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(Nn model ) '

To all whmn it maz J concern: . -
Beitknown that I, JouN REITTER BRUV\T\I

of Harrison Hot Sprmﬂs in the Province of

British Columbia, C&nada, have invented a

certain new and Improved Gold-Amalﬂamat-'
ing Machine, of which the following1i IS & c~,pef;,1- |

B ﬁe&tmn

The object of my invention is to devise

- suitable @ppamtus for economlcally and rap-
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1dly separating and saving

grinding devme

- paratus beltlﬂ‘ 1emoved

mator.

fine, coarse, or
rusty gold in hydraulie, pla,cel orriver- dredﬂ'e
, and paltmulmly
where black sand pledommates to such an
extent that the ordinary methods are too slow
or will not economically separate the gold,

which is often of a flaky or very light dE‘SCI m-
tion; and it consists, essentially, of an mna]¢w~
mator constructed so that both sides of nefuly
all the plates used therein are available for
amalgamation, of a crushing and feeding de-
vice, of 5epa1at1ng sluice- boxes and of such
details of the construction of the apparatus
as are hereinafter more specifically deseubed

and then definitely claimed.

Figurelis anelevation, partly in section, of
my a,ppa,mtus, showing more particularly the

sluice-box and grinding and feeding appara-

tus. Iig. 2 18 a perspective outside view of
the amalﬂ'am&tmmcvhnder and feeding and
Flﬂ' 518 a perspeetwe view
Of the amalﬂ*a,matm, showing the interior
construction, the grinding :zmd feeding ap-
Kig. 4 is a lonﬂltu—
dinal section of the amalmmatm Ew*. 5.18
an enlarged cross-section of the same. Fig.
6 is a detml of the connecting-clip used be-
tween the plates of the two h@lves of the in-
ner amalgamating-cylinder. Fig. 7is a detail
of one of the vibrating plates of the amalga-
Iig. 81is a cross-section of the gr md-
1112* and feedmw device. If'ig.9is a sectional

- view of a portlon of the sluice-box.

45

In the drawings like letters of reference in-
dicate corresponding parts in the different
figures.

In Fig. 1, A is the end of a sluice-box of
ordmary construction conveying the tailings
from a hydraulic or other mine.

I3 is a screen formed of a series of iron  bars
C, connected to U-shaped pieces D, resting
within ‘the sluice-box. The space between

| ".'th'e bELlS nmy be V:&Lrléd by
of reducers [ between them, which' may be

made of - various sizes a,nd ale retained in a

central position in the openings by means of

the wings m. (See Fig. 9.) -
Below the screen I3 the bottom of the qlmce-

_b ox1s removed and acurved trough K, of sheef
metal, is connected to the sides of the sluice-

box. This trough receives the fine tailings
containing the 001(1 which pass through the
screen B, coarser tailings passing on'overthe
end of the sluice-box. = As most of the water
passes through the screen with the finer tail-
ings, the end of the sluice-box may be given
an extl a downward deflection to facilitate the
discharge of the coarse tailings to the dump.

the introduection.
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Near the end of the twuﬂh I are a series

of perforations F, located over the hopper G

of the amalgam ator. This hopper directs the
tallings between the crushing-rollers H,which

are fm med with mtermeshmﬁ* emruﬂ'atwns
as shown.

The corrugated f&ces of these -

rollers are piefembly formed in removable

sections; but this is an ordinary method of

forming crushing-rollers. (See Fig.8.) From
the Ll"llbhll]ﬂ—]‘()“el"‘% the crushed taﬂm oS pass
between the attrition- roller T and its bed J s
still further reducing them and removing rust
from the gold and dlstm bing the cleavmﬂ*
affinity of The gold to the black sand in the
tailings, m&kmﬂ‘ the gold more impressionable
to the action of - the mnﬂlwamatm g-plates and
mercury in the c}hndels to which it now
passes. The attrition-roller is preferably
spirally grooved and its bed longmudmaHy
grooved, as indicated in Figs. 1 and 8, to fa-
elllta,te the grinding process.

