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UNITED STATES

WILLIAM STRONACH LOCKHART, OF LONDON, ENGLAND, ASSIGNOR TO TIHE

AUTOMATIC GEM AND
. SAME PLACE.

GOLD SEPARATOR SYNDICATE, LIMITED, OF

HYDRAULIC SEPARATOR FOR TREATING MIXED MINERALS.

_'SPECIIE‘ICATION forming part of Letters Patent No. 607,755, dated July 19, 1898,
| Application filed July 7, 1897, Serial Nq. 643,747, (No model,)

To all whom Tt may concern:

Be it known that I, WILLIAM STRONACH
LLOCKHART, residing at London, England,

“have invented an Improvement in Hydraulic

Separators for Treating Mixed Minerals, of
which the following is a specification.

My invention relates to hydraulic upward-

currentseparators for effecting theseparation
of metals, gems, or other minerals from their

gangue, slimes, sand, or materials with which -

they are mixed; and it consists of construc-

tional improvement in such a device where-

by the passage containing the separating-
stream.of water is constituted the last-con-
fined issuing-exit of such stream and where-
by the velocity of such stream is better con-

trolled by a finely-adjustable adjacent head

or welr adapted so as to be absolutely con-
stant when set in any specific position.

In order that my invention may be the bet-
ter understood, I now proceed to describe the

sameinrelation tothedrawings annexed here-

to and to the letters marked thereon.
Figure 1 represents an outside view of my

upward-current separator and mode of sup-

plying it with the minerals and water. Fig.
2 1s a vertical section through the said sepa-
rator. |

The slime, gravel, ore, or gangue of a uni-
form fineness, containing the gold, metal,
gems, or other mineral that it is desired to
separate therefrom, is fed, preferably by me-
chanical means, into the hopper, and thence
falls by the nozzle a onto the cone-piece F.
The supply of water to the separator is pro-

vided from a supply-tank or stand-pipe B,

maintained at a constant level by a ball-tap
or a constantly-running overflow. This first
constant supply-head of water from the tank
or stand-pipe I3 may be made available for
several separators, the supply to each sepa-
rator being controlled by an intermediate
finely -adjustable valve C, which regulates
the flow into each separator, so as to main-
tain a definite and uniform head of water af
D in the separator conveniently adjoining
the annular issue-nozzle of the separator E,
in which the actual separation of the gold,
metals, gems, or other desired minerals from

| the slime, gangue, or substances with which so

they are mixed takes place. |
The gold, gems, metals, or minerals, with

their associated gangue, gravel, orslime, after

passing down the outside of the cone I, en-

ter the separation-annulus E by the exter- s

nal channel d, where is maintained a con-
stant head of water from the supply-pipes
b b, the inlet ¢, and annular and serpentine
passages ¢ e. 1l'hese passages are made of

larger area than the annulus E and of ser- 6o

pentine form to insure water without eddies,
and the highest parts of such serpentine
channels are ventilated by the pipes e’ into
the interior chamber of the separator, which

18 maintained in constant communication 65

with the atmosphere by ventilation-tubes f,
passing through the cone-piece F. |

According to the flow of water permitted
from the main head in tank or stand-pipe B

through the valve C the specific height or 4o

head of water D in the annulus d is deter-
mined to maintain a required flow through
the separation-annulus E.

Where little water enters with the mineral

to be treated from the hopper A and where 75

a very small fluctuation of the head of water
D is not of consequence, the outer lip of the
annulus d may be continued upward,asshown
in dotted lines d', up to the hopper-nozzle

but where there is much water entering with 8o

the slime organgue and where it is necessary
to maintain the head of water D very exact
the outer lip of the annular weir d or part of
it is made adjustable by an outer screwed

ring G, provided with handles ¢ g, by which 85

the outer lip may be accurately adjusted at
will, or by one or more weights or notches
therein similarly adjustable as to height to
determine an overflow at any desired point

should the head D tend to rise by access of 00

waterthroughany means. The overflow from
the outer weir is collected in any convenient
manner, such as by the annular trough ¢ or
by one or more issue-pipes to waste g%

‘I'he heavier gold, gems, or minerals when g5

they have entered the separation-annulus E
are not supported by the upward-flowing

| stream of water, but fall through such stream
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- their.slime, g gangue, or-othersubstances with
whichtheyare 111“{{3(1 1 fmd it importantthat
“the- Sepm*abmh-annu}us
:eonstrlcted partof thesystem of:-variouspipes; |
rough whieh -the water |

‘nulus shall -

oo suchias slimes and- float-gold.
tial pomﬁs for sueeessful opemtlon are em-

valves, or channels th
= iemers the separator and: tn&b such separ &=
- tion-annulus shatl be the last exit of the wa- |
- er from such system: ¢ of confining-channels |
»-and that the -head of water determmmw the:|
- wvelocity of: the 'water in -snch: separation-an- |
SEEEERE be capable of very fine adjust- |
41 ment as to height and shall be adapted to be |

1 ‘maintained &bsemte}y constantin level when |
determined for the treatment ef substances |
T'hese essen- !

