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To all whom it may concern: . _ .
* . Be it known that we, LuciEN I. BLAKE, of
Lawrence,county of Douglas, and LAWRENCE"™
N. MORSCHER,of Neodesha,county of W ilson,
- ¢ State of Kansas, citizens of the United States,
* have invented a certain new and useful Im- | conductors require an appreciable time of
- provement in -Mechanism for. Separation of

1 contact with such surface before acquiring
- Conductors from Non-Conductors, of which: ‘the sawne potential as said surface and being
the following'is a specification, reference be-

_ repelled. It is evident that the greater the
1o ing 'had to the drawings accompanying -and difference in potential between the mixed
© forming part of the same. L

~ The improvement relates seperally to the

 art of separating particles of grains having

- varying or different electrical conductivity—

15 that is, the separation of conduetors (or those

" known as relatively good conductors) from

" non-conduetors, (or those having relatively

“poor electrie cond activity,) and relates more

specifically to the construction of apparatus

20 Ly which such separation ean be effected, the

. process. by which sueh geparation is made

“"having been described .and claimed by us in

a separate application for Letters Patent

o péiiding.-.simulmneously herewith and serially

25 numbered 709,238, filed March 16,1899, and of

' 'conductors of,o_nej pot_e-‘ntiaf wheﬁ BrOﬁ-ght

"ferent or opposite potential instantly acquire
the same potential as the conducting-surface
and are repelled therefrom, while the non-

- marked will be the repelling action and that
if the potentials are of opposité sign the
action will be still more marked. If the
mixed mass be simply submitted to the elec-
trostatic_field of the earth, its charge will
have & cortain potential, although it will be
neither plus nor minus, but what iy generally
known as ‘¢ neutral,”in Kind. If such a mass

which has a charge of different potential,
the conducting particles will instantly ac-
quire the 'same potential as the. repelling-
plate and be repelled, whereas the non-con-
ducting particles will reqguire an appreciable
time of contact before acquiring the same po-
rential as that of the plate. Iu commergial
‘practice, however, it will be found desirable,
we think, to charge the mass with eloctricity
of one potential and then recharge it on the
repelling-plate with opposite potential. As

“which the present: application was Qriginally

- The appammsherein,described and illus-

- trated is more par_ticularly'deaigned for the
30 separation of particles of precious or other
metalsand their compounds from sand, silica,

&

slate, and other . similar material occurring
with metals in the state of nature and also
_for the recovery of metals or their com pounds
35 from waste mixtures—such, for example; as
¢ result in various processes of org reduction;
but it is evident that the apparatus herein
deseribed may be applied to the separation
~ -of various other conductors frown non-con-
40 dwetors. * . '
~ Theprincipleof the invention is based upon.
vhe facts, (which we'have fully and practically .
pi-_m'ed,) first, that when a mnass or mixtare of -
~ condueling and non-conducting particles or: | _
45 grains is brought into an electrostatic field or original charge and {ake on the new one in-
7 is charged directly the conductors acquire | mediately; but this double process proceeds
 their inductive or direct charges instantly,
while.the non-conductors require an appre- that a very appreciable time lapses before
- ¢iable time to become charged; second, that | they take up a new “charge, during. which

non-conductors is-due to the difference of
to acquire the same potential as the repel-
ling-surface, it is evident that this difference
in titne will be proportionately increased by
first imparting to the mixed mass-a charge

which must be given up to the repelling-plate
up a new charge from the repelling-surface.
Thus the particles must first lose their initial
charge and then take on & New and different
charge. The conducting particles lose their

R J

into contact with condueting-surfaces of dif- .

mass and the conducting-surface the more-

the separation of the eonductors from the

| pefore the particles of the mass begin to take

so slowly with the non-conducting particles .