K is the feed -opening in the side of the
outer cylinder L. of the amalgamator. This
opening extends for about thlee -quarters of
the length of the amalgamator and is located
in dn‘fel ent positions according to the nature
of the material to be operated upon. To this
opening the reduced tailings are carried by
the passage-way M, which has a mercury-
pocket N formed therein Just below the feed-
opening K.
copper,

formed in two parts connected to-

gether by a suitable hinge O at one side and

ﬂanwed at P, so that the two halves may be
seeured by smtable clamps or boits. (See

The eylinder L is preferably of
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Figs. 2, 3, and 5.) The cylinder is also di-
mded 111t0 two parts by the partition Q, so as
to form an amalgamating-chamber R and an
agitating-chamber S, which are provided with
mercury - pockets and preferably provided
with taps, as shown, by means of which the
mercury may be withdrawn. (See also Ifig. 4.)

Extending from end to end of the outer eyl-
inder I, and having its bearings thercon is a
shaft V, havingdriving-pulleys W W, rigidly
secured to its ends.
outer cylinder, are four disks X. The disk

farthest from the agitating-chamber is solid,

while the others are formed with central Open-
ings, gradually incereasing in diameter toward
13116 ‘m1tfu111ﬁ'-el1mnbur “The disk X, next to
the par lemu Q, has a circular flan oe a, formed
around 1ts central opening and extending
through an opening in the p.;u*htlon Q into the
fw*ltatlnﬂ* chamber S.

b is a spring-metal pachm e-1ring secured to
the partition Q around its central opemnn' and
pressing a-gm_nst the adjacent disk X, so as to
prevent the passage of any tailings between
the two. As the partition Q is preferably
formed in two parts like the ceylinder I., the
packing-ring is similarly formed, though if
the pmtition be made in one piece the pac]{-
ing-ring will also be so formed. Each disk X
1s shouldered at ¢, so that semicireular disks d
may rest thereon, the outer disks being shoul-
dered on the inside only, while the central
disks have shoulders formed on each side
thereof. (See Figs. 3, 4, and 5.)

Attached in any suitable way to the disks
X areaseries of concentric corrugated curved

- plates ¢, which extend from the shoulder ¢
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at the 1‘ight-—h::u_1d stde 1 Kig. 5 to within a
short distance of the shoulder ¢ at the left-
hand side of the figure. A similar series of
curved plates f are connected to the semicir-
cular disks d, so as to complete the circles
commenced by the corrugated plates con-
nected to the disk X.

At the left-hand side of the eylinder, TFig.

, three plates g are connected to the edﬂes
of the corrugated plates ¢ and extend up to
the shoulder ¢, where the outer plate extends

outwardly to the inside of the outer cylinder

L, while the other two connect their respee-
Ln"e plates e with the next outer corrugated
plates f on the semicircular disks d 1t
should be mentioned that the disks X are
formed with extensions /i, to which the outer
plates ¢ are connected. The connections be-
tween the plates ¢ and the corrugated plates
e and f on the left-hand side of the e eylinder
are formed by means of spring-clips ¢, (see
IFigs. 5 and 6,) and the corrugated 1}1&16% &
and I are simil: irly (3011110%@(1 at the right-
hand side of the 0}1111(1(31‘ |

A hinge connection similar to that of the
outer eylinder i1s formed between the outer
corrugated plates ¢ and fat 9, and a similar
flange connection & between the outer corru-
,_,.;Lted plates f and the central plate g. The

On this shaft, within the

hinges may be located at either side of each
cyhnder but they are preferably arranged
so that the eylinders will open, as in Ifig. 3.

From the construction just desecribed it
will be seen that the disks and corrugated
plates form an inner eylinder n, divided into
three sections, each of which may be opened
up to permit of the amalgamation of the cop-
per plates or the cleaninw of the same.

To further increase the amalgamating-sur-
face of the inner cylinder, a number of Cor-
rugated vibrating plates o are arranged be-
tween the curved corrugated plates e " and 1.
These plates are 'eonneeted by means of
springs p to the disks X.  (SeeFigs. 5and 7.)

Between these vibrating plates are arranged

revolving current-diverters ¢, consisting of
a series of curved vanes attached to the steel
spindles journaled in the disks X and d. As
will be seen, the curves of these vanes
reversed on alternate diverters, so.that they
will throw the current of water and tailings
passing through the machine alternately from
one side of one vibrating plate to the other
side of the following plate.

