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“Be it known that we, HDNRY M. SUTTON

- provements in Processes of Magnetically and
1 L ;f-Statlc.:Llly Treating Ores, of whmh the follow-

. 'ipng'is a speelﬁcatlon

10

S e --"passaﬂ'e through a single machine.

s .
T ;_--trea,t the ore so as to remove therefrom me- |
... tallic or other particles of a magnetic charac- |

- The process has for an object to pf1maf11y'

.f}'::,-;;' o ter which usudlly are of a crj?smlhzed form,

.. having sharp corners or points which ﬂleatly
interfere with a subsequent static separation
by lowering the potential of the statically-
charged conveyer, and thereby diminishing
‘the amount of: matelldl tha,t can be treated |
'__.at one time, - |

et Animportant coopemtlon between the mag-
t'netlc and static separators in their joint ac-
oo tionis that when a statie charge of any po- |
© . tential is given the con veyer used 1n the sepa- |
_eilo o rator thls. charge creates an induced chargei
el i 0 30

R RS T

of equal potenmal in some adjacent part, in

© ., thisinstance in the frame of the machine,

..~ which is of any suitable material and msu-' |
. . lated from the metallic belt or conveyer to |
-+ which the charge is applied, and the frame |
is further insulated from the floor or sapport.
- From this it will

"+ .+ upon which the parts rest.
.. be seen that the more static charge placed |
~ .. upon the conveyer the greater the charwe re-
.!_:I_-_,E_,;__;_;-_f_::ig;_-celved by the frame, and subsequently the
FE I _;comphshed A portion of this char ge upon

more eumenn used the better work can be ac-

 the frame is collected and retained on the

. surface of the magnets used for the magnetic -

ﬁ}??.":j 'f;j'-f.,j _separatwn whleh magnetsareener fr1zed from

::"'.?f;';"_.iwork of the machine.

a dvnamo or other bmtable source and receive

. an additional statie charﬂ"e from the frame-

These magnets . also

. actasa condenser attached to the frame of

.7 the machine, and the heavy charge carried
‘thereby is retumed to the belt the moment

- 509

1eference being had
-?_therem to the accompanying drawings.
oo Thisinvention relates to a process for mag-
T T netically and statically treating ore to sepa- |
©o“oo o rate the valuable metal therefrom duri ing its

1"of the frame, and thus an even and continu-

ous charge is maintained upon the belt to ef-
',WALTER L. STEELE, and EDWIN G. STEELE a

citizens of the Umted States, residing at Dal-
.. 5 lag, in the county of Da,llas, State of Texas,
" have invented certain new and useful Im- |

‘separation.
‘the belt is essential,

-parts shown in Fig. 3.
1natie illustration s-hOwing*the current-wind-

- construction

fect the mosb desirable, even, and suceessful
This restoring of the charge to

as ﬂllctl]dtl()ll In the

55

static current is liable to oceur, and every |

Other objects and advantfwes of the inven-

‘tion will hereinafter appear in the following
“description, and the novel features thelcof
‘will be particularly pointed out in the ap-

pended claims.
In the drawings, Figure 1 1s a perspective

of the eombmed maﬂ‘nemc and static separa--
“tor.
3is a hmlzontal section through a portion of

Hig. 2 is a fs1de elevation thereof. Fig.

the magnetic roller and the cleaner roller
therefor.

ing for the electromagnet. Fig. 6 is an en-

~particle of material which passes { throuﬂ'h the
| screen reduces the charge on the belt to that
extent, which loss must be restored from the
static generator assisted by the charge on the
frame and surface of the magnetic rolleI

6o

70

Fig. 4 is an end elevation of the
Fig. 5 is a diagram-

73 _.

larged detail of the contact-points between

the magnetic roller ‘and cleaner, showing a

modlﬁeatlon of the cleaner-roll plates Fig.

