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UNITED STATES PATENT OFFICE. 
{IENRY M. SUTTON AND WALTER L. STEELE, OF TALAS, TEXAS. 

ELECTRIC oRE-conce NTRATO . . 

SECIFICATION forming part of getters Patent No. 670,440, dated. March 26, 1901. 

2a aii, whom it may concern: 
Beit known that we, HENRYM, SUTTON and 

WALTER L. STEELE, citizens of the United 

s Application filed Jaly 8, 1900. serial No. 24,063, (No model.) 

stances will be discharged to a proper recep 

States, residiug at Dallas, in the county of 
Dallas, State of Texas, have invented certain 
new and useful Improvements in Electric Ore 
(Concentrators, of which the following is a 
specification, reference being had therein to 
the sceoapanying drawings. 

This invention relates to an electric ore 
concentrator, and particularly to at appara 
tus wherei a dry separation is effected by 

is 

2. 

25. 
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electrifying particles of ore. 
One object of the invention is to provide an 

improved method and means for electricaily 
coincentrating and separating various metal 

tacle, and means for discharging the non-me 
tallie particles at an independent, point. 
Other objects and advaitages of the inven 
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tion will hereinafter appear in the following 
description, and the novel features thereof 
will be particularly pointed out in the ap 
pended claims. . . . 

lic substainees from their respective ores or, 
the substances within which they may be con 
tained by means of a surface charged with 
static electricity in connection with suitable 
means for separating the waste or refuse ima 
terial 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 in controlling the electrified parti 
cles, as they not only mutually repel each 
other, it it are alternately attracted and re 
pelled toward any solid substance ised to ef 

3& feet the separation of the metallic from the 
alor-3etálic particles, and the resultis a gen 
ei'ai Seattleting of the metallic ore without an 
effective separation. In the prior art it has 
aise been coinnon to use air to effect, a nie 
chanical agitation of the ore; but in this 
sileiiod tie 8 maller particles of the valuable 
taegallie substances are either blown away 
with the non-taetallie particles or are mixed 
there with, so that a thorough concentration 
cal not be effected. The objections thus 
fols ind to the deviees now in use are overcome 
by neans of the structure here with presented 
in which an electrically-repulsive screen is 
placed adjacent to the electrified belt on 
which the ore lies in a paiverulent condition, 
azid the suction-pipe or other device may be 
ised for the renoval of the non-metalic par 
ties. A further object of the invention is to pro 
vide an apparatus embracing means by which. 
the ore will be fed in a thin layer to an elee 

In the drawings, Figure 1 is a longitudinal 
section through one form of the invention. 
Fig. 2 is a vertical cross-section on the line 
22 of Fig. 1. Fig. 3 is a perspective of this 
form of the invention, showing a slightly 
modified application of the exhaust-fan. Fig. 
4 is an elevation of a further modification of 
the exhaust or suction pipe. Fig. 5 is a pian 
showing an arrangement of exhaust - pipe 
adapted for operation by either a blowing or 
suction device. Figs. 6, 7, and 8 are detail 
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perspectives of different forms of screen 
hoods adapted to operate in connection with 
an electrified surface. Fig. 9 is a modified 
form of the invention elabodying a rotating 
electrified surface. Fig. 10 is a further modi 
fication enploying an inelined electrically 
charged surface, and Fig. 11 is a modification 
embodying a conical electrified surface. 

Like letters of reference indicate like parts 
throughout the several figures of the draw. 
ings. 

In describing the several applications and 
aodifications of this invention it may here 
be stated that the specific structure et a ployed 
may be varied to a large extent. Although 
ths for 3 shown produces the most satisfactory 
results, still the essential principles involved 
are an electrified surface either stationary or 
movable and an electrically-repulsive screet 9o 
or surface iocated adjace at to the electrifiei 
surface to perplit the passage of the non 
metallic particles through the screen, whiie 
the metallic particles will be repelled this re 
from and returned to the surface. . 

Referring to Fig. 1, the letter A designates 
an exhaust, or suction pipe of any desired cori 
struction provided at points with hoods a and 
connected at its discharge end with a suitabie 
fan K., having a dischargé k, Fig. 3, or other 
device for creating a siction orexhaust there 
in. Beneath the hoods d of this suction de 
vice a beit E is suitably mounted upon pull 

trified surface, from which the metallie sub-lleys or rollers D and is electrically charged, 

d 
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2d 
will be seen that the movement of the shakers 
Galici th pill y will is huge upc) the nov 
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s 
preferably by a static current, by means (if 
a conductor from a generator and any suit 
able connections, such, for instance, as a 
brush li. It triposed between this belt, and 
the suction device is a metallie screen II, con 
st it anting it (electri' ('a letti' anteuil (cted 
with the earth by in eans of a ground fine C, 
st) as to return to the earth :tily cari's nt re 
'i'ived by the screen through the metallie 

in valie cap or closure M. 