As the eylinder n is continuously revolved

by means of the pulleys on the ends of its

shaft I the tailings and water coming through
the feed-opening X enterthe spiral coil formed
by the peculiar construction of the cylinder
and are gradually worked through to the cen-
tral space . Surrounding the shaft V and
revolving therewith is a spiral conveyer s,
which gradually conveys the tailings into the
agitating-chamber S through the cireular
flange «. Attached to the shaft V in this
chamber are a series of beaters {, which agi-
tate the tailings and bring them in contact
with the corrugated plates forming the sides
of the chamber. Irom thischamber the tail-
ings pass out to the discharge 1, which is pro-
vuled with a discharge-g ate v at its bottom
for heavy tailings. The upper part w ol the
discharge u ﬁts over the lower portion and

| may be set at any height by means of a pin

or bolt 2. DBy regulating this upper part of
the discharge the effect of gravity on the tail-

are
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ing sdmchm ged may be 1en'nlmed the heavier

tmlmﬂs remaining at the bnttom of the dis-
ehm*we w, Trom which they are periodically
and automatically discharged through the
discharge-gate v. An inner gate ¥ is rigidly
connected to the gate v and 1s held in posi-
tion by strengthening-braces. This gate v
serves to close the discharge while the outer

- gate v 1s open, and thus prevent the escape

of tailings which should pass up through the
upper part w of the discharge, the curve of
the bottom of the discharge being such that
the inner gate will permit the passage of the
heavier 3,11111 os when the outer gate is closed,
but will entwely close the omlet when Lhe
outer gate is open. The discharge-gate v i

opened at regular intervals by means of &
cord a', which is wound upon a spirally-

grooved pulley &', loose on the shaft V.
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c'isa pinion'fast onthe pulleyb’. This pin-

-Ion 18 rotated at regular intervals by means:

of the segmental gear d', which is d11ven 28

-mchca,ted by a tmm of gearing ¢’ from the

shaft V. The gate v is Lhus held open for a

length of time dependmn upon the extent of
the segmental gear d’ and the speed of the
shaft V The dls(,harﬂ'e gate 18 closed by the
action of the curved spring /', when the pul-
ley b'is left free torevolve. Said spring has
one of its ends bearing against the frame of
the discharge w and its other end acting
against the wate v, a3 shown in Figs. 1 and 4:

A spiral spring or a weight nllﬂ‘hb of course

be substituted.

As will be seen on refelenee to Fig. 2, the
grinding and attrition rollers are driven bV a

5111ta,ble train of gearing from a gear-wheel

fast to the dru»*uw—-pulley Y.

In describing the construection of my ma-

chine I have lawely set out its method of op-
eration, but some further details will be nec-
essary. When the tailings or pulp isfine, as

from astamp-mill where it hab to pass throuﬂ'h |

fine meshes, and when the gold is free flO]ll
rust, d&e. the hopper can be placed directly

on top of the amalgamating-cylinder and the

orinding mech&msm may be dispensed with,
but obhermse it will be found necessary. The
feed-opening in the amalgamating-c ylmder

may also be varied from that shown in the
drawings, depending altogether on the class
of wmk for which the machine is intended.

When the machine is to be used with gritty
tailings, rusty gold, or gold mixed with black
sand, neeesmtatm@ the use of the grinders
and attrltlon I'OHGI'S it is advisable 1:0 place
the feed-opening in the position shown.

It should be mentioned that all parts of the
amalgamator with which the tailings con-
tamm..f.:;' gold come into contact are pr efel ably
formed of copper. DBefore the machine is
started in operation the cylinders are opened
up and the inside of the outer eylinder and
the agitating - chamber thoroughly amalga-
mated Both sides of all the plates of the
inner cylinder are also thcroughly amalga-
mated and the mercury- pockets filled with
mercury. The amalgamator is then closed
and the halves of the cylinder clamped to-
gether.

‘Whenitis deemed necessary to ““clean up”
the machine and to collect the amalgam, the

cylinders are again opened up and the inner

corrugated plates and the vibrating corru-

.:Lted plates of the inner eylinder removed
and scraped, the outer corrugated plates be-
ing seraped while in p051t101:1 The inside of
the outer cylinder and of the agitating-cham-
ber are also thoroughly scmped The mer-
cury from the mercury-pockets is also drawn
off and together with the scrapings of the
cylinders sub]eeted to the usnal process for
the extraction of the gold. It will of course
be understood that the details of construec-
tion of the machine may be widely varied

without departing from the Spl] it of my in-

- vention, but I have set forth that construc-
tion which I deem preferable.

What I claim as my invention is—

1. In a machine of the class spemﬁed
plate-amalgamator comprising an outer eyl-
inder with a feed-opening thelem a central
shaft, an inner c¢ylinder carried by said cen-
tral shaft and consisting of a longitudinal
spiral coil, the said spiral coil commencing at
the inside of sald outer cylinder and termi-
nating in an inner longitudinal coil or ¢ylin-
der, and a series of eurved plates supported
in the spaces between the coils of the spiral,
the sald inner coil or cylinder being tapered
longitudinally whereby the tmlmﬂ's are dis-
charged by gravity at the larger end of the
taper ed cotil, substantml]y as and for the pur-
pose specifi ed.

