No. 894,417. PATENTED JULY 28, 1908. -

A, ADAIR,
TREATING COMMINUTED SOLIDS WITH LIQUIDS.

APPLICATION YILED JULY 5, 1807,

o SEEETS—SHEET .

4
—

e il A A A B A A A A A A A A S L N [

P A A L AL i T A T g i Y S S S wil el g - W gl S S o A

D
!> |
D>
>

i ! ! o |
E | L4 jre_ _YJ,

: A & A o ! O |
9. | PANSEEPANSRPANSFAN il
] e a a o .

: Ao A NP AN E
A Rt

_ |

i




No. 894,417 o - PATENTED JULY 28, 1908,
o | A. ADAIR. | _
TREATING COMMINUTED SOLIDS WITH LIQUIDS.

APPLICATION F1LED JULY 5, 1807.
- 2 SHELTS—SHEET 2,

. r
-y
R . - *
- [ r ’ . .
= - -
- - .
1 mﬁmﬂﬁuﬁ
L -
. I
1

g™

- ,_*'_M _ 2.
.
- =
2
TP A5 S E SN T ' - .
- | 7 e e relO7

T X




UNITED STATES PATEN T OFFICE.

..&]LJ“R]:]D ADAIR, OFJOHANNESBURG, TRANSVAAL.

TREATING COMMINUTED SOLIDS WITH LIQUIDS.

No. 884,417, " | Specification of Letters Patent. Patented July 28, 1908.
Application filed July 5, 1907, Serial No. 382,346.

To alt awlom 4t may econcern: --
Be it known that 1, AL¥RED Anxm, a sub-

jeet of the King of Great Britain, residing at
16.% Overbeels atl{‘(" Troveville, Johannes-

burg, m the Colony Ui tho llans aal, have

invented certain new and useful ]IllpI‘OTE&-

111{‘-111»-‘ in Treating (nmmmuted Solids with

Liquids, of whie h the following is a specitica-

t1o1.

10

The present invention relutes 10 the treat-
ment with hquids of commmuted wolid mat-

- ter; as forex: unple the treatment of fine au-

riferous sands and slimes by (\imul for the
purpose of dissolving the metallie: constit-
uents ol the former; tlw treatment of other
comminated metalliferous ores and products,

by solvents, or the treatment of muds con-
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taining v dluable salts, or the washing of ores,
muds or chemical precipitates.

The purpose i view 1s to provide a process
capable of continuous oper ;1’[101} wherein the
treatment s more ellictent and rapid than
heretofore and wherein the volume of liquid
requisite. for thorough treatment 1s mini-

Cmized, so that inthe caseol wh‘*’t*ll‘rﬂvr wasties

they itw relatively more Glmchml 1n lesp(*( t

of their valuable contents.

According to the present process the com-
minuted S(}hd 1s delivered as a thick pulp
into the upper regions of a body of liquid and
1s caused to frr.fmtate downwardly through
the same and re-collect as o thick pulp at the
hottom of the liquid; while an upward cur-

rent usually of low w‘l{)uty 15 set up through |

the liquid. The rate of flow and the manner
of llstrlbutmw the pulp and hiquid respec-
tively are such that clear hiquid collects at

- the surface of the body of liquid and may be
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u)]:ltlnuously withdrawn  therefrom. The
treatment 1s usually carricd out in a series of

stages; the thickened pulp collected at the

ter 111111.:1131011 of the first stage being re-deliv-
cred toa second body of llquul thrmwh which
it gravitates in the second stage of the PToC-
ess and so-on.  Furthermore, the stages are
coOrdimated m such manner that as the

liquid passes through the several steps of the

process from the l.-.ut to the first 1t meets sue-

cessively rmicher or less mmplet( vy treated

portions of the solid matter; in other words
the {resh liquad operates up{m the most im-
P(}Tt‘ll‘wll{‘[ or fully treated solid, while the
tiqud about to be withdrawn is Iumlh en-
riched by contact with the freshest and
therefore most amenable solids. A further

—y

the pulp between each stage with liquid and
its conveyance to the next stage thereby.
Tn the accompanying dhl\V]]l“‘b 18 shown

suitable apparatus for txmtuw sauriferous

fine sands or hlun(m. with cy m.ld In accord-

ance with the spirt ot this invention: Figure

I being a (*mn*ontmn al elevation of the pldnt
thie interior of one of the treatment vats being
show n; and g, I1 a section at right .:Ll'lf‘-"l(‘h
to the pl e of 1 1. I throueh the first of the
treatment vats. l*lm-, il am[ 1V illustrate

~an ordinary vat mla,ptml for the purposes of
‘the invention, the former being a sectional
side view and the latter « p]ﬂll

Referrme to Fiegs. I and H there 1s 1n-

cluded in the e appars “Ltua:, a series ol 1dentical
treatment vats ¢!, a¢*, @*, arranged one some-.

what higher thm the other fmm the first gt

to the last ¢*. Kach vab is preferably con<.?
strueted with a pointed bottom b in order to™
facilitate the settlement and concentration of

the slimes therein.  The several vats are also
provided with upper distributers ¢!, ¢*, ¢ for
shimes and lower distributers !, o7, dd f(n SO-

lation, said distributers belllﬂ a,tlflptetl to
._'(;l‘-.tlllh)llt(‘_ their feed um{'mmlv over the
_Wl'm]e arca ol each vat. Iach vat ib fmthel
provided with a doc,antmfr pipe, ¢!, €%, & for

drawing oft clear hqmd &t the smface |
7, 7 f* indicate series of pulp collectors

-au:zuwed in the pointed bottoms, each such

serles leadmw to a common etlu(,,hon plpe

which latter are indicated by ¢*, ¢*, and ¢°.

