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'PROCESS OF CONCENTRATION.
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To ] whom Tt Thay concern; .
Beit knownthat we, HENRY M. SUTTONand

" WALTER L. STEELE, citizens of the United

10

States, residing at Dallas, in the county of
Dallas, State of Texas, have invented certain
new and useful Improvements in Processes

of Concentration, of which the following isa .

specification, reference being had therein to
the accompanying drawings.’ B
This invention relafes to a process.

" conduetive substance, and more particalarly

to the separation by means of electrifying |

- the conducting particles and repelling said

- improved method or process for electrically
" ‘concentrating and separating various con-
duetive or metallic substaneas fpgm the non-
" conduective substances with which they may

be associated or mixed, and comprises the use

20

‘particles,while the non-conductive substances

are not so repelled. o |
The object of the invention isto provide an

of a screening member capgble of electrical
~repulsive action upon the conductive sub-

.gtances and permitting the passage there-

through of the non-conductive substances. .
Heretofore in the art of electrical ore sep-

aration statical or frictional electricity has
-6een used for concentrating ores by electrify-

ing the particles thereof; but difficulty has

~ been experienced in controlling the electrified

particles, as they not only mutually repel

. each other, but are alternately attracted and

repelled from any solid substance used to.
‘offect the separation of the conducting from

:-3 5

" ‘the non-conducting particles, and the result
is a general scéattering of the metallic or other

40

conductive particles without an effective sep-

“aration. It has also been common to use air

or other extraneous forces to effect a mechan-

 ieal agitation of the ore; but in this method

or. process the smaller particles of the valu-
able conducting substances are either blown

. away with the non-metallic or non-conductive

45

particles or mixed therewith, so that a thor-

~ ough concentration cannot be effected. The

~ difficulties thus found to exist in the proper
. operation of devices in the prior artare over-
‘ecome by means of the process in which an

50

electrically - repulsive screening member is
supported ‘adja,c_ent to an electrified surface

of sep-
arating a conductive substance from a non- | par |
.which pass through the screen may be re- -
moved by any extraneous force which does

closed in said-application.

]

q

permits the passage therethrough of the non-
condueting substances. = | :

. 1

‘| upon which the ore or conducting substances -
lie in a pulverulent condition, whereby the -
sereen repels the conducting substance and ™
55

In the process presented herewith the ore .

is supported upon dr travels over an electric-
| ally-eharged surface, above which a sc¢reen-
| ing-member is supported and capable of elec-
trical repulsive action upon the conducting

6o

particles, while the: non-conducting particles -

ing member. -

* In our application for pa,nént for an electri-

calore-concentrator filed July 18,1900,serially

‘numbered 24,063, of which this case is a di-

vision, several different forms ot apparatus

‘have been disclosed which accomplish the ob--
jects and funections of the process hereinbe-
It is obvious that the appa-.
process -i8 not -~
75

fore described.
ratus for accomplishing the

confined to any particular form of device dis-
For the purpose of illustrating's;eﬁeral of
the forms of apparatus just referred to we

"have shown in Figure 1 of the accompanying

drawings a longitudinal section through one

not affect the repulsive action of the screen- 65

70 -
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form of concentrator:; in Fig. 2, a similar

view of another form of apparatus employ-

ing a rotating surface; in Fig. 3, a vertical

‘section of a modified apparatus employing a
" conical electrically-charged surface, and 1in
Fig.'4 a similar view of a modified form in

whieh an inclined surface is used. .

