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ion of Letters - Patented Jan. 11, Mﬁm
. Annlmmian fled Hay 92,1012, SHérialHo. 659,100, '

7o crui whom i m (r?/ concern ;

Be it known that I, Tuoas A. Episoxn, o
citizen of the: l‘fmed States, and a 1‘lerl<,nt
of Llewellyn Park, West Orange, s
county, New Jer sey, have invented a cex—
tain new and uselul "Means for Concentrat-
ing Orves, of which the :tollowmor is a de-
scrxpuon. -
© My invention uldteb to nnpr’omments in
means for concentrating ores; in which the _
ore constituents o be sep: arated and sepa-

rately. uxllectcd ave-of different densities.

The carrying; or transporting power of
flowing water or other lquid depem}b upon. -
the w,louty of the Jignid: and the density
and .size of 'the particles subjected. 4o the
carrying or tra Pspm’tmo influence of the
flowing lignid.  For any “definite velocity of
flow. of ihe\‘nm.ul the distance tbmugh
wlich o particle is earvied depmrk { tpon the
density and zve of ithe particle and 'usn
upon the depth of the liquid: the ie nge
the pm‘?wk is, the greater the mst‘mw 45
transpo Lu, and W*"“"f s and the less the
greater the dis-
tmue, and vice versa. The d?Lper the liquid .

s the .greater distance the par vhicle 4s trans-
nort d ﬂnd vice versa. Ore constituents of

different cmnposltlons bave as a rile.differ-

‘ent -densities, und. ore cmstmmws of like

composition hm s as a mile substantially the.

same density. I propose.to use the differ-
ences in bhi’ carryiny or trs angporting effec
of o vmmrwly ﬂowmv Heuid to separs fxta

. ore constituents of i}ﬂ@x ent densities ‘and’

trate ore
and composi-

unlik wmpsmtuf}s, and to coneent
c‘onm_tumw of like densities a
‘rl(ms.

tseting un _for mly. sized -ove o

ihe separaiix 19 influence of 5 ~Jnv«1v and unt-

formly moving flow of fiduid, substantially -

ﬁ*nﬂ, fvowx eddies and. whw‘ , and sufficle nf]y

deer 6 canse the f'*paratmn and uepuaﬂtlon ,
ore s,uns\,mmnts at different \u tances’

ul ﬁu
from the place of intreduction of the ore in
xccnmance with the densities of the constit-
uents, collecting the different classes of ore
constitueats mm sep:u'ated and pichra’als
a8 Fonccntl*z\teq middlings and tailings, and
removing the same. _Fhe conce*xfmteq are
carried off for such further opm‘ifions a8

" are necessary or desirable, and the tailings

i

My m)pm ed method cm&zﬁfw gen-

The mid-
again bubgw*tOd to the sepa-
nd corcentramng influence of a uni-

are removed and disposed of
dlings may be
‘51;1‘7

58

iox ”nlv ﬁowma, lquid of the cha racter here-

inbefore described, either prior to or subse-
quenttor ecv'ushmg. and n more complete sep-
aration. thue obtained. These steps ey be
repeated as many times as desived. * Under
some circumstances [ may find it desirable
to 3pp15 fhe process to the congenfrates in
“order to obtam 2 higher degree ol wnowin-
tration.

My mwmmp inciudes also means for car-

rying out: my improved method, and both-
the method and means ave mor@‘fully de-

seribed hereinnfter and claimed.

For such further descmpumn. reference is
had to the dra W‘mgs which accompatly and
form a part of this specmcatlom and in

- which—

Figure 1 ige me view of a cmcentmtmg
“hanlk and othm apparatus consmtutmg one
cpmbodimant of means suit ﬁﬂe for carrying
out my improved method; Fig. 2
tieal, }un,c,{zfu({rmi, secticnal v;ew of a por-
tion ‘of the apparatus shown in Fig. 11 I‘lg
3 i an enm;g"d transverse, saeuon%l VieW.
of a portvon of the apparatus shown in E‘lgs.
1 and 2; Tig. 4 is a view similar to Fig. 3,
but s huw‘ng & pipe and pump for elev aimg
the middlings. instedd of a bucket elevator;
. 5 is « plan view illustrating a phn‘ahtv

£ uf Nm{'mtmtuw tanks mlvanhgeous}y ar-

n‘“@’i : Pig. €1z an enlarged, vertieal, trans-
*'em ﬁmmn vzew of & pm*mﬂ of the ap—
par atus i ush*at@d in Fig. 8; and Fig. 7 1is
@ plan viey uhlotmt* ng. s plurality of con-
L;t’"’lt‘“&t;ihé_ tanks of mo ,zfied form armnned
in e manner '-31 ailar to ahat iliust mtcd in

