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UNITED STATES

Patent OFFICE.

{(ENRY M. SUTTON AND WALTER L. STEELE, OF DALLAS, TEXAS. -

ELECTRIC ORE-CONCENTRATOR.

SPHCIFICATION forming part of Letters Patens Ho, 670,440, dated. March 26, 1801

.

To ail whom i#_mwg," concerm: :
Be it known shat we, HENRY M. SUTTON and

- WALTER L. STERLE, citizeus of the United

1)

States, residing at Dallas, in the county of .

Dallas, State of Texas, have invéuted certain

now and useful Improvementsin Electric Ore-’

Coneentrators, of which the following is a
gpecification, roference being bad therein to
the sccompanying drawings. '

This inveution relates to an electric ore-
conesniraior, and particularly to az appara-

" . tus wherein a dry separation is effected by
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slectrifying particles of ore.

One object of the inveriion is to provide an
improved method and means for electrieaily
eoheentrating and separating various metal-
lic subetances from their respective ores ov
she substances within which they may be con-
tained by means of a surface charged with

-static electricify in connection with suitable

mesns for separating the waste or refuse ma-
serial from the ore. Heretofore in this art
static or frictional electricity has been used
for concentrating ores by electrifying the
particles thereof; but difficulty has been ex-
perienced ip controlling the electrified parti-
eles, as they miot only mutually repsl each
other, but are alternately attracted and re-

- pelled towgard any solid substance used to of-

fect the separation of the metallic from the
non-weiailic particles, and theresuliis agen-
oral seattering of the metallic ore withoutan
effectiva separation. Im the prior art it has
siso been common te use air to'effect a me-
chanical agitation of the ore; but in this
wmethod the mmaller particles of the valnable
metallic substances are either blown away
wifh the non-maetallie particles or are mixed
therewith, so that a thorough concéntration
cannot be effected. The objections thus

- found to the deviees noW in us6 476 OVeTCOMe

by weans of thestructure herewith presented
in which an eléctrically-repulsive sereen is

placed adjscent to the electrified belt on
“which the ore lies in a pulveralent condision,

and the saction-pipe or ovher device may be
used for the removal of the non-metallic par-

. tieles.

A further object of the invention i§to pro-.

“vide an apparatus embracing meansby which-

the ore will be fed in a thin layer to an olec-

trified surface, from which the metallie Bub-

. Spplicntion filed Taly 18,1800 -

‘pended claims. *,

Adevice for creating
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‘stances will be discharged to % proper recep-

tacle, and raéans for discharging the non-me- .

tallic particles at an independent point.
Other objects aid advaniageésof theinven-

55

tion will hereinafter anpear in she following ~

description, and the novel fedturey thereof
will -be particularly pointed. out in the-ap-

In the drawings, Figure 1 is a longitudinal
gection thromgh one form of the invention.
Fig. ¢ is a vertical eross-section on the'line
2 9of Fig. 1. Fig. 3 is a perspective of this
form of the invention, shewing a slightly-
modified application of the exhuust-fan. Fig.
4 is an elovation of a further modification of
the exhaust or suction pipe.  Hig. Sisaplan
showing an arcangement of exhaust - pipe
adapted for operation by either a blowing or
suetion ovics. Figs. 6, 7, and 8 are detail

6o
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perspectives of difterent forms of screen- -

hoods adapted to operste in connection with
an electrified surface. Fig. 9 is'a modified
fortz of the invéntion embedying a rotating
electrified surface. Fig: 10iss further modi-
fieation employing an ineclined electiicaliy-
charged surface, and Fig. 11isa modifieation
embodying a conical electrified surface.
Like letters of reference indicats like parts
throughout the several figures of the draw-
ings. - : o
In deseribing the several applications and
modifications of this inventioa it may heve
be stated tirat tha gpecific siruciure employed
may be varied to a large extoni. Although
$ho for:: shown produces the mostsatisfactory
results, still the essential principles involved
are an electrified surfaceeither statisnary or

or surface located adjacent to the electrified
surface to permit the passage ef the nou-
metallic particles through.the sereen, while
the metallic particles will be repelled there-
from and retarned o she surfacs. -
Referring to Fig. 1, the leiter A designates

8o
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movable and aun electrically-repulsive sersen go

an exhaust ov suetion pipe of any desirved con-

struction provided at points with hoods ¢ and
conmnected at its discharge end with asunitable
fan K, having g discharge &, Fig. 3, or other
5 suotion or exhaust there-
in. Beneath the hoods g of thissuction de-
vice a bels B is suitably monuted’ upon pul-
igys or rotlers D and is electrically charged,

10
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20
* will e seen that the movement of the shakers
© G and the pan g witl discharge upon the mov-

“ w0 a& Lo return o the

-

preferably” by a statie current, by means of
a conductor B from.a genceratorand any suit-
able connections, suek, for instance, 88 ‘&
brash b, Interposed between this belt and
the suction device isa metallie sereen I, con-
stitnting an electrie conduetor and-eonnected

“with the earth by méans of a ground fine C,
earth thy @afrent ve-

T eeived by fhe sereen through “the wmetallic

5
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" shaker is suitably” ope

particles coming in contact therewith, ‘The
Lraveling belt B is provided with any desired
form of feeding device—Tlor instance, hop-
per I—in which the ove is placed in a proporly-
pulverized condition and from whieh it is fed
by a shaker G, pivoted at one end- and pro-
videsd with a pan ¢ for dischirging the ore in
a thin layer upon the belt E. This vocking
ated by means of an
cccontrie bar ¢ carried by any guitable driv-
ing-shaflt and connected to the shakers It

ingbelta thinlayer of ove from whieh the norm-
metallic particles wili be removed through the
hoods «, while the metallic particles will be
retained upon the belt and discharged there-
from in any suitable receptacie—for instatice,
as shown at IF.

