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o bl whomy Tt oy concern; . .
Beit known that we, HENRY M. SUTTON and

" WALTER L. STEELE, citizens of the Unifed

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.’ ;

"This invention relages to a process of sep-
arating a conductive substance from a non-
conductive substance, and more particalarly
to the separation by means of electrifying

- the conducting particles and repelling said

particles,while the non-conductive substances
are not so repelled. ‘

! . N

The object of the invention isto provide an

- improved method or process for electrically
‘concentrating and- separating various con-
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ductive or metallic substanees fpgm the non-
conductive substances with which they may

be associated or mixed, and comprises the use
‘of a screéening member capable of electrical

repulsive action upon the conductive sub-

-stances 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

~Hen 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.

effect the separation of the conducting from

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

conductive particles without an effective sep-
aration. It has also been common to use air
or other extraneous forces to effect a mechan-
ical 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

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 priorartare over-
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‘come by means of the process in which an

electrically - repulsive screening member is
supported adjacent to an electrified surface

| upon which the ore or conducting substances
lie-in a ’pu'lv_erulent condition, whereby the -
sereen ropels the-conducting substance and-

permits the passage therethrough of the non-
condueting substances. =~

In the process presented herewith the ore .

ing member is supported and capable of elec-
trical ‘repulsive action upon the condueting’
particles, while the non-conducting particles
which pass through the screen may be re-

‘moved by any extraneous force which does

not affect the repulsive action of -the screen-
ing member. ' ) _ o

Tn our application for patent for an electri-
calore-concentrator filed July 18,1900,serially
numbered 24,063, of which this case is a di-
vision, several different forms of apparatus

_is supported upon or travels over an electrie-
ally-charged surface, above which a screen-
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have been disclosed which accomplish the ob- " -
jects and funetions of the process hereinbe-

fore deseribed.
ratus for accomplishing the process is not

confined to any particular form of device dis-

closed in said-application. :
For the purpose of illustrating several of
the forms of apparatus just referred to we

“have shown in Figure 1 of the accompanying

drawings a longitudinal section through one
form of concentrator; in Fig. 2, a similar

It is obvious that the appa- .
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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 in
Fig.’4 a similar view of a modified form in
which an ineclined surface is used. . =~ |
Referring to Fig. 1, the letter A designates
an exhaustor suction pipe of any desired con-
struction provided at points with hoods ‘a

and connected at its discharge end with a -
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suitable device for creating a suction or ex- =’

haust therein.

upon. pulleys or rollers D and is electrically
charged, preferably by ‘a static. current, by
means of a conductor
as & brush b.  Interposed between this belt
and the suction device is a metallic screen H,

. constituting an electric -conductor and con-

Beneath the hoods & of ‘this . -
suetion device a belt E is suitably mounted -
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con B, from a generatorand -
| any suitable connections—such, for instance,

-

100

nected with, the earth by means of aground- -
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liné C, so as to return to the earth any cur-
rent received by the screen through the me-
tallic particles coming in contact therewith.
The traveling belt E is provided with any de-
sived form of feeding device—Tfor instance, a
hopper I—in which the .ore is placed in &

properly-pulverized condition and from which’

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 E.  This roeck-
ing shalker is suitably operated by means of
an eccentrie bar 2, carried by any

the moving beltathin layerof ore, from which
thre non-metallic particles will be removed
through the hoods a, while the metailic par-
ticles will be retained upon the belt and dis-
charged therefrom intoany suitable recopia-
cle—for.instance, as shown at .

A modified form of the invention is illus-
trated in Fig. 2, in which the clecirically-
charged surface congistsof a revolving plate
', suitably mounted in a standard N, having
an apertured base n, within which s driving-
palley O may be lecated and connected to the
shaft n/, extending downward from theiplate
E'. Surrounding the plate and extonding be-
neath the same is a suitable hopper.or recep-
cle L, provided with 2 discharge - spout iS,
which may be emptied by means @f vhe 1e-
movable cap or elosure M. .Above this re-
volving platean annularhooda’is connected
to s suitable suction or exhaust pipe A, while
the plate E'.is similarly connected with an
eleetric generator through the line B. Cen-
trally above 1hd plate E' a hopper I' is pro-
vided, from which the ore may be fed. It
will be seen that the ore falling npon the cen-
ter of the plate E'is carried by the centrifu-
gal force exerted in the rotary motion of the
plate toward the edge thereof, where thenon-
metallic particles are drawn through the
screen and suction-pipe to a suitable pointof
diseharge, while the metallic particles arere-
pelled from the screen and discharged. at the
edge of the plate E' into the receptacie L.