7 is a modified form of mdﬂnetw roller and

cleaner-roller. Fig. 8 is an elevation of a

modified armnﬂement of the separator, and
Fig. 9 1s a Vertleal section on line 9 9 of Fig. 8.

L1ke letters of referenceindicate like parts.
throughout the severa,l figures OE the dla,w- |
ings. | |
Asﬂlubtratmwoneformofapp&raﬁusadapt- |

80

ed toaccomplish the process of statically treat-

2, wherein the letter A designatesa mdgnetlc

receive a feed of ore from a hopper B and to

‘discharge the same upon an electrostatically-
This
-static separator may be of any. preferled_
adapted to receive the ore:

chmged separator, as indicated at C.

‘ing the ore after the same has been subjected
to a combined static and magnetic action a 9o
form of theinvention is shown in Figs. 1and

‘separator of any desired character adapted to

95 '. '

after having passed under the mﬂuence of

the mawnetm action—for instance, as dis-

¢closed in Patent No. 670,440, dated March 26,

109

._-_:';that the pntentlal of the belt drops below that | 1901, wherein the essentml elemeuts eom-;‘ _
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prise the statically-charged endless belt C', | which are suitably magnetized by passing ah

mounted upon suitable rollers C*? and insu-
lated therefrom in any desired manner, while
bearing upon or adjacent to one surface of
the belt a brush or conductor C® communi-
cates with asource of electrostatic electricity.

In the patent mentioned the separation is ef-

fected by means of a screening member C*
and suction or draft through the hoods C°.
This screen memberis connected to a return-
circuit—for instance, by meansof a grounded
line C*—so as to repel the metallic particles
from the screen C*and permit the non-me-
tallic particles to pass therethrough and be
removed by the draft through the hoods C°.

In the application of the present process it

is desirable that the rolls C?% which are insu-

lated from the belt ', should be mounted in
a frame D of any smta,ble material—for in-
stance, wood—having supporting-standards
D',
theretfor by any form of insulation, such as a
block D? while the magnetically-charged
separating device is connected to this frame
by means of standards D?, rising therefrom

~and forming the journal-support for the mag-

30

netic separator. Under these conditions it
will be seen that the frame is insulated from
the belt and a counter-induced charge is gen-
erated in the frame equal to the charge in the

- belt, which induced charge is opposite in po-

35
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larity to that of the belt, and by means of the

communication between the frame and the

magnet the surface of the latter, acting as a
condenser to receive a portion of the surplus
static electricity, is energized, so that when

the potential of the belt falls below that of |

theframethechargefromthe magnetsreturns
to the belt and establishes an equilibrium.
This is particularly necessary, as the particles
of waste 1n rising to and passing through
the sereen reduce the charge in the belt in
different degrees, depending upon the char-
acter of material operated upon and at dif-
ferent times with the same character of ma-

terial, owing to the presence of more or less

metal therein, so that it is essential to static-
ally charge the magnets adjacent to the static
separator for the purpose of receiving and
retaining an equalizing charge for nuse when
necessary. lIn addition tothe magnet acting
as a condenser the effect of the combined
static and magnet action upon the diamag-
netic and non-magnetic particles is to cause
a difference of potential between the particles,

S0 as to assist the magnetic action in collect-

ing the same 1n a separated form, which per-
mits a much more thorough and easy separa-
tion than would be effected under the influ-
ence of the static separation alone.

In Figs. 4 to 7, inclusive, an improved form
of magnetic Separat01 has been shown, and
also-a (,leamnﬂ'-1 olleradapted to magnetwally
discharge the materla,l collected by the mag-
netic roller The magnetic roller or separa-
tor A consists of asupporting-shaft A’, adapt-

which are insulated from the support

electriec current through a winding adjacent -

tothe plate orlamination. Between the plates
A*acore-ring A®is disposed, and an electrical