In Fig. 3 a fan K bas been shown al one
gide of the exhaust or suction pipe A, while
the driving-shaft J isshown accentrically con-
nected o the har 7 for the purpose of recip-
vbeating the same and rocking the shaker G.

In Big. 1 the suetion-pipe A is extended beo-
youd the delivery end ol the belt E aud the
sereens [ permznently and direetly attached
to the open gids n-the hoods .

I Fig. 5 o form . ¢ suction ov exhanst pipo
ts provided by means of which a blowing-fan
mity be applied at the eml A’ of the pipe ora
Guetion fan or deviee at the end A", while
the hoods a extend laterally from the pipe A
andoverthebelt B, asin the formeriystances.
This form of hood is shown in detail in Fig.
6, while in Fig. 7 the hood is provided with &
sereen 117 composed of a seriee of rods ex-
tending aeross the epen end of the hood and
electrically connected with a ground-line.

n Fig. 8 the hood « is provided. with a
curved or segmental sereen H?, similarly con-
nected to constithite an electrie condnetor.

A modified form of the iuveniion is ilius-
trated in Kig. 9, in which the electrically-
charged surface consists of a revolving plute
B, suitably mounted in a standard N, having
an apertured base n, within which a driving-
pulley O may be loeated, and conneeted to
the shait 2, extending dovwnward frow the
plate K
ing beneath the same is n suitable hopperor
raceptacie I, provided awith a diseharge-spout
s, which may be emptied by means of there-
movable, cap or elosure M. Above this re-
Lolving plate awannulay hood «' is connected
1o a suitable suetion ov exhaust pipe AP, while
the plate K is similarly connected with an
clectric generator through the line B. Cen-

Surrounding the plate and extend-’

70,440 -

s hopper 17is pro-

ually above the plate
..

vided, from which the ore may Do fed.
will be secn that theovef nlling
ter'of tho plate E' is carried by the centrifu-
gal foreé exerted in the rouiry motion of the
plate toward the edge thereof, wheve the non-
metallie particles  are drawwn through the

diseharge, while 4he wetallic particlesare re-
pelied from thesereen and discharged at tho
edge of the plate E'into the receptacle T,

A further modified application uf the in-

npon thesen- 70

‘sereen and suetion-pipete a puitable point of 15

vention is shown in Fig. 10, where the ore 3e

passes from the hopper I qver, an inelined
plate K, electrically charged From any suit-
able generator, While the non-metailic, pay-
tieles are renoved from said ore by means ol

v

2 suction-pipe A, provided with a hood «* 35

and sereen Y, suitably conneeted with the
enrth by meansof a ground-line C. - The oro
in its passage between the screen and plate
is freed fromthe non-metallic partieles, which
pass through the exhaust-pipe to
point of discharge, while - the metallic par-.
ticles drop fronr the lower edge of said plate,
asshown at 8. Another madified application
of tho sawme principleis illustrated in Fig. 11,

a suitabla go

where the ore is discharged from a hopper I* 95

upon a‘conical plate or surface B, whieh is
suitably charged by electricity from a gen-
erator-line B, while coneentrie with the lower
portion of the cone a scresn 15, suitably con-
nocted with a grouml-lhm ¢, is disposed. Ir
stho surface of the conieal plate be sufficigntly
charged with eleetvicity, particles oforew hen
similarly eharged with electricity will be re-
pelled therefrom t such a distance that the
non-metaillic particles will pass througl the
seroen HP, falling upon the outside of the par-
tition W, while the metallic particles by their
contaet with the grounded sereen are repelled

therefrom and fall upon the inner su rince of-

the partition, as shown at S.
that in this form of the invention the use of
o suction or exhaust device is not necessary,
norwould it be inany form of structuve where
tho electrified plate or surface can repel the

| Xule]
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1t will be seen 110

non-metallie particles forwsufficient distance. 115

therefrom that they may be deposited in @
soparate receptacle from the wetallic par-
tieles, which are retained near
surface by means of ‘the grounded screen,

the plate or .

which removes the electric charge from tho 120

metal. ‘ B

From the foregoing deseription of the con-
struetion of the apparatus employed in this
invention the operation thereof will be clearly

seen, particularly the essential feature of the -12:

alectrically-repnlsive sereen located above or
adjacent Lo an electrified surface, by moans
of which the nou-metallie particles will-pass
through the sereen while the wetallic parti-

cles ave repolled from the screen and retained 130 - '

between the same and the electrified surface
wntil they are discharged intoa suitable re-
copiacle. From the foregoing it will also be
seen that the uge.of a mnve\wer for the non-