Pulp is supplied to the upper distributers
by pumps A, A%, and A*, each of said pumps
except the ﬁlbt 71 dr awuw its supplies from
the eduction plpe of the pr ecedmfr vat. The

eduction pipe ¢° of the last vat @® discharges

to ‘waste, the movement of the pulp bemw
assisted by a jet of water supplied thlough

pipe 3. Pump A draws its supply from the
setthnw tank hereafter mentioned.

I.Jl(]lll{] passes from’ the decantels by the
I}I[)C"-; it g% 7% Of these 7* and ® are con-

nected 1(‘%})9(‘thbl}" to the valves &' and %%

controlling the feed to the lowel dlstrlbutels

of the vats a* and a®. Pipe ! F‘LabES liquid to

the precipitation boxes ; Whl liquid 1s sup-
plied to the last vat ¢’ thmunh valvc 7t [md
the pipe m. | -

In order to .%srst 1110?611101113 of the Shmes
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in the eduction pipes ¢, ¢, and ¢* to the

slimes pumps, liquid is supplied to such educ-
tion plpcs by small valve controlled pipes n',
n®, and n®. The liquid 1s'1n each case drawn

feature of the mmvention is the agitation of | fromlthe feed to the vat to whieh the pulp
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2.

with which the liquid is mixed is about to be |

passed; for mstance pipe 7’ conducts ligqud
from pipe m to eduction pipe ¢* from which
pulp ‘passes to vat ¢* and similarly pipe 7’
leads to eduction pipe ¢'. ~
0 is a settling tank having notches p for
conducting superiluous water to waste. Such
settling tank is constructed with a pointed
bottom, and, like the treatment vats, 1s pro-
vided with a slimies collector, and an educ-
tion pipeq. As already mentioned the pump
At drazvs from said eduction pipe ¢, to which
moreover pipe n' is arranged to pass liquid.
r is a sump to which impoverished solution

is conducted from the precipitation boxes [
by launder s, and ¢ indicates a pump for pass-

ing solution from sump r tq vat ¢® by way of
the pipe m and valve £* alteady referred to.

" The several pumps &', h? A% and ¢ are shown
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of gold-containing solution.

as being driven off a single shaft 4.
Although for the sake of convenience only
three treatment vats are illustrated and de-
seribed, it is to be understood that m prac-
tice their number may be varied as may ap-
pear desirable. o

P

The plant described is operated in the fol-
lowingmanner. - The vats being preliminarily
filled with solution, the slimes from the re-
duction plant, hydraulic classifiers or other-
wise, are run continuously into the setthng
tank o, where the solid consfituent settles

‘and concentrates at the bottom, while the

separated water runs off by way of the
notches p. The settled slimes are now with-
drawn by the pump A, delivered to the upper
distributer of vat @' and thereby caused to
diffuse and gravitate through the mass of
liquid therein. Settling at the bottom as a

thick pulp comparatively free from solvent, |

the slimes are withdrawn from vat a' by the
pump 4* and delivered to the upper distribu-
ter of the vat ¢*; and so on through the series,
until they are discharged to waste through
the pipe ¢3. Meanwhile fresh liquid 1s con-
tinuously supplied by the pump ¢ to the lower
distributer d* of the vat ¢® and rising up
through the gravitating slimes collects 1n a
clear state at the surface of the vat contents.
A relatively smaller volume of fresh solvent
is also passed by pump ¢ through the pipe
n? to the thick slimes which are about to be
pumped to vat ¢®. The purpose of this is to
thin such slimes sufficiently to enable them
to be readily pumped, while avoiding the
withdrawal with them of an undue quantity
A further pur-
pose is to eflect a thorough agitation of the
slimes with solvent, between the stages, with
the object of facilitating the extraction of the
cold therefrom. The clear liquid collected 1n

vat ¢® is withdrawn through the decanter ¢*

and pipe 72, and the bulk of it is fed to the dis-
tributer d? of the preceding vat a?, wherein 1t

rises and re-collects at the surface as clear
liquid. The portion which is not fed to dis- |

type, as the vat floors are usually flat or m-

894,417 -

tributer d* is led on by pipe n* to the educ-
tion pipe ¢'. Passing thus through the whole
of the treatment vats the liquid is at last
withdrawn by pipe 7* and conducted to the
extractor boxes [ for the removal of its gold 7¢
contents, being subsequently returned to the
sump 7 to make the cireuit again. L

v 1s a feed pipe through which fresh cyamd
may -be introduced as required to replace
that finally carried away with the discharged
slimes or otherwise lost, the advantage of in-
troducing it at such point being that a cer-
tain prolportion of 1t is carried over with the
enriched solution to the precipitation boxes
and assists the operation of precipitation.