2. In a machine of the class specified, an
amalgamator comprising an outer cylinder
with a feed-opening therein, in combination
with an inner ¢ylinder carried by a shaft com-
prising a longitudinal spiral of corrugated
metal, the outer coil of which ends close to
the inside of the outer e¢ylinder while the in-
ner coil is tapered to discharge the tailings at
one end; and a series of cmved corlun‘ated
plates snppm ted by coil-springs in the space

between the coils of the spiral, substantially
as and for the purpose specified.

3. In a machine of the class qpeelﬁed an

amalgamator comprising an outer cylinder

with a feed-opening therein, in combination
with an inner cylinder carried by a shaft and
comprising a longitudinal spiral of corrugated
metal, the outer coil of which ends close to
the inside of the outer e¢ylinder while the in-

‘ner coil 1s tapered to discharge the tailings

at one end; a cylinder with corrugated sides
forming an agitating-chamber into which the
tallings are dlschal ged from the-aforesaid
coil; a revoluble beatel located in the said
cha,mbel and a discharge-spout connected to
the chamber at or near 1ts bottom and open-
ing at or above its top, substantially as and
for the purpose specified.

4. In a machine of the class specified, an
outer amalgamating-cylinder having an in-
ner cylinder therein, formed of a lonﬂ*l_tudl—
nal spiral coil, disks con’nected to and sup-
porting said spiral coil, all of said parts be-

ing formed in two detachable parts,and means

for connecting said parts together, whereby
one half of said parts may be swung away
from the other haif and again placed together
with the divided spirals properly joined, sub-
stantially as described. '

- 5. In a machine of the class specified, an

inneramalgamating-cylinder comprising two

disks X connected to the shaft V; a series of

curved plates e connected to the disks X to
form one half of a longitudinal spiral; two
semicircular disks d ﬁttmﬂ* against the inner
sides of the upper halves of the disks X; a se-
ries of curved plates f connected to the semi-

circular disks d to complete the said spiral
| coil; and. a spiral conveyer within the inner
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coil of the spiral and revolving therewith to
discharge the tailings through an opening
formed in one of the disks X, and semicircu-
lar disks d, substantially as and for the pur-
pose specified. |

6. In a machine of the class specified, an
inner amalgamating-cylinder comprising two
disks X connected to the shaft V; a series of
curved plates e connected to the disks X to
form one half of a longitudinal spiral; two
semicircular disks d fitting against the inner
sides of the upper halves of the disks X; a se-
ries of curved plates connected to the semi-
circular disks d to complete the said spiral,
the inner coil of the spiral being tapered to
discharge the tailings through an opening
formed in one of the disks X, and semicircu-
lar disks d, substantially as and for the pur-
pose specified.

7. In a machine of the class specified, an
inner amalgamating-cylinder comprising two
disks X connected to the shaft V; a series of
curved plates e connected to the disks X to
form one half of a longitudinal spiral, two
semicircular disks d fitting against the inner
sides of the upper halves of the disks X; a se-
ries of curved plates connected to the semi-
circular disks d to complete the said spiral,
and a spiral conveyer within the inner eoil of
the spiral and revolving therewith to dis-
charge the tailings through an opening formed
in one of the disks X and semicircular disks
d, the inner coil being tapered to facilitate
the discharge, substantially as and for the
purpose specified.

8. In a machine of the class specified, an
inner amalgamating - eylinder section com-
prising the disks X, X; the extensions 7 the
curved plates ¢, the plates g, the semicircu-
lar disks d; and the curved plates f; the in-
ner coil of the spiral formed by the plates e
and f being tapered to discharge the tailings
through a central opening in one of the disks
A and semicireular disk d, substantially as
and for the purpose specified.

9. In a machine of the class specified, an
inner amalgamating - cylinder section com-
prising the disks X, X; the extensions /i, the
curved plates e, the plates ¢, the semicircu-
lardisks d;the curved plates £, and the spring-
clips 2, substantially as and for the purpose
specified. |

10. In a machine of the class specified, an
inner amalgamating - eylinder section com-
prising the disks X, X; the extensions /i; the
curved plates e; the plates ¢, the semicircu-
lar disks d; the curved plates f; the spring-
clips ¢, hinge 9; and flanged connection k, sub-
stantially as and for the purpose specified.