‘Referring to Fig. 1, the letter A designates

“an exhaust or suction pipe of any desired con-
stru provided at points with hoods o
and conpected at its discharge end with a

struction

90

suitable device for creating a suction or ex-
haust therein. Beneath the hoods a-of ‘this . -

suection deviee a belt E is suitably mounted -

npon pulleys or rollers D and is electrically

05

charged, preferably by ‘a static. current, by

méans of a conductor

and the suction device is a4 metallie screen H,

.constituting an electric -conductor and con-
| nected with the earth by means of aground-

fai B, from a generator and . - -
| any suitable connections—such, for instance,
as & brush b.- Interposed between this belt

100
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line C, so as to return to

rent received by the sereen through the'me-.
tallic particles coming in contact therewith.
The traveling belt B is provided with any de-.

sired form of feeding device—for instance, a
hopper I—in which the .ore 1s piaced In &

properly-pulverized condition and from whieh

it is fed by a shaker G, pivoted at one end and
provided with a pan g for discharging the.ore
in a thin layer upon the belt K.~ This rock-
ing shaker is suitably operated by means of
an eccentrie bar iz, carried by -any

the non-metallic particles will be PO VO L

through the hoods ¢, while the metailie par-

25

ticles will bo retained upon the belt and dis-
charged therefrom intoany s nitable recepia-

cle—for.instance, as shown at I.

A modified form of the invention is illos-
trated in Fig. 2, in which the glecirically-
charged surface consists of a revolving plate
E’, suitably mounted in a standard N, having
an apertured base n, within which a driving-

~ pulley O may be lecated and connected to the

shaft ', extending downward from the plate

" T'. Suorroundingthe plate and extending be-
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neath the same is & suitable hopper.orrecep-

cle L, provided with a discharge-spout S,

which may be emptied by means ©f the re-
movable eap or closure M. .Above this re-
volving platean annularhood a'1s connected
to a suitable suction or exhaust pipe A®,while
the plate K'.ig similarly connected with™ an
eleetric generator through the
trally above tha plate K
vided, from which the ore may be fed. It
will be seen thatthe ore falling upon the cen-
ter of the plate B’ is carried by the centriiu-
gal force exerted in the rovary motion of the
plate toward the edge thereot, where the non-
metallic particles are drawn through the
sereen and suction-pipe to a suitable pointol
discharge, while the metallic particles are re-

pelled from the screen and discharged. at the

edge of the plate E' into the receptacle L.

vention is shown in Fig. 4, where the wore.

passes from the hopper I* over an inclined
plate ¥?, electrically charged from any suif-
able generator, while the non-metallic parti-
cles are removed from said ore by means ot
suction-pipe A% provided with 2 hood a” and

gereen 4, suitably connected with the earth -

by means of a ground-line C. The ore 10 its
passage between Lhe screen and plate is freed

L |
T bt
L

from the nonmetallic particles, whieh pass .

through the exhaust-pipe-1o & suitable pownt
of discharge, while the metallic particles drop
from the lower edge of said plate, as shown
at 5. - |

Another modified application of the same
principle
ore is discharged from a hoeppe

ical plate or surface E whica 13 suitably 1 or

suitable.
driving-shaft and connected: te the shaker.
It - will be seen that the movement of the
shaker G and the pan g will discharge apon
the moving beltathin layerof ore, from whicil

the earth any.cur- | charged by

tarly charged with electricity

is illusttated in Fig. 3, whers the
v Ifupon a eon-

line B. Cen- |
a thopper ' is pro-.

!

the repulsive seresi.

670,441

13, while concentric with the lower portion ot
the cone ascreen H?, suitably con nected with
a ground-line C, is disposed.  If the surface
of the conical plate be sufliciently
with elegtrieity |

v, particles of ove when siml-
will be reneliad
';;

therefrom to such o dintansg (&b the uon-
rk

.- '

aretallic parttcles wiid pass throtzh the sereen

17, falling upon the outside of thie partition
W, while the metallic particleg by their con-
tact with the grounded scveen are repelled
tharsfrom and fall upon the inner surface of
the partition,asshown at ©. Tt will be seen
that in this form of the iuvention the us¢ of
o saetion or exhaust device is uct necessary,

wor would ib bedn sy former structure wasre
theeledtrified plate or snvizoe can repel the

non-metallie pariictes for a suffieiont distance
therefrom ihat they may be depesited in &

