or otherwise fixed round the bottom

edge of the pan A. A bracket/ is adjustably

bolted to.one of the legs f* of the c¢ylinders
F F!. The bracket/, which is shaped to pro-

|.ject within a short distance of tke metal band

70
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L, carries a brush 7, connected with the elec-  a revoluble pan and a piumhtv of (30'1(36]3131'10 |

brlcal wire M, thus ["01 ming an electrical con-
nection with the rotating matal pan A. The

- other electrical wire, N is attached to the

metal feed-pipe H at the- point n or in other
convenient position, thereby constituting the.

pipe the anode for the passage of the eleutub

10

current through the mercury conbamed with-

in the pan A.

The particular shape of the amalgamating-

“pan and the precise arrangement, construc-

of the objects we have in view—-viz.,
‘tention of the mercury within the pan while
_allowmg it to be rotated rapidly, and to pre-

“tion, or number of the pockets or traps above
o deserlbed and shown inthe drawings, are not

absolutely essential for the accom plishment
the re-

- sent a large area or surface of the mercury

20

‘to the pulp as it flows through the pan by the

centrifugal action set up wwhm thesame when

it 18 rotat-ed. ‘We find that the peculiar shape

of the vessel and the construection and ar-

- rangement of the rings shown and described
- give good results in practice; but we illus-

trate them by way of example only.
In working the machine a suitable quantity

~ of mercury is first placed in the pan A, and
- motion is then imparted to shaft B, which

20

“may be caught at the spout 7=
“sand is now led along the launder G and falls

'35

in turn rotates the pan. Should too much
mercury have been placed in the pan for the

speed at which it is intended to run, it will

be thrown out of the vessel over the hp K and
The pulp or

frowm thence down the pipe H onto the bottom

of the pan, and the electrical ecurrent is then

switched on. The deflecting-disk J operates

-to prevent the pulp Sp]&Shlnﬂ" upward out of

“the pan, secures an even and equal distribu-

40

tion of the incoming pulp, and compels it to

flow or pass over t_he_smfac_e of the mercury

contained within the recesses formed by the

45

concentric conical rings e ¢’ and lower frus-

tum a. The mercury fills or partially fills

‘the recesses formed in the interior of the
rings ¢ ¢’ and the recess formed by the in-

wardly-inclined sides of the lower portion o

- of the pan, so that as the pulp passes over

'.50

" the surface of the mercury and is thrown to
the periphery of the pan by the centrifugal
‘action the metallic particlesareamalgamated,

and the remainder of the pulp passes up the

-.surface or wall presented by the mercury,
- over the edge formed at the center of the pan

55

above the disk J, and up the -Outw_ardly-in-

- clined sides of the upper part o' of the pan
‘and over the lip E into the chamber E’ be-

~tween the cylinders K F', Wbenee it passeq
~ out through the spout 1~

6o

What we claim asouar 1nvent10n and desire

to protect by Letters Patent, is—
1. An amalgamabmﬂ'—maehme eompnsmg
~ a revoluble pan, and aring of less heightand
~diameter than the rim of the pan, seeured to
and inclining upwardly and inwardly from
the botlom of the pan, as set forth.
2. An amalgamating-machine, comprising |

rings of less height and diameter than the
rim of the pan, secured to and inclining up-

‘wardly and inwardly from the bot.tom of the

pan, as set forth.

3. An amalgamating-machine, comprising

‘a revoluble pan, and a plurality of concentric
‘rings of less diameter than the rim of the pan,
- | secured to the bottom of the pan, the outer

75

ring being of less height than the rim of the

pan and the inner ring being of less hewht
than the outer ring, as set fmth
4. An amalgamating- machine, compnsmg

‘a revoluble pan having a rin which inclines

S0

first inward and u derd from the bottom and

‘thence outward and upward to the top, and
one or more ringsof less height and diameter
than that of tha rim, secared to and ine¢lining

upwardly and inwa,ldl'y from the bottom of
the pan, as set forth.
5. An ama,lﬂ'amatmfr-mdehme comptlsmg‘

‘a revoluble pan, and aring of less height and

diameter than the rim of the pan, secured to

and inelining upwardly and inwardly from
| the bottom of the pan, means for delivering
'pu]p to the pan, and a deflecting g-plate Wlth- .

in the pan and extending over the ring on
the bottom of the pan, as set forth.