A further medified application of the in-.
vention is shown in Fig. 4, where the were.

passes from the hopper T? gver an inclihed
plate ¥?, electrically charged from any suit-
able generator, while the non-metallie parti-
cles are removed from said ore by means of
suction-pipe Af, provided with & hood a? and
3 14, suitably connected with the earth
by meauns of a ground-line C. 'The ove in its
passage between the sereen and plate iz freed
from the nonmetallic particles, which pass
through the exhaust-pipe-to & suitable point
of discharge, while the metallic particles drop
from the lower edge of said plate, as shown
at S, ‘

Another modified application of the same
principle is illusttated in Fig. 3, where the
ore is discharged from a hoppet IPupon a eon-
ical plate or surface B3, whica is suitably
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suitable.
driving-shaft and connected: tc the shaker.
Tt -will be seen that the mpvement of the'
shaker G and the pan ¢ will discharge Tpon '

| the eladtrified plate.or

-the repulsive screci.
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charged by electricity from.a generator-line

B, while concentric with the lower portion of
the cone ascreen 1% suitably connected with
a ground-line C, is disposed. If the surface

of the conical plate be sufliciently charged’

with eleatrieity, particles of ore when simi-
larly charged with electrieity will be repeliad
therefrom to such g distanne
(o partictes wiil pass throtdgh the screen
115, falling upon the cutside of Lhe partition
W, while the metallic particles by their con-
tacs with the grounded screen aro repelled
therefrom and fall ppon thke inner surface of
the partition,asshown at 8. Tt will be seon
that in this form of the invention the uxs
a suciion or exhause device is uet neces
nor would it bedn wmy formor gbrueture where
nrfaoe can repel she
non-metallic prriicles for a sufficient distance
therefrom that they may be depesited in a

Liseparate receptacte frowm the metallic parti-

cles, which are retained mear the plate-orsuar-
face bymeans of the grounded sereen, wiich
removes the electrie «chiarge from the metal.

Trom the foregoing statements the ateps of
the process will be clearly seen, particatarly
tho essential featare of the electrically-repul-

sive screen lovated above or adjacent %6 an ¢

electrified surface, by means of which thenon-
conducting particles arcelectrifjied and passed
through thescreen, while the conducting par-
ticles or substances ave repelled from the
sereen and retained betweenithe same and the
olectrified surface umtil they are discharged
into & suitable receptacle. As previously
stated, an extraneous force may be used, if
desired, to remove and convey the noun-eon-
dueting particles which have passed thiough
The suecessiul opera-
tion of the process ie due to the fact that the

conductive sabstances, such as the e
ores, changs thelr polarity when brooghtinto

contact with other conducting substances oy
with an electrically-repulsive substance iors
readily than do the non-ccnduacting or non-
metaliic substances—sneh, for instance,as the
waste or refuse portion of the ore-—Dby reascn

of their inferior conductivity as compared to

that of the metallic portion, which it i8 de-

i the non- 7
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sired to retain asthe valuable element of the -

concentration process.

The term * electrically -repulsive sereen”

herein nsed is designed te embrace any form
of sarface by which the chavge of electyicity
may be removed from bhe eondneting sab-
stanceor particies or so-chanyged in character,
polarity, ov potential as tovey 1 the particles
frow said sarface or seresn, while the non-
conductive particles which have nob been 80
quickly affected, will eontinue their move-
ment through the screen and there be acted
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upon by the extraneous force untoa complete -

separation from conductive particles.

A1l substances ave, in fact, conductors of
clectricity, some being 80 poor, however, as
to be classed as insulators, non-cond ncting,
or non-eonductive, while others—notably the
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metals, some oxids of metals, and metalloids— ;

~ eonduct eleetricity with so much freedom that

[¥2Y

they are classed as conductors or conductive,
Now, bearing in mind that substances of su-
perior conduetivity lose their charge of elec-
tricity mueh more rapidly than substances
that conduct with less freedom when they are
brought in contact with any substance that
will ('h.m“e their polarity, it will be seen that
the repulsive action of the screen will be ex-
erted first on those substances which will
chango their polarity the quickest, and eon-
sequently all that is neecessary toseparate 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 secvre by Letters
I’(Ltent is—
'l‘ho process of sepamtmg a conductive’
suhsl.nm from a non-conductive substance,

or dhe of- reiativéiyfi‘hfehor conduetivity, -
which - cohsists in electrically charging the .

mass and exposing the same to a screening
member which is capable of electrieal repul-
sive action; substantially as specified.
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2. The process of separatirg a conductive -

substanece from a non-cordductive substance,'

or. one of relatlvely inferior conduectivity,
which cogsists in -electrieally charging the

mass and exposing the same to a screening -

member which is eapable of electrical repul-
sive-aétion- upon: the conductive substance
and removing the pon-couductive particles
byan extraneousforee substantmllyassneel-
fied,

In te@llmony \\he;eof we affix our signa-
tures iu presence of two witnesses.

L HENRY M. SUTTON.

WALTER I. STEELE.

Witnesses:
' HARRY L. SEAY,
WALTER F. SEAY.
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