particles coining in contact there with. The 
traveling belt HE is provided with any desired 
form of feeding device-for instance, a hop 
per I-in which the ore is placed in a propcrly 
pulverized (inclition and from which it is fed 
by shaker (, pivoted at oc end and pro 
vich'? with a hail it for lischarging the ore in 
a thin layer upon the iv:lt E. This rocking 
shaker is suitably operated by means if an 
((('fantric' bir i, carried by any suitable driv 
ing-shift, and connected to the shaker. It 

ing belt, a this layer of ore from which the nort 
metallic: particles will be removel through the 
hoods (t, while the metallic particles will be 
retained upon the belt and discharged there 
from in a lay Saitalple receptacle-for inst afice, 
as shown at F. 

In Fig. 3 a fan IX has been shown at one 
sile of the exhaust or suction pipe A, while 
the drivilig-shaft J is show eccentrically con 
nected to the inar i for the purpose of recip 
'Oeating the satane aid rocking the shaker G. 
In Fig. the suction-pipe A is extended pe 

yotid the delivery end of the belt E and the 
screens II perht lie by and directly attacled 
to the open cirds rift he hoods it. 

Ill Fig. 5 it for , f sucti)) or exhaust pipe 
is lirovided by means of which a plowing-fan 
inity be applied at the enl A" of the pipe or a 
suction fan or device at the end A", while 
the hoods a extend laterally from the pipe A 
and ove'' the belt. E, as in the former is tances. 
This form of hood is shown in detail in Fig. 
(3, while i Fig. 7 the hood is provided with a 
screen I', '(in posed of a series of rods ex 
tendit g : : ross the open end of the hood and 
electrically collected with it gco ini-line. 

In Fig. S the lood ( is provided. wit in a 
curved or segmental sereen H', similarly con 
nected to constitute an electric conductor. 
A i? lified for in of the iuveition is illus 

trated in lig. 9, in which the electrically. 
charged surface: consists of a revolving plate 
E", suitably mounted in a standard N, having 
an apert tirel base, within which a driving. 

tley () inity be located, and connected to 
the shift, ', exeutling downward from the 
late E'. ing leiae: th the same is a suitable hopper or 
''ce it (: t: , rovide with a discharge-spout, 
S, which mily be e i tied by means of the re Alov () this re 
'. living plate an annular hood (t" is connected 
to il suitable suction or exhaust pipe A", while 
the plate E is similarly connected with an 
electric generator through the line B. Cen 

Siri'ot inding the plate and extend 

670,440 
trally above, the plate E a hopper ' is pro 
victed, from which the ore lay to feti. It, 
will be seen that the ore falling tipton the gen- in 
ter of the plate E is carried y the centrifu 
gal force exerted in the rotary motion of the 
plate toward the edge thereof, where the non 
metallic particles are drawn through the 
discharge, while the metallic particles are re 
pelled from the screen and discharged at the 
edge of the plate E' into the 'i'('etattle I. 
A further modified application if the in 

wention is show in Fig. 10, where the ore 8o 
passes from the hopper I over an inclined late E, electrically charged from any stuit 
able generator, while tine non-metaillic par 
ticles are rethovel from said ore by means of 
a suction-pipe A", provided with a hood ?t 
and screen II, suitably connected with the 
e:rth by means of a ground-line C. The ori) 
it its passage between the screen and plate 
is freed from the non-metallic particles, which 
pass through the exhaust-pipe to a suitable 
point of discharge, while the metallic par 
ticles drop frontic lower edge of said plate, 
as shown at S. Another modified application 
of the same principli is illustrated in Fig. 11, 
where the ore is tisclai'ged from a hopper I 
upon a conical plate or surface E, which is 
suitably charged by electricity from a gen 
erator-line B, while concentric with the lower 
portion of the conc a screen i?, suitably con 
nected with a ground-line C, is disposed. If 
the surface of the conical plate be sufficiently 
charged with electricity, particles of ore when 
similarly charged witl electricity will be re 
pelled there from to such a distance that, the 
non-metallic particles will pass through the 
screen H, falling upon the outside of the par'- 
tition W, while the metallic particles by their 
contact with the grounded screen are repelled 
therefrom and fall upon the inner surface of - 
the partition, as shown at S. It will be seen 
that in this forum of the invention the use of 
a suction or exhaust device is not necessary, 
nor would it be in any form of structure where 
the electrified plate or surface can repel the 
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screen and suction-pipe to a suitable point of 75 
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s go 
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non-metallic particles for a sufficieut distance, I 15 
therefrom that they may be deposited in a 
separate receptacle from the metallic par 
ticles, which are retained near the plate or 
surface by means of the grounded screen, 
which removes the electric charge from tho 
metal. From the foregoing description of the con 
struction of the apparatus employed in this 
invention the operation thereof will be clearly 
seen, particularly the essential feature of the 
electrically-repulsive screen located above or 
adjacent to an electrified surface, by means 
of which the non-metallic particles will pass 
through the screen while the metallic parti 
cles are repelled from the screen and retained 
between the same and the electrified surface 
until they are discharged into a suitable re 
ceptacle. From the foregoing it will also be 
seen that the tase of a conveyor for the non 
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670,440 
metallic particles is not an essential element 
in the operation of the invention, save when 
the structure and location of the parts are 
such that the movement of the non-netallic 
particles must be assisted after they have, 
passed to such a distance that they are not 
affected by the electrified condition of the 
surface from which they are repelled or snch 
electricity has been removed hy contact with 
any other surface. The successful operation 
of the invention is due to the fact that metal 
lic substances lose their charge of electricity 
much more readily when brought into the 
vicinity of conducting substances or an elec 
trically-repulsive surface than non-metallic 
or non-conducting stubstances-such, for in 
stance, as the waste or refuse portion of the 
ore in its relation to the metallic portion 
which it is desired to retain as the valuable 
element of the concentration process. 
The screen located above the electrified sur 