6. An amalgamating-machine, comprising
a revoluble pan having a substantially flat
bottom, and a plurality of concentric rings of
less hewht and diameter than the rim of the

pan, secured to the bottom of the pan, means

for delivering pulp to the pan, and a deflect-

ing-plate within the pan and extending over
‘the rings on the bottom of the pan as set

forth. |

7. An amal*ramatmmmachme, COI]JpI‘lSlI]ﬂ'
a revoluble pan, and a plurality of concentric
rings of less diameter than the rim of the pan,
secured to the boftom of the pan, the outer

ring being of less height than the rim of the

pan and the inner ring being of less height
than the outer ring, means for delivering

g
95
fGO |
105

110 -

pulp to the pan, and a deﬂectmﬂ'-plate mth-—. :

8. An amalgamating-machine, comprising

one or more rings of Iess hewht and diameter

than that of the rim, secured to and ineclin-
ing upwardly and inwamdly from the bottom
of the pan, means for delivering pulp to the

in the pan and extending over the rings on
the bottom of the pan, as set forth. -

I15

a revoluble pan having a rim which inclines -
first inward and upwmd from the bottom and
‘thence outward and upward to the top, and

120

pan, and a deflecting-plate within the. pan

‘and extending over the rings on the bottom
of the pan, as set forth. |

9. An amalgamating-machine, comprising
a reveluble pan, and aring of less height and

.......
uuuuuuuuuuuuuuuu

diameter than the rim of the pan, secured to

and ineclining upwardly and inwardly from
the bottom of the pan, means for delivering

rent of electricity through the pulp to the pan,
as set forth,
10, In an alnalﬂ*amat1n0'—mach1ne, in com-

¥3:

‘pulp to the pan, and means for passing a cur-
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biﬁation,*the pan A comprising the lower and | ¢’ of less height than the rim of the p::m, the 25

upper frustams a o', the two concentrierings
e ¢ of less height than the rim of the pan and
secured to and inclining upwardly and in-
wardly from the bottom of the pan, the lip K
formed round the top of the pan, and the cyl-
inders F F' forming between them the cham-
bers E' for receiving the pulp asit leaves the
pan, as set forth.

11. In an amalgamating-machine, the com-
bination of .the pan A, the concentric up-
wardly and inwardly inclined rings of less

height than the rim of the pan, the feed-pipe

H arranged to discharge over the center of
the pan, the disk J for spreading or distribut-
ing the pulp as it enters the pan, and means
for adjusting the height of the disk J in re-
lation to the bottom of the pan, said means

~comprising the adjustable collar 7° on the

feed-pipe and the rods j attached at one ex-
tremity to the disk and at the other extremity

‘to the collar, as set forth. .
12. In combination, the pan A, the concen-

tric npwardly and inwardly inclined rings ¢

i

lip K round the top of the pan, the two con-
centric cylinders forming the chamber E' to
receive the pulp as it leaves the pan, the ad-
justable disk J, the launder G and pipe H
discharging over the center of the pan bhe-

neath the disk, the metal band L. round the

base of the pan A, the stationary bracket [,
the brush /' connected with the electric wire
M and bearing against the band L for mak-
Ing an electrical connection with the rotat-
ing pin, and the electric wire N connected
with the pipe H for passing a current of elec-
bricity through the pan and its contents, as
set forth. |
In witness whereof we have hereunto set
our hands, at Johannesburg, Transvaal, this
13th dayof December, 1902, in the presence of
two subsecribing witnesses,
SAMUEL ALFORD. |
JOHN JAMES ROBERT SMYTHE.
Witnesses: | "
CHAS. OVENDALE,
J. F. SCRIMGEOUR.
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