Where it is desirable to retard the motion
of the solids in the liquid, as for example
where sands are being treated, baflles w such
as are shown on the left of Fig. II may be
fitted in the vats, such baffles being prefer-
ably pointed at the top, to prevent accumu-
lation of the solid matter upon them.

In applying the invention to existing cya-
nid treatment vats, of the usual circular
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90
sufficiently sloped to permit the ready dis-
charge of the slimes collected at the bottom,
means are provided as shown in Figs. 111 and

IV to loosen the settled pulp from the bottom =
and pass it from the periphery to the center, 95
where the outlet valve z is situated. Such
means, as illustrated, consist in a central ver-
tical shaft v revoluble by the spur wheels 2
and the driven shaft 1.  Said shaft y carries
propeller blades 2 shaped to fit closely to the
bottom of the vat and so directed as to pass
the pulp inwards and- downwards. The
other fittings of the vat are similar to those
already described; 3 being the decanfation
pipe, 4 the upper and 5 the lower distributer
and 6 the pipe for supplying fluid to the thick

pulp.-

Tt is important in carrying out the process
in the most efficient manner to concentrate
the slimes as much as possible at the termina-
tion of each stage in order that as little as
possible of the treatment liquid may be car-
ried back against the main flow between each.
stage. It will be seen that the liquid finally
discharged with the impoverished shmes 115
consists of substantially pure cyanid carrying
an inappreciable amount of gold and there-
fore as a rule no final washing is required.
Where desirable however a ﬁnﬁiwash’of wa-
ter or other liquid may be given in apparatus 126
similar to the treatment vats already de-
scribed, for the purpose of recovering the
treatment liquid. discharged with the resi-
dues. | |

It is evident that instead of arranging the 125
vats in an ascending series as described, they.
may be arranged to descend, the solution be-
ing pumped and the pulp moving by gravity:
or again the vats may be leveled and both so-
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Tution and pulp may be pumped. 1t 1s how- ;130_'
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ever preferred to pump the pulp in order that
it may be more completely agitated with so-
lution between each stage. '

It is to be understood that certamn advan-
tages of the invention may be attained by
carrying out the treatment in one stage only,
more particularly when the solids are readuy
amenable to the liquid. Thus, in such cases
the process may be made continuous, the

pulp after gravitating through the hiquid be-

ing collected and drawn. off in a concentrated

~ condition separated to a large extent from

Cat

It

0

the washing liquid, while the enriched solu-
tion may be continuously drawn off from
above, free of pulp. It is"evident however

‘that the most perfect separation of valuable

liquid from the pulp can be best effected by
conducting the

desirable graduation of the freshness of the
liquid in accordance with the impoverish-

ment of the solid matter. |

I claim as my invention:—

1. The process of treating
solids with liquids, which consists mn effecting

the treatment in stages, each stage compris-

ing the steps of distributing the sohd matter

as a concentrated pulp to the upper part of
the body of liquid causing it to diffuse and

oravitate through the same, re-collecting it
“as concentrated pulp below the liquid, dis-

~ tributing liguid in the lower part of the body

of liquid so as to produce an upward current
therein and collecting clear liquid at the sur-
face; which consists further in -supplying
pulp collected at each stage as feed In the
succeeding stage, supplying one portion of

process in stages, as de-
seribed, which method also enables the very !

comminuted

]

{ .
I

the clear liquid collected at each stage as feed
in the preceding stage and agitating the

other portion of such liquid with the ulg

about to be fed in such preceding stage, ires
ulp being supplied in the first stage, fresh

iquid bemng sugplied as feed in the last stage

being also agitated with the
pulp about to be fed in the last stage.

9. A continuous process of treating com-
minuted solids with liquids, which consists 1n

and fresh hiqui

effecting the treatment in stages, each stage

comprising the steg - « i-distributing the solid
matter as a concentrated pulp to the upper
part of the body of liquid causing it to dif-
fuse and gravitate through the same, re-col-
lecting it as concentrated pulp below the liq-
uid, distributing liquid in the lower part of
the body of liquid so as to produce an upward

current therein and collecting clear lignid at

the surface; which consists further m sup-
plying pulp collected at each stage as feed m
the succeeding stage, supplying one portion
of the clear liquid collected at each stage as
feed in the preceding stage and agitating the

R =
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other portion of such liquid with the 1pulF .
1

about to be fed in such preceding stage, res
pulp being continuously supplied mn the first
stage, fresh liquid being continuously sup-
lied as feed in the last stage and fresh hquid
Eeing also agitated with the pulp about to be

fed in the last stage.

In testimony whereof I aflix my signature
in presence of two witnesses. |
~ ALFRED ADAIR.
Witnesses: =
ALrRED L. SPOOR,
WesLEY K. JOHN.
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