5C
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be brought into contact with a repelling-plate
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time required‘ for satd particles, respectively,
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period of time they have passed off the re-
pelling-plate into their separate receptacle,
as hereinafter more particularly deseribed.
The apparatus by means of which our in-
vention 18 put in practice consists, in general
terins, of a repelling-surface which is elec-
trically charged with a different potential
from that of the mass, which by suitable
means 18 conveyed into contact with snch re-
pelling-surface. Preferably the plate or other
means of conveying the mass to the repel-
ling-surface is so arranged with reference to
a source of” electricity that. the particles of
sald mass become electrically charged there-
from before the mass passes onto the repel-
ling-surface. This electric charge may be
imparted to the mass by induction, in which
case an electrically-charged plate is brought
near the mass as it passes over the conveying-
surface, or inay be directly charged, in which
case the source of electricity is connected
with the conveying-surface over which the
IRASS passes, the mass obtaining its charge by
direct contact with the conveying-surface.
In connection with the conveying-surface is
the repell_ing—surfa.ga. This is preferably,
though not necessarily, arranged under the

end of the conveying-surface, sothat the mass

passing from the conveying-surface falls by
the action of gravity upon the repelling-stur-
face, which is preferably inelined, so as to be
This repel-
ling-surface is charged either by induction or
by direct charge with an electric charge of
different and preferably opposite potential to

‘the charge of the mass as it passes from the

conveying -surface. The repelling-surface

.may be charged by induction by placing op-

posite it an electrically-charged plate of op-
posite potential to that desired to be obtained
in the repelling-surface, or it may be direct! y
charged by connecting it with a source of
electric energy of the desired potential.

The action of our apparatus is as follows:
The mass of mixed conductors and non-con-
ductors passing through the electrostatie field
of the earth have a charge of a certain poten-
tial, though neither plus nor minns in kind,
or, passing over the conveying-surface and
being subjected to the influence of & source

- of electricity, as described, receives a charge

35

of electricity of one potential and either pias
or minus, as the case may be. Passing from
the end of the conveying-surface the mass is
brought in contact by gravity or any other

suitable means with the repelling-surface.

As that surface is charged with electricity of

'a different or preferably opposite potential to

6o

the charge sustained by the mass, the mass

seeks to acquire the same potential as that of

- the repelling-surface. . If the mass is already

0%

charged with an opposite potential to that of
the repelling-surface, it first has to give up
the charge which it already has. The con-
ducting particles immediately give up their
charge and immediately take on the new
charge of the repelling-plate and are at once

668,702

were linmediately repelled from the place

feature of the invention.

repelled from the said surface. The non-
conducting particles, however, give up their
first charge very slowly, meanwhile clinging
to the snrface of the repelling-plate by reason
of the fact that they are charged oppositely
to the repelling-surface. While clinging to
this surface the non - conducting ‘particles
travel down and along toward its lower end.

Afterthenon-conducting particles have given

up their initial charge they commence very

75

slowly to take on the charge of the repelling- |

plate. ‘Before they have received sufficient
charge of the same potential &s that of the
repelling-surface to cause their repulsion thev
have passed off at-the lower end of the plate

8o .

Aand have fallen into a receptacle provided

for them. The conducting particles which

have also been received in a saparate recep-
tacle. If the mass is not origi nally charged .
with a potential opposite in kind to that of
the repelling - surface, the same action as
above described takes place, excent that the
mass does not have to give up one kind of
charge before cominencing to take on the
other. The difference in time between the
acquisition of the new potential by the con-
doctors and non- conductors, respectively,
will therefore be shorter than if the mass were
charged with an opposite potential before
coming into contact with the repelling-platae.

It is apparent that various modificationsof .
the apparatus above described iay be sug-
gested, all of which, however, will eontain
the essential features of our invention.

We here illustrate and deseribe two modi-
fications which fully set forth the general.