winding A* from a suitable source of current

i1s placed thereon, while at the outer edge of
this winding an insulating-ring A°is disposed
between the plates A® to prevent bridging of
the magnetic particles from one plate to the
other. As further assisting this action the
plates A° are provided mth a beveled or in-
clined face AS, which directs the particles of
ore toward the plates on opposite sides of the
ring and forms an insulated barrier to prevent
the particles bridging between the magnet-
1zed plates A~
the winding of wire through the plates A®
each of these plates is prov*lded with a radial
slot A7, as shown in Fig. 4, which also pre-
vents eddying currents around the plates,
and the winding at opposite ends of the roller
is connected to a suitable contact-ring AS,
carried upon an insulated base A°, mounted
upon the shaft A’, while brushes K, which are
connected to a suitable dynamo or generator
K', bear upon_said rings for the purpose of
energizing the magnets. The plates A=, col-
lars A%, and insulating-rings A® are firmly
clamped together by any desired means—for
instance, by a nut A¥, as shown in Fig. 3.
The magnetic ring is wound, as shown in
the diagram in Fig. 5, so that the winding A*
thereof magnetizes the plates A® alternately
negative and positive, making a thoroughly
saturated magnetic field thr ough which all
the magnetic p&rtlcles adhere at the edges of
the pla,tes A<, while the non-magnetic and dia-
magnetic materials pass over the roll without
being drawn and held thereto.
the magnetic plates A®? is of opposite sign, it
is essential that the insulating-rings A° be
used between the same in order to prevent
bridging of magnetic particles, which would

otherwise occur, and render a clean separa-

tion ditficult. For the purposeof effecting a
magnetic cleaning of the plates A® compris-
1ng the magnetic roller A, a cleaner-roller E
is mounted adjacent thereto and adapted to
revolve in the same direction as the magnetie
roller A, which causes the edges nearest to
each other to passin opposite directions from
their point of nearest approach, and these
edges are adapted to come into contact with
or very near each other or slightly lapped.
This is effected by means of the rings K,
which are provided with a central aperture
slightly larger than the insulating-core E?,
upon which they are mounted and on which
they are held against rotation by means of a
loose key E° and spaced in position upon the

core by collars E4 so as to bring the cleaner-

plates &' into alinement with the magnetized
plates A*® of the magnetizing - roller. The
cleaner-plates are loose upon the core, but
rotated therewith, and are made of soft iron
or other suifable material, so that when the

ed to receive a series of plates or disks A®, | circuit is closed through the magnetic roller

For the purpose of carrying

As each of
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-to and received by the cleaner-rin gs, by whiech
‘they are carried over a hopper a,nd dlscha,rﬂ'ed
“therein as the magnetic
‘cleaner-roller in its rotation away from the
‘point of contact until a pointis reached where |
| the reduced magnetlsm 18 too weak to sustam |

'fcleaner-roll in which the cleaner-roll plates
S are made. 0f thin laminations, adapted to
L bear or slightly lap on either side of mag--
‘netie rings A~
'_-nemc rings A® construeted of thin lamina-
-tions, and in energizing the magnet-roller A
'j'f_inLh alberndtlnﬂ' curlent this Would be neeeq-.
sary.
In Fig. 73, sllghtly—modlﬁed form of mao*net-_

;Ei;;ﬁO 

Fw 6 shows a furt,hel modlﬁc,a,tlon of the

‘This view also shows 'm mag-

. .roller and cleaner-roller is shown in detail,

~ wherein the magnetized plates F are formed

- with a beveled orinclined face F',to which the

magnetic particles of metal will rise, and are-

L -Vsepara,ted byinsulating-rings Fz,exbendln o pe-
. ripherally of the winding F?3 for the magnet,

ey 88
4o

ﬁ$?  &$;