1:separate receptacie from the metatlie parti-

cles, which are retained mear tne plaie-or suy-
face bymeans of the grouuded sereci, wiliich
removes the electrie «charge from the metai.
" From the foregoing statements the steps ot
the process will be clearly seen, parsientarly
theessential feature of the electrieally-repil-
sive screen located above v adjacent e au
olectrified surface, by means of which thenon-
cenductine particles arceloeti fied and passed

electricity from a generator-line

charged '

70

ek
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ac

through thescreen, while the conduceting par-

ticles or substances are repelied from the
sereen and retained betweenthe same and the
olectrified surface until they are discharged
shto o suitable recepiacle. As previonsly
stated, an extransous force may he used, if
desired, to remove and convey the noiu-con-
dueting particles whieh have nassed thirough
The snecessiul opera-
tion of the process ie due to the fact that the
conductive sabstances, such as the it

SYRSTIREM ¢

ores, changs thelr nolarity when broughtinto |

aontact with other conduching subsiances or
with an electrically-repulsive substance mors
regdily than do the non-ccnd geting or not-
netallic substances—such, for instance,as the
waste or refuse portion of the org—Dby reasen

“ | of their inferior conductivity a8 compared to
A further modified application of the in-.

chat of the metallie portion, which it 18 de-

X

i

i

sired Lo retain asthe valu ~1le elewnent of the

concentration precess.

The term ** electrically - repulsive sereen™

herein used is-designed to embrace any form
of surface by which the ehargo of electricity
may be removed from the condneting sub-
stanace-or pavticies or sochapgad in character,
polarity, er poten tial as tovepoel the particles
From said surfaceor screen, while the non-
conduetive particles which have not been 80
quickly affected, will eontinte their move-
ment through the screen and there be acted

H

-t
T

upon by the extraneous force untoa complete

separation from conductive particles. |

A1 substances are, in fact, conductors of
clectricity, some being 80 POoOr, however, as
to be classed as insulators, non-conducting,
non-eonductive, while others—notably the
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" metals, some 0x1dsofmetalq and metallmds—-— i o1 bhe of - miauwely mfermr conductlwtv,

wl 4

| ..‘-«lllhi..-lll(,L from ¢

conduet electricity with so much freedom that
they are classed as conductors or econductive.

Now, bearing in mind that substances of su-
perior cond u'e.t,ivity lose their eharge of elec-
tricity much more rapidly than substances |
~ that conduet with less freedom when they are
- brought in contaet with any substance that,

will (*Imnnc their polarity, it will be seen tha*

the repulsive action of the screen will be ex-

erted first on those substances which will
change their Imlml‘r) the quickest, and eon- |

aequeutlv all that is necessary to separate sub-
stances of varying conductivity is simply a
question of the adjustment of the repulsive

sereen 1o the electrically-charged surface and |
‘the strength of the electrification employed.
Having described our invention, what we

claim as new, and desire to secure by Letters

'Pft,tem i§-—
l"ho pmcess of sepamtmg a conductive
y non-conductive substance, | -

' which - cotlsiﬁts in"electrically charging the .
mass and exposing the same to a-screening -

member which is capable of electrical repul-
sive action; substantially as specified.

L

2. The process of separatinrg a conduective

substance from a non-codductive substa.nce, -

or one of relatwely inferior conductivity,
which copsists in electrically charging the
mass and exposing the same to a screening -
member which is capable of electrical repul-

sive-agétion- upon:the conductive substance -
35
byan Gxtl‘aaneousforce subswntlallyassnecl- o

and removing the non-conductive particles

fied.

In t%tlmolly uhe eof .we aﬁix our signa- _' o

tures m preseuea aof two witnesses.,
| HENRY M. SUTTON
T e WALTER . STEELE,
Witnesses: | | B
- HARRY L. SEAY,
"WALTER F. SEAY.
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