face may be of any desired material or char 
acter and may be connected with a grounded 
wire, Figs. 1, 2, and 3, or charged with at 
opposite potential to the electrified surface, 
Fig. 11, it being apparent that the surface of 
the screen should be electrically repulsive. 
It may also be stated that the scope of the in 

30 
vention contemplates the use of a screen 
which is neither grounded nor connected with 
a 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 causes a re 
pulsive action between the screen and the 
particle, as is well knowl in electrical arts. 
The term “electrically - repulsive screen” 
herein used is intended to embrace any form 
of surface by which the charge may be re 
noved from the metallic particle or so 
changed in character or potential as to repel 
the particle from the screen or surface, while 
the non-motallic particle which has not been 
so quickly affected will continue its move 
ment through the screen and there be acted 
upon by an extraneous force. - 

It will be obvious from the foregoing descrip 
tion and illustration that various changes may 
be made in 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 described our invention, what. we 

claim as new, and desire to secure by Letters, 
Patent, is 

1. In an ore-concentrator, the combination 
with an electrified surface, of a screening 
device capable of electrical repulsive action disposed adjacent thereto; substantially as 
specified. 
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2. In an ore-concentrator, the combination 

with an electrified surface, of a screening de 
vice capable of electrical repulsive action dis 

a 

posed adjacent thereto, and means for con 
ducting non-metallic particles which may pass 
through said screen; substantially as speci 
fied. 

3. In an ore-concentrator, the 3ombination 
with an electrified surface, of a screening de 
vice capable of electrical repulsive action dis 
posed adjacent thereto, means for conduct 
ing non-metallic particles which may pass 
through said screen, and hoods extending 
from said conducting means and disposed ad 
jacent to said screen; substantially as speci. 
fied. 

4. In aii ore-concentrator, the combination 
with an electrified surface, of a screening de 
vice capable of electrical repulsive action dis 
posed adjacent thereto, means for conduct 
ing non-metallic particles which may pass 
through said screen, hoods extending from 
said conducting means and disposed adjacent, 
to said sereen, and a feeding device adapted 
to discharge upon said surface; substantially as specified. 

5. 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 
above said surface, and electrically-repulsive 
screens disposed between said surface and 
hoods; substantially as specified. . 

with a moving ore - conveying surface, of 
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95 6. In an ore-concentrator, the combination 
means for electrically charging the same, an 
exhaust device provided with hoods disposed 
above said surface, electrically - rep-tilsive 
screens disposed between said surface and 
hoods, and a feed-hopper adapted to discharge 
upon said moving surface; substantially as specified. 

7. 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 
above said surface, electrically - repulsive 
screens disposed between said surface and 
hoods, a feed-hopper adapted to discharge 
upon saidi moving surface, a rocking shaker 
disposed between said hopper and moving 

od 
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surface, and a receptacle to receive material 
discharged fron said surface; substantially as specified. 
... 8. In an 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 
hmetallic particles will be repelled by said de 
vice; substantially as specified. 

In testimony whereof we affix our signa 
tures in presence of two witnesses. “. . . . 

- HENRY M. SUTTON. 
WALTER L. STEELE. Witnesses: 

E. S. LAUDERDALE, 
HARRY L. SEAY. 
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