. overand contact with theinclined face E'to re-
ceive the. magnetized metal therefrom.
7 soft-iron pla,tes G’ of the eleaner—roller inter-.
... posed between the ‘magnetically - energized.
SIS 2:1'_§jf-_7=_-plates of theroller-magnetactasa fu rther pre-
. . .cautioninbreakingup Lhe bridging of the mag-
neti¢ particles across the magnetized dlsk
. which would occur in this form of the roller-
. magnet. Inthat classof separatorsinv olving.
D the useof a mawnetleallvuchdrged rollera dmft |
... oreurrentof airis produced by the movement
fine dust or
~. " other Darmeles to be carried back toward the
o 3,“'[16131(3 roller, so that a perfechly clean sepa-

of the roller, which causes the

Lo 5O
. draftor current an air-pipe H is located be-
Lo e _j".]ow the magnetle rollel‘ A SO as to direct a
_-current of air from the dperture II" in the
~pipe across. and transversely to ‘the fallmg;
s particles of ore, which counteracts the air-

" current created by the movement of the mag-

g

- metic roller.

U pu rpose is supplied from any desired source,
‘and it i$ only necessary to maintain a frentle
 pressure_of air sufficient to eounteract the |
- draft and direct the dust and waste material
. .-toward the traveling static separator,
T .f_-?-_whlch it will be ea,rr;led toa point of d,.bcharge
e .. For'the purpose of receiving the magnetic
;.;ma,temal dropped from the cleaner-roller E a
’:'_’;treurrh lis prowded beneath said roller and |

by

R The eled;ner-rmfrs, rotate in the same:
S d1rect10n as the magnetic rings, and the mag-:
“ . netized partleles of metal are thus euabled»
S to pass the point of contact and are attracted:
LT 10

ield weakens on bheE

| In Fig. 1 a driving-belt J is provided at one

The

~Intheconstruction asshown in
=/ Fig. 8 this is unnecessary. The air for the

rt

A these cleaner rmﬂ‘s are drawn and held 1 in| havmﬂ' awall I' extended towald the magnetic
- contact with the same, which contact creates.

‘a magnetic pole on the cleaner-ring at the
point of contact and of apprommately the
-.same qtrenn‘th as that of the magnetic roller

roller so as to catech all of the magnetic parti-.

cles as they fall from the cleaner-l oll. This

trough may communicate atitslower end with

7o

any: form of box orconveyerI*agsdesired. The

‘hopper B may be of any desired construction

to properly feed the pulverized ore to the

maﬂ*netlc roller, but a desirable construction
18 sh(}wn in KFigs. 1 and 2, wherein a dis-

5

charge-spout B’ is secured at the lower por-

| tion of the hopper, under which a shaker-pan
B? is supported and adapted to be operated

by an ececentric-strap B®, extending from a
suitable driving-eccentric B4,

This
pan is supported by any desired means—for
instance, a hanger BS secured at its upper
end to the hopper B—and the inclination of
the pan may be adjusted by means of a link
B*at the rear of the pan, which pan -is piv-

‘otally mounted at B® upon the lower end of

the hanger B® to permit this adjustment.

end of the shaft of the magnetic roller A, and

| at the opposite end thereof a belt J’ e‘{tends
from said shaft to the driving-shaft for one
of the rollers C? carrying the statically- -
charged belt, so that the parts are thusadapt-

ed 130 Opemte in unison, and the cleaner-roller

R , | may be likewise dri iven in the same direction
- whilethe plates G of the ele&ner-rcller travel

as the magnetic roller A by means of a proper
gearing.

magnetizing the roller A may be conveyed
from a dynamo K’ or any suitable source.
- Ie Fig. 8 a modified form of apparatus for

carrying out the combined magnetic and

static separation is diagrammatieally illus-
trated.

The rolls 12 are mounted in a frame-
work M of suitable material to be electr ically

while within
the spout B’ a ﬂemble strap BS is secured to
| force the feed of ore forward and prevent
‘waste at the back of the shaker-pan.

In this figure the electrostatic sep-
arator L is composed of a traveling belt L',
‘mounted upon suitable rollers 1.2 and insu. |
lated therefrom. Abovethebelta suction de-

vice L°is located and provided with hoods L4, -
having screen-surfaces L% all as more par-
-tleularly set forth in connection with. Higs. 1
RENE N S E a| and 2.
[ r-_further clea,mntr of the maﬂ*neuc metal is nec--
essary. For the pmpose of preventing this

8o .