B 1g;, Band &
. Referving partic u‘ar’v éo Figs. 1,2 and 8,

1s-a ver-.
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fn aiﬂngd%ﬁd - substontially zevel endless -

tank of 8 mbmmw?iy the same cross gection
throughout its length is s‘uow at 10., This
tank consists of a series of pﬂrmons, prﬂfern
ably st wwuﬁ, in whmh separation and con-

centration of the ore takes place, connected

by rounded portions or by rounded portions
and other arraxght portions.. In the apps-

ratus illustrated, I have shown two such
straight portions 10* and 10° for the con-

oy
Tt

: 10 0

¢entration of the ore. The tank 10 co;x’sams "
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- a liquid, preferably water, of suitable depth,

i0

15

20

. 25

80
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40

and means for producing a flow of the water
through the tank is provided, such, for ex-
ample, ‘as a water wheel 11. The water
wheel 11 may be driven by any suitable
means, as for example, the electric motor 12
connected or geared thereto, and is driven
at such a velocity as to produce the desired
rate of flow of the water, which is prefer-

ably a rather slow raté. In Fig. 1, the di-

rection of the flow of water is indicated

by the arrows. The width-of the tank, the’

depth of the water, and the rate of flow

may be varied within wide limits, depend-

ing on the character and size of the cre to
be treated. For example, I have employed
a tank about fourteen inches wide, with a
flow of water at about sixteen feet per
minute and about three feet deep when
working with material of 25 mesh. In my
improved method it is desirable that the
lines of flow of the water shall be: sub-
stantially parallel to.the general direction
of flow of the water, that is to say, the flow-
ing water shall be substantially free from
whirls and eddies, and that the velocity
along all of the lines of flow shall be sub-
stantially uniform throughout each cross
section of those portions of the tank in
which separation and concentration of the

ores take place, and I provide means, such-

as bafile plates 13, which are slotted or
perforated, and located across the tank in
the path of the water after it leaves the
water wheel 11 and at the entrance of the

straight portion 10* in order to produce

this result, and to free the water from such
waves, eddies, and whirls as are produced

therein by the water wheel. The ore which -

is to be operated upon is crushed and sieved
to a substantially uniform sizé by any suit-
able means, and preferably by a wet proc-

cess. and is. introduced into the uniformly

45

50

flowing water at the surface thereof pretf-
erably in a thin sheet, or what is equivalent
to a thin sheet. a series of thin streams:

I have illustrated .a feed chute 14 for in--

troducing the thin sheet of sized ore par-
ticles into- the water. The- feed chute 14
may be provided with longitudinally ex-

tending: grooves, as indicated in connection -

with feed chute' 24 in Fig. 3, to insure the

*feeding of the material in a thin sheet, or

85

80 .

any other suitable means to insure this re-
sult, such as a yoller féed, may be em-
ployed.  The sized ore thay be introduced
mto - the feed .chute 14 hy any suitable

mneans, sieh as a feed chute 147, A float 15

is provided adjacent the outlet end. of the
chute in order to insure complete siubiney-
sion of the ore. - Anv snitable means is pro-
vided to prevent the flont heing. earried
away from its operative position- by the
water current. At oa suitalle distance from

the outlet end of the feed chute 14, a group

‘pocket 16 are removed fro

1,167,638

or series of pockets 16, 17 and 18 is pro-
vided, extending transversely across the
bottom of the tank. On account--of _the
varying. transporting effect of the water,
the least dense constituents of the ore are
transported the greatest distance before be-
ing déposited, the densest constituents are
transported the least distance, and the con-
stituents of intermediate demsity are trans-

.ported a distance intermediate between the

two distances mentioned.. The potkets 16,
17 and 18 are located so that the densest
constituents. or concentrates are deposited
in the: first pocket, that is, in 16, the least
dense constituents. or tailings are deposited
in the pocket 18, and the middlings, or con-
stituents of intermediate density or a mix-
ture of the densest and least dense constit-

75

80

Tents, are deposited in the intermediate -

pocket 17.. -Adjustable parting boards 35
and 36 are provided between the pockets

16 and 17, and 17 and 18 respectively, en- -

“abling the operator to vary the effective

receiving areas of the pockets and still fur-
ther control the separation of ore constit-
uents into concentrates, middlings and tail-
ings. The concentraies deposited in the
the ' pocket
through pipe 19 communicating with a main

pipe 20 to which.is connected a pump 20,
The concentrates are carried off by means.

90

95

of the. pipe 20 and pump 20* to any con- .

venient point for such further processes -or

- operations thereon ns may be necessary or

desirable. - The tailings “deposited in" the

-pocket 18 .are removed therefrom through

pipe 21 communicating with a main pipe 22,
which js connected to a pumnp-37.. The tail-
ings may be carried off through the pipe 22
to -any;convenient point and disposed of.
The mitdlings deposited in the intermedi-
ate pocket 17 are eleviited by any suitable

means, such, for example, as a bucket ele-

vator 23, and deposited.in a feed chute 24.
which is preferably longitudinally grooved

. from which they are fed into the flowing

water to he
mfinence, ,
One or.mare slotted or perforated baflle

again subjected to its separating

plates 49 are provided in the path of the
flowing water after it has passed the first -
- group of ‘pockets 16, 17 and 18 in order to

10¢
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insure nniforn velocity in all ‘portions of .

its crogs section during: the next separating

operation. - The middlings received in the’

feed chute 24 from the clevating“menns 23
are introdoced info the water, prefernbly in
A thin shieet at o point hevond the baffle

plate 19 X float similar to the float 15 is

provided forinsuring the complete submor-
sion of the material fod from the feed chute
2ho Aosecond sroup or series of transverse
pockets 25,26 and 27 s provided in the
hottom of the tank atsuitable distanees from
the outlet uf the feed chute 21 to receive the
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