90
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Figure 1 is & view in section of one form of
Apparatus made in accordance with our in-
vention. Fig. 2 represents in sedtion another
modification of our invention. @

Referring to Fig. 1, A is an inclined ¢on-
veying-surface of any suitable material and
shape, upon which the mass of finely-ground
and mixed conductors and non-conductors is
fed from a hopper J. The conveying-surface
A is here directly connected with a source of
electricity of one potential—as, for example,
with a source of electricity bearing the minus
sign. The niass passes over. the conveying-
surface A, becoming charged with electricity
of the minus sign.- B is a wheel of ANy suit-
able material and size, so arranged that the
mass passing from the conveying-surface A
shall be brought by gravity or other means .
against the periphery of the wheel. This
wheel is connected with asource of electricity
of sign opposite to that of the conveying-sur-
face A, and therefore opposite to that with
which the mass is charged as it passes from
the conveying-surface. Asthe charged mass
falls upon the periphery of the wheel B the
conductors immediately lose their minus -
charge, take up a plus charge, and are re-
pelled from the peripheryof the wheel in the
manner above deseribed and as shown in the
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| dt:awipgs. _Th‘é _ndn_—-.cbnductof&, however,’
~eling to the periphery of the wheel and are
earried around by its revolution, either fall-

ing off when reaching the lower part of the | _the-conveying-surface K it receives by indue- .
tion from the plate M an electrical charge of

s wheel or being scraped off by a scraper H of
any suitable form. The non-condueting par-
ticles .thus -falling- from the wheel B pass
through a trough E into a suitable recepta-
cle. The conducting p
pelled from
upon an incline Fand pass into a suitable re-

TO

ceptacle G. To assist in- the separation of

the condueting from the non-condueting par-
ticles as the former are repelled from the pe-
riphery of the wheel B, we find it of advan-
tage, although not necessary, to use a series
of shutters or inclined platforms C, arranged
opposite to the portion of the wheel B, where
the cond ucting particles are repelled. - These
shutters are connected with a source of elec-
tricity of the same sign as the conveying-
plate A. When the conducting particles be-
come charged with electricity of. the same
sign as the wheel B, these particles are not
only repelled by the plate-wheel B, but are
also attracted by the shutters C. This at-
rraction assists materially in the separation
of the condueting particles from the non-c¢on-
ducting particles which cling to the periphery
of the wheel B. The shutters C are open at
both sides, so that the conducting particles
. ean pass into the shufters and fall upon the

plate F, and -80 1nto the receptacle G. We
~ also find it desirable, although not necessary,
35 to use a plate D, arranged near and above the

lower end of-the con veying-surface A. This
] is connected with a source of electricity
of similar sign to the wheel B and is given &

20

30

charge of sufficient strength to attract' the

40 particles as they pass down the plate A and
to lift them part of the distance between the
plate A and the plate. D.  The charge should
not be strong enough, however, to cause. the
particles to be lifted Into contact with the.

plate D.
passing down the conveying-surface ‘A are-

lifted by the plate D and deposited upon the

periphery of the wheel B in a muach wmore
cattered condition than if they fell directly
o
riphery of the wheel, thus insuring a quicker
and more intimate econtact of the conducting
~particles against the periphery of the wheel B
than would otherwise be obtained. The at-

55
in the rapidity of the feed of the mixed mass
onto the wheel B. . = . . T e
" Referring now to Fig. 2, K is the convey-
ing-surface,(herein shown asan endless belt,)
upon. which the mixed mass is deposited from-
a suitable hopper L.  The conveying-surface
. in this instance is _groullde‘d‘and_.is_neut-_ifal;'
- ‘OQver the lower end of. the-conveying-surface
is placed a plate M, which is charged with
65 electricity of one potential—as, for example,
of the-plus sign. The space between this

Yo

" plate and the conveying-surfaceis such as to |

articles which are re-
the periphery of the wheel B fall

as they are repelled

The particles of the mixed mass.

 fell di | same -and the sondueting particles outside.
from the end of the incline A upon ‘the pe- |

traction of the plate.D also assists materially |

{ swering to give to the mass an initial

3

neure that the mixture being charged by the

will riot be lifted from the belt by elec-

plate irom
~ As the mass passes over

trical attraction. 70

a sign opposite to that of M. Passing from

‘the conveying-surface K the mass is brought

into contact with the inclined repelling-plate
N, which . plate sustains an electrical charge
of opposite potential to that sustained by the
mnass coming in contaet with it. Thischarge

'75..' |

may be given either by directly connecting

the plate N with a source of electricity of the
desired sign or by placing op posite said-plate
a plate O, which sustains an electrical charge
of sign opposite to thatb desired to be impart-
od to the plate N, thereby inducing in the
plate N a charge of sign opposite to that of