S5

QO.

95

10C
(Nob specifically shown.) Theelec- -
tric current for the purpose of electrically

o5

11O

i

charged from an induced static current of op- -

posite potential to the belt 1.,
charged by means of a brush M, in circuit

--Wlth a suitable source of static e]ectucmy,
‘while the repelling-screen L°is provided with -

a return-circuit through the ground-line M?.

The frame M is pIOVlded with an upward ex-
tension or standard M°, adapted to support

and convey ¢urrent to a secondary statically-

the beltand frame, so as to repel the particles
of ore upward from the belg. -

This belt is

120

125

charged belt N, which is Qsull:ably mounted
upon rolls N’ at Oppombe ends in circuit with

Abovethisbelt -
one. or more magnetic rollers O, similar to
| those herembefme described, may be mount- -
edin anysuitable manner.

- As herein shown, = .

theserollersaresecured to an adjusting device s -
0, by thh they may be raised and loweled
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relative to the surface of the belt N, while the
magnetic plates of the roller are charged by
a static current directly by induction and are
energized by a current from a dynamo or other
snitable source, so that the magnets act as
condensers in addition to their attractive in-
flnence. The magnetic particles are removed
from the rolier O by means of the rotatable
cleaner-rolls P, similar to those hereinbefore
deseribed, which deposit the collected mate-
rial within a hopper @, extending above the
surface of the belt N, as shown in Fig. 9.
This hopper isprovided with an inclined bot-
tom Q' and oppositely -disposed discharge-
chutes Q°. The material is fed upon the belt
N in any suitable manner from a hopper R,
having a discharge-spout R’ and flexible flap
R*, adapted to codperate with a shaker-pan
R3, driven by an eccentric R* The several

rotative parts are suitably connected by any

desired means to produce the movement of
the several elements, as indicated by arrows
thereon, such driving means not being herein
specifically shown, as the application thereof

1s within the skill of an ordinary mechanic.

In the arrangement of parts shown in Fig.
8 the magnetic roll is charged with static elec-
tricity secured direct from the frame of the

- machine or by contact with a source of static

30

35

40

- throughthe action of the cleaner-roller.

45

50

55

60

electricity—for instance, as at O°*—and mag-
netically energized from a dynamo or other

suitable source and exerts its attractive in-

fluence above the statically -charged belt,
upon which the ore i1s fed. 'This secondary
belt is charged by induction from the main
static separator, or it may be charged direct
from a static generator, so that the particles
of ore are repelled from the belt toward the
magnet, which collects the magnetic parti-
cles and deposits them within a hopper
The
material advantage of this arrangement is
that particles which are very feebly magnetic
are thus brought within the influence of the
magnetic roller, which is thereby saved {from
exerting the lifting energy necessary to at-
tract and move the magnetic particles with-
in or under the mass of ore upon the belt.
The charge of statie electricity upon the belt
causes the particles of ore to have a tendency
to mutually repel each other while they are
being attracted by the statically-charged
magnetic roller. In this manner the mag-
netic particles are rendered perfectly free tc

move in the lines of magnetic force and are

not obstructed by the gangue of the ore.
With the use of the statically-charged mag-
netic roller it has been found that much of
the very fine gold follows the magnetic par-
ticles, thus making a magnetic concentrate
of the iron and gold. This 1s due to the
well-known law that two particles statically
charged at different potentials attract each
other, and this attraction can be maintained
as long as there is a difference of potential
between the two bodies. When the ore

714,256

statically charged roller, the non-metallic
particles are repelled therefrom, while the
magnetic particles adhere thereto, together
with some of the fine gold, the reason be-
ing that the iron particles having sharp cor-
ners do not retain their static charge the
same as the gold, and consequently there 1s
a constant difference of potential between
the gold and iron particles which cause them