“into the outer part I of the lower casingand: .

‘thence through the colleeting-nozzle h andthe

va,lve-ehamber K to the 10@1«1&‘(1 mgeptcwle IVRE P

‘which'may be of glass orprovided: withsi @‘ht—: E

o8 holes to show ihe accumnhtun Of the bOld
~ gems, or ‘minerals. LR --

R TR The valve- chamber K.j pmvnﬁled w&h a push
SEME R RN and Serew: -down valve k; is furnisl
o thé valve k may be closed when desired and |
- the locked Lecelz}mele L removed for: collec- .
‘tion of the gems, g
- other hand, the li Whter shme,
" terials nrixed Wluh the gold,
-are earried up by the foree Gf the current: of
water:in the: sepa;mtloﬂ-anmﬂus B and: flow, :
27 with the water, 'over the lip of ‘the inner an- |
s mualar owerr mto the internal waste-collecting |

- chamber M. and are carried mv&y 130 \*’*a%te by 1
. %.the exit-nozzle and pipe-N N:: SIS RERE
In order to obtain per fect and a@eumte &mp-
gems, or other minerals: from |

cold, or ‘minerals.

~ bracedintheapparatus I have just described.

40

Having now described my invention, what
I claim, and desire to secure by Lettels Pat- |

ent, 18—

1. In combination in a hydraulic mehy-'

separator, an annular chamber, receiving the

- material to be separated, and in communica-

.50

tion with the water-supply of separation; a
vertically-adjustable ring connected to the

outer edge of said a,nnula,r chamber adapted

to adgust height of local head of still water
in said annular chamber to control speed of
adjacent separation - current, an annular

-chamber beneath the upper receiving-cham-

ber admitting gravity - separated pa,rtlcles

through a contracted annular neck, a con-

55 V

tracted annular overflow -orifice. formmﬂ a,
e_rtleal extension of said contracted neck
and an annular circuitous water-supply pas-

1ed sothat |

On the |-
oangue, or ma- |:
oems, or minerals

-shall:be ‘the most |

_ at its point and 3131*63,(:111}@' by:its: coned sur-
|-face -the material to be sepamted the annu-. .
{.larreceiving-chamber at the base of the cone,
adapted to: dlseharwe outwardly any excess - . -
of water with materml having a lateraleom- . .- -
munication with ‘a: narrow adgaeeﬁt annular;
and vertical water-exit passage: between-its : - .
inner wall and the edge of the gaid cone, T R LR
chamber toreceivethe &eparabed material be-; SEUELERS
‘neath the: said contracted annular- passage .-
between the cone and inner wall of upper
chamber and. an annular eircuitous water- . .° ..
e to ‘sald: lewer ehamber suh-
'Stan"tmlly as: desef bed. L aeiieroEliiiitiiiiini
:3; In combination, the c;me fo:e.' l*eeewmﬂ-: FUTUEIES
YESENREY

supply passage

fmd dlqtmbutmﬂ‘ the materml to.be Sepamted : )
the annular: Eh&mbﬁl‘ beneath having a nar-: -
row exit-channel between its inner wall and riiiiiis
‘the edge of said cone and formmma dead- - o
wV&tel* spaee: between the cone and its outer -. - . -

wall, a: vertieally-adjustable sleeve: forming -
an a,d,}ust&ble edge for said outer wall, a-
ANALTOW. ehannel con-
| municating with the upper: chamber, and & :
circulfous: water-supp}y leading to szud ?ower :
;Chdﬂ’{lb(}f -substantially as descmbed L 0K
_ self contained: hydmmhe “P’&V‘lt}? %p—
arator consisting of, in combination,a hop-- - .-
per: for mixed Wet, m%tez ial: to -be: Sepmwted S
with ccentral discharge,:a cene-ﬁp“eadev with .. s
apexupward supparm ng said hopper or skele- =
ton:supports; anannular receiving-troughat -
base of cone adapted to diseharge cmtwmﬂl:f

mwef chaimber h.‘:wm

Sage: le"hdllﬁl“ 1}0 Lh{% Ez&ld 10‘??31‘ cha,mberg S”L’i;b-;;; y : j_{ i
ii;SLELﬂtE&U}T as described. e N R R TR
2. 1n combination; the eone fev reeemmoi_; TSRS
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rial, to receive and maintain a constant head
of water from other constant supply to in-
terior of apparatus and to transmit into an
adjacent upward current annulus the par-

ticles to be separated, a downward means of

exit to locked receptacles from base of up-
ward current of heavy gravity-separated par-
ticles, and a free unrestricted exit inwardly
toward center of apparatusof the light waste
particles and separating current of water,
substantially as described.

- In testimony whereof I have signed my
name to this specification in the presence of
two subser 1bmfr witnesses. -

WILLIAM STRONACH LOCKIIART:

Withesses:
CHARLES H. CARTER,
RIicHARD A. HOFFMANN.

free from apparatus excess water with mate- -
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