11. In a machine of the class specified, an
inner amalgamating - eylinder section, com-

Pprising the disks X, X; the extensions /i; the

curved plates e; the plates ¢, the semicircu-
lar disks d; the curved plates f; the spring-
clips 2, hinge 7, flanged connection %; corru-
gated vibrating plates o, and springs p, sub-
stantially as and for the purpose specified.

12. In a machine of the class specified, an
inner amalgamating - ¢ylinder section, com-
prising the disks X, X; the extensions /i, the
curved corrugated plates e; the plates ¢, the
senmicircular disks d; the curved corrugated
plates f; the spring-¢lips z; hinge j; flanged
connection £, corrugated vibrating plates o;
springs p,; and current-diverters ¢, substan-

tially as and for the purpose specified.

15. In a machine of the class specified, the
combination of an outer ¢ylinder L, an inner
cylinder n carried by a shaft I and revoly-
ing in sald cylinder L, an agitating-chamber
>, a partition Q separating the inner eylinder
from the agitating-chamber, end disk X of
cylinder n, and the spring packing-ring b be-
tween sald partition Q and disk X, substan-
tially as and for the purpose specified.

14. In a machine of the classspecified, the
combination of the outer cylinder 1., and the
agitating-chamber S divided longitudinally;
the partition Q; the inner eylinder n; the
hinge O and flanges I?, substantially as and
for the purpose specified.

15. In a machine of the class described, a
lower tailings-discharge, a gate for said dis-
charge and a spring for normally holding
sald gate closed, in combination with means
for automatically opening said gate at pre-
determined intervals, said means being con-
structed and arranged to gradually open said
gate and to allow it fo suddenly close, sub-
stantially as and for the purpose specified.

16. In a machine of the class described, a
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lower tailings-discharge closed by an outer -

hinged gate; and an inner gate connected to
the said outer gate adapted to close the dis-
charge when the outer gate is open, in com-
bination with means for normally holding
the said gate closed and means for automatic-
ally opening 1t at predetermined intervals,
substantially as and forthe purpose specified.

17. In a machine of the class deseribed, a
lower discharge with a curved bottom, in
combination with an outer gate closing the
sald discharge; an inner gate rigidly con-
nected to the outer gate and swinging over
the curved bottom which is so shaped that
the inner gate closes the discharge when the
outer gate is open; a spring adapted to hold
the outer gate closed and means for auto-
matically opening it at predetermined inter-
vals, substantially as and for the purpose
specified.

18. Ina machine of the class described, the
combination of a discharge u, having a dis-
charge-gate v connected therewith, a driving-
shaft, having a pulley 2’ thereon, a cord or
chain connecting said pulley and the dis-
charge-gate v, a pinion on said driving-shaft
and connected with said pulley, a segmental
gear ' arranged to engage with said pinion
¢', and a train of gearing connecting said seg-
mental gear and said driving-shaft, whereby
the rotation of said shaft causes the segmen-
tal gear to intermittently operate the pinion
¢’ and its pulley, winding the cord or chain
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¢’ and opening the discharge-gate v, substan-
tially as described.

19. In a machine of the class described, the
combination of a discharge w, having a dis-
charge-gate v connected therewith, a driving-
shaft as V having a pinion ¢ and pulley v
loosely journaled thereon, a cord or chain

~connecting sald pulley and said discharge-

gate v, a segmental gear d’ arranged to en-
gage with said pinion ¢, a train of gearing
interposed between said segmental gear and
sald driving-shaft for operating the former,
and a spring f' arranged to nmmally keep
the thehawe -gate v closed whereby the ro-
tation.of smd shaft causes the sewmental gear
to intermittently operate the pinion ¢ and
its pulley, thus winding the cord or chain «

and opening the discharge-gate v, substan-

tially as described.

20. In a machine of the class specified, the
combination with discharge u, of an adjust-
able upper part w, a lower discharge-gate v,
normally held closed by a spring f "~ inner
gate y, and means for automatically opening
the outer gate at predetermined intervals,
sald means being arranged to gradually open
sald outer gate and per mit it to rapidly close,
subst-antially asand for the purpose speci: ed.
Harrison Hot SprinO‘s B. C. September 30,

1895.
- JOHN R. BROWN

In presence of—
R. 5. BYRN,

R. D. FINLAYSON
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