' to adhere, the iron being carried by its mag-

netic attraction to the roller. While it is de-
sirable in some instances to make a clean con-
cenfrate of the iron from the gold values, 1t
frequently happens that when the gold 18 ex-
tremely fine it is advantageous to carry it
with the iron, particularly when an electric-
ally-repulsive screen is nsed to repel the me-
tallic masses in the electrostatic separation.
It has been found that a much greater differ-
ence of potential between the screens and
statically-charged belt is required to separate
very small metallic particles from the ore than
for the separation of larger particles, and this
difference of potential can only be maintained
by increasing the distance between the belt
and the sereen, as thus a larger charge accu-
mulates on each in an effort to bridge the in-
tervening space. This action charges the

‘metal within the field more strongly than

otherwise; but at the same time it diminishes
the amount of gangue that passes from the
orethrough the screen, as the discharge across
this space is not as frequent as when the
screens are close to the belt.
particles are but little more than points, and
on account of the extremely small surface
that they present a very strong static charge
is required to control them, so that it will
consequently be seen that if the fine parti-
cles of gold and the sharp angular iron are
removed from the ore more of the static elec-
tricity can be used to move the gangue of

the ore and less will be needed to control the

larger metallic particles. The gold can be re-
moved from the magnetic concentrate by a
magnetic separator which is not statically
charged. |

The magnet-roller A carries a very strong
charge of static electricity (being part of the
framework) of opposite sign to that of the
belt C on which the electrostatic separation
is made. If the ore in passing over the sur-
face of the magnet-roller were to make any
great reduction in the charge on the electro-
static belt, the machine would be inoperative,
while the fact is that the capacity ol the elec-

by the addition of the magnet-roller.

Figs. 1 and 2 show the connection C° from
the static generator in the rear. 'This gen-
erator charges belt C, we will say, with the
+ sign.

work and also the surface of the magnetic
roller A and the shaker-pan, hopper, and its
contents with the — sign. If we were now

comes in contact with the magnetically and | to connect the framework to the earth, this

The fine gold
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trostatic separator has been greatlyincreased

125

Now according to the iliustration
‘we have given this would charge the frame-

130




" would remove

likewise.
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This would lose the effect of the

- sharp-cornered magnetic particles sustaining

. Dbetween the magnetic and statie separators
oo 16 will be noted that by echarging the surface
e of the magnet with a static cur rent while it

Lo tors DA

- other particles by reason of their d1£ferenee
.. of potential, as has already been explamed

o To effeet this, we carefully insulate the ma-
chine from the floor, as is shown by insula-
RN Dynamo K’ is also mounted on an
o f{_-msulated base to prevent the gr oundmﬂ' of
... the inductive charge.

In addition to the ad vantaﬂ‘es and codpera-
tion heretofore- pointed out, in the relation

.. . is being energized by dynamic or voltaic

e
... and fine gold is secured, and the static sep- |

'6160131‘1011337 a, _]omt concentration of the iron

. aration consequently rendered much more

© .~ thorough and economical.
s charged belt be used beneath the magnetic
roller, another very important adetage is
HATS secmed in-the separation.

If a statically-

-~ It must be understood that we do not con-
ﬁue ourselves to statically charging the belt,

L for the same results are obtamed by ground-

3

ing the belt and char ging ‘the magnet-roller,

., I.a,nd therefore either method may be used,

 depending on the nature of the material and
... the convenience of working the same. It

e ' will also be apparent that the magnetic sep-

T

| 50

arator may be used without the statlc charge
- when so desired, and is adapted for use in

~ other forms of senarators than herein shown.