8o

35

‘the plate O. P isanother plate arranged be-

low the plate N and sustaining an electrieal
charge of sign the same as thatof N. Qisa
partition to maintain the separation of the’
two streams of condueting and non-conduct- 9o
ing material. R and S are receptacles to re-.
ceive said particles when separated. The
mixed mass passing nnder the plate M re-
coives by induection a charge opposite in sign
to that of the plate M. When the combined
mass cowes in contact with ‘the plate N, the
condueting particles give up their chargeand

receive another charge of the same sign as

95

| the plate N and are thereupon repelled from
‘the surface of said plate.

If the plate O 18 100
used, it will attract the condueting particles -,
from the plate N, and .
thus assist in separating them from the non-
condueting - particles. . 'The latter give up
their charge.of electricity very slowly upon
the surface of the plate N and take up a new
charge with equal slowness, Before they

105

have received sufficient charge to cause them

to be repelled .from:the plate ‘N 'they have

passed along the surface and off from itslower 1 10

end. : The plate P servemy faurther, to guide

-

_the -non-conducting ‘particles as"they leave
the plate N and

| maintain;’ them in @ St ream.
The partition Q i§ so arranged thas the nou-
conducting partieles will fall ‘Ynside of the 11§

As heretuforeexplained, it is:not necessary

‘that the conveyin g-surfaces in anyof the modi- S

fications of:our in veution shoild be so- cony,
nected or arranged inrelation to the S0U1Ce off 120
olectricity that the mass passing over said -
surfaee shonld receive a charge of definite. . -
sign, the electrostatic field of the earth an-

tial different from that of the charge-repel-] 125

ling plate. Nevertheless, in ecommereinl prac-?,
tice it is desirable to use two fields of oppo-

site potential in the manner suggested in the i

modifieations hereinbefore described. . -
[t'is evident that the conveging-'-su-rf}ths 130
may be of any suitable material and shape,

‘that the conveying and repelling surfaces

may be differently arranged, and that the N
means for subjecting the mass to the elec- .



static field or charge of different or prefer-

10

I5

h arrangementof parts may be made within our
- invention, |

20

- ters Patent, is—

~ ration of the conducting particles of a mixed
mass from the non-cond ucting particles of the

25 8ame, an electrically-charged repelling-sur-

- contact with said repelling-snrface.

10

- trostatic energy arranged relatively thereto
-for imparting to the mass an electric charge,

15

40

45

~described, a conveying-surface, a source of

§0

55.

6o

charge as the repelling-surface and are re-

‘take s0 long to hecome electrifiad by the re-
- pelling-surface that they fall from the bottom

ration of the conducting particles of g mixed

and arranged to receive the charged mass.

~ Bame, a conveying-surface, a souree of elec-
- trostatic energy arranged relatively thereto

| elecbmstatlc.energy arranged relatively there-
toforimparting to the mass an electric charge,
a repelling-surface electrically charged at a

posite said repelling _ .
| charged surface of opposite potential to that
of the repelling-surface. | -

ted to an electros charge of

one potential is then subjected to an electro-° described, a conveying-surface, a source of

‘electrostaticenergy arran ged relatively there-
to forimpartingtothe mass an electric charge,
a repelling-surface electrically charged at a
different potential from that of the mass and

bl%_.opposita' potential, whereby the condnat.- |
Ing * particles instantly acquire the same

pelled therefrom, while the non-conductors
posite said repelling-surface an inclined sur-

of such surface before repulsion occurs. It

tential to that of the repelling-surface. |
i8 also evident that other changes in relative

_ 8. In-an apparatus for the purpose above
described, a conveying-surface, a source of
L _ - ,’el‘e‘ctmsmtic-anergyarmnged relatively there-
Having thus deseribed our invention, what | 4o forimparting tothe massan electric charge,
we claim as new, and desire to cover by Let-

different potential from that of the mass and

1. In an apparatus for effecting the sepa-

posite said. repelling:surface & series of in-

face of different potential from that of the
mass, and weans for con veying said mass into

fﬂcﬁ; | - | .