\
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metallic particles is not an edsential element
in the operation of the invention, save when
the strueture and location of the parts are
sueh that the movement of the non-inetallie
particles must be assisted ufter

affected by the electrified condition of the
surface from which they are repelied or sneh
electrieity has been removed by contact with
any othersurface. The successful operation
of the invention is due to the fact that metal-
lie substances lose their charge of electricity
much more readily when brought into the
vieinity of conducting substances or an elec-

trically-repulsive surface than non-metallic

or non-condueting substances—such, for in-

- stance, as the waste or refuse portion of the

20

~
e

ore in its relation to the metallic portion
which it is desired to retain as the valuable
element of the ¢oncentration process. ‘
The sereen located above the electrified sur-
face may be of any desired material or char-

acter and may be coniected with a grounded.
wire, Figs. 1, 2, and- 3, or charged with au

opposite potential to the electrified surface,
Eig. 11, it being apparent that the surface of

the screen should be electrically rapulsive..

It may also be stated that the seope of the in-
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vention contemplates the use of a screen
which is neither grounded nor connected with
4 generator, (see Fig. 9;) as in. the use of
static electricity when the electrified material
approaches the screen the latter becomes
charged with electricity of the same potential
as the metallic particles.. This canses a re-
pulsive action between the screen and the
particle, as is well known 1n_ electrical aris.
The term ‘“electrically - repulsive sereen”
herein nsed is intended to embrace any form
of surface by which the charge may be re-
moved from the metallic particle or so
changed in character or potential as to repel
the particle from the screen or surface, while

* the nou-motz!lic particle which has pot been

80 guickly affected will continue its move-
ment through the screen and there be acted
upon by an extraneous force. .

It will be obviotis from theforegoing deseri p-
tion and illustration that various changes may
bemadein the details of construction and con-
figuration of the apparatus embodying this
invention without departing from the spirit
of the same as defined by the appended
claims.

Having deseribed our invention; what. we.
-claim as new, and desire to secure by Let,ter_s‘

- Patent, is— .

- bo

“ 1. In an ore-concentrator, the combination

‘with an electrified surface, of a sereening

device capable of electrical repulsive action

_disposed adjacent thereto; substantially as
" specified, -

.65‘

2.-In an ore-concentrator, the combination
with an eleetrified surface, of a screening de-

vicecapable of electrical repulsive action dis-

they have.
passed to such a distance that they are nog

‘above daid surface,

«discharged from said surface;

posed adjacent thereto, and means for-con-
ducting non:metallie '
through said screen;
fied. v .
3. In an ore-concentrator, the sombination
with an electrified surface, of a screening de-
viee capableof electrieal repulsive action dis-
posed adjacent thereto, means for conduct-

particles which may pass
substantially as speci-

‘ing' nou-metallic particles which may pass

through said screen, and hoods extending
from said conducting means and disposed ad-

Jjacent to said screen; substantially as speci-.

fied.

4. Inaiu ora-concentirator, the combination
with an electrified surface, of 1 serzening de-
vice capable of electrical repulsive action dis-
posed adjacent thereto, means for conduet-
ing nen-metallic particles which may - pass
through said screen, hoods extending from
said conducting neans and disposed adjacent
to said sereen, and a feeding device

as specified.

o

adapted
-t diseharge upon said su rface; substantially

70
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5. In an ore-concentrator, the combination

with & ‘moving ore - conveying surface; o

means for electrically charging the same, ai.

exhaust device provided with hoods disposed
abovesaid sarface, and electrically-repulsive
screens disposed between said su rface and
hoods; substantially as specified.

- 6. In an ore-concentrator, the combination

with a ‘moving ore - conveying surface, of

means for electrically charging the same, an.
| exhaust device provided with hoods disposed
electrically - reyulsive-

screens disposed between said surface and
hoods, and a feed-hopper adapted to discharge
upon said moving surface; substantially as

‘specified.

7. In an oré-concentrator; the com bination
with -a - moving ore- conveying ‘surface, of

90
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means for electrically charging the same, an.

exhaust deviece provided with hoods disposed
4bove said surface, electrically - repulsive
screens disposed bLetween said surface and
hoods, a feed-hopper adapted to discharge
upon said- moving surface, a rocking shaker
disposed between  said hopper and moving

surface, aud a receptacle to receive materiaj -

as specified. ™

.- 8. Iman ore-concentrator, the combination’

with an electrified surface, of an electrically-

repulsive device disposed adjacent to said "
-surface and provided with apertures through

which non-metallic particles may pass while

TInetallic partictes will be repelied by said de-

vice; substantially as specified.
In testimony whereof we affix our signa-
tures in presence of two witnesses. T
: - - HENRY M. SUTTON.

Witnesses:
‘E. S. LAUDERDALE,
HARRY L. SEAY.

substantially

WALTER L. STEELE, - -

1§
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