_+9.. In'an apparatuys for the purpose above
‘deseribed, & con veying-surface, a source of
electrostatic energy arranged relatively there-
to forimparting to the massan electriccharge,
an'electrically-charged plate of the same sign
a8 the charge of the repelling-surface and ar-

2. In an apparatus for effecting the sepa-

mass from the non-conduaecting particlesof the
Same, a conveying-surface, a source of elec:

surface and between it and the repelling-sur-
face, whereby the particles of the mass are

‘Attracted and lifted part of the way between
the conveying-surface and said plate and de-
“posited on the repelling-sarface irr & scat-
tered condition, and a i'epellmg-surf:»}ce elec-

and a repelling-surface electrically charged
at a different potential from that of the mass

3. In an apparitus for effecting the sepa-
ration of the cond ucting particles of g mixed
mass from the non-cond ucting particles of the

charged mass. R
10. In an apparatus for the purpose above
described, the conveying-surface, a souree of
electrostatic energy arran ged relatively there-
‘toforimparting to the massan electric charge,
& moving repelling - surface electrically
charged at an opposite potential from that of
| the mass and Arranged to receive the charged

mass, an electrically-charged inelined surface

for imparting to the mass an electric charge,
and a repelling-sarface electrically charged
At an opposite potential from that of the mass
and arranged to receive the charged nass.

_ 4. In an apparatus for the purpose above

surface and arranged Opposite thereto, and
an electrically-charged plate of the same sign
a8 the charge of the repelling -surface ar-
ranged above the lower end of the conveying-
surface and between it and the repelling-sur-
face, substantially as and for the purposes
above described, S

11. In an apparatus for the purpose above
described, the conveying-surface, & source of
electrostatic énergy arranged relatively there-
to forimparting to the mass an electriccharge,
& revolving 'repelling - surface electrically
described, a conveying-surfaee, & source of ,
the mass and arranged to receive the charged
mass, an electrically-charged inclined surface
Pf Opposite potential to that of the repelling-

arranged to receive the charged mass, and op--

face electrically charged at an opposite po-

& repelling-sarface electrically charged ata -
arranged to receive the charged mass, and op-

clined shutters electrically charged at an op-
posite potent-i-a.l to that of the repelling-sur-

ranged above the lower end of the conveying-

7. In an apparatus for the pur.pooé above

75

'85
90
95
100
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of opposite potential to that of the repelling- -

120

125

130

charged at an opposite potential from thatof -
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surface and arranged opposite‘ thereto, an | elecﬁricaﬂy-cha.r,é:éd plate of the same si'g'_n‘a‘s
electrichlly#charged_ plate of the same sign 48 | the charge of the repelling-surfa;ce arranged 20
the charge of the repelling-surface arranged | above the lower end of the conveying-surface

above the lower end of the conveying-surface and between 1t and the repelling-suriace, &
-~ g and between it and the repelling-surface, and scraper-arranged to remove from _the_revol,v- |

~ ‘a scraper arranged to remove from the re-| ing repelling-surfaceany particles which may

volving repelling-surface any non-conduct- | be adhering, and guiding-surfaces for receiv- 25
_ing particles which may adhere thereto. = | 10g and guiding into proper receptacles the

g VA In an apparatus for the purpose above | separated streams of conductors and 1_1011'-(_:011-_-'
ro deserived, the conveying-surface, a source of | ductors. * L

electrostaticenerg -arranged relatively there- - LUCIEN T. BLAKE; o
to forimparting tothe massan olectriccharge, | .~ LAW-RENOE’CN;;M’.ORSCHER..
a revolving repelling - surface electrically | Witnesses for Lucien 1. Blake: o
. charged at an opposite potential from that of " Epwarp F. HOLLIS, . . |
15 the mass.and arranged to receive the charged ANDREW A. HIGHLANDS. .
" mass, an elecb*rically-chargedincline’d surface Witnesses. for Lawrence N. Morsecher:
of opposite potential t0 that of the repelling-}{ - D. R. CAVEN, . '

surface and arranged opposite thereto, an. L. C. STOCKING.
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