Many mineral substances have non-mag-

.. netic metallic bases, which become suscepm-
e 45

el taneously charged electrostatically, thus ef-
oo fecting a separatmn which cannot otherwise
o be secured. Assuming that the belt (' is
A electrosta,tma,lly eharﬂ'ed with the positive
sign, the magnetic mller A will be charged

ble to magnetic attraction if they are simul-

 ;' L lnductwely with the negative sign, and there

. isazero-line intermediate between these two
... surfaces where the opposing electrification of
... onesurface will neutralize that of the other.
[ 19

“. . layer the particles will be attracted toward

Now if the ore be fed upon the belt in a thin

S - the roller by the static force and on coming

‘.. in contact therewwh will be again repelled_
by the same force

are many of bhese substances which are par-
o -rtla,lly conductive and do not actually come
in contact with the magnet, but lose their
initial electrification soon a.fte1 crossing the
'zero-line into an. opposing field.
quently if the electrostatic charge is properly
o regulated these substances can be kept oscil-
e la,tmfrbackward and forward across this zero-

In actunal pra,ctlce there

Conse-

e ‘the lnducmve chawe and in-
oo crease the charge of C, and if it were simply.
- aquestion of electrostatic separation of an
~ ore that had no sharp-cornered substances

| ‘therein this would be the proper thing to do;
o but in the case of the combined magnetic :emd
static separation this greunding of the mag-
o netie roller would reduce 1t to zero potentml
. and consequently all material passing over it
10

| line, and thus praetmally suspended in spaoe

Anoth er feature of the electrostaticattraction
1s that the movement of the particles of mat-
ter under this influence is very sluggish, and
this is increased as the distance between the

ocpposing surfaces is increased. - Particles of

matter ander magnetic attr action move with
celerity toward the inducing - magnet, and
their speed is increased as the square of the
distance is decreased, while with electro-
static attraction the Veloeltv of the particles
can be made practically uniform. This is due
to the fact that the particles after passing

70
75

8o

the zero-line begin to lose their initial elec-

trification, whmh loss varies with the dielee-
tric medinm used, whieh may be air, liquid,

or any well- known medium. It will there-
fore be noted that the mass containing para-

magnetic particles is electrically suspended

in a dieleciric medium, and the removal of
these paramaguetic pmtmles is effected by a

‘magnetie force.

It will be obvious that ch&nfreq may be made
in thedetailsof construetion and configuration

of the several parts and that other forms of

apparatus may be devised for accomplishing

‘the process hereinbefore set forth without de-

parting from the spirit of the invention as e-
fined by the appended claims.

Having described the mventlon What is
clalmed 18—

- 1. The process of sepamtmw ore consisting

in first subjecting the same to a statmally-af—

fected magnetic action and subsequently sub-
]ecblnﬂ*l}he non-magneticand diamagnetic ma-
terial to the direct action of static electricity;
substauti&lly as specified. -

The process of separating ore consisting
in ﬁl st subjecting the same to a statically- auf—
fected magnetic action and subsequently sub-

Jectingthenon-magneticanddiamagneticma-

90
05

1CO

105

terial to the aetlon of a static electricity and

removing from the statically-charged ore the
non-metallic particles contained therem sub-

stantially as specified.

- 3. The process of separ @tmﬂ' Ore conswtmw
in first subjecting the same 130 the mﬂuence
of a statically-affected magnetic current tore-
move magnetic particles therefrom immedi-
ately sub;]eetmn' the diamagnetic and non-
magnetic particles to the action of a static

the non- memlhc particles contamed therem
substantially as specified. |
4. The process of %epa,ratmw or concentrat-

ing ores which consists in magnetically ener-

gizing a surface and statically charging the
same, whereby the magnetized par tlcles that

are attmcted will sustain other particles by

I1LO

115 .

-- current and finally removing from the ore

L20

125

reason of their difference of potential; sub-_ |

sta,ntlally as specified.

. The process of bepm ating or concentrat-
_.mg ores which consists in maﬂ'netleally ener-

gizing a surface and statically charging the

same whereby the magnetized particles that

are attracted will sustam other particles by

reason of their difference of potential, Eb[ld the.

130



 sistsin electncally suspending a massthereof |
~+ containing paramagnetic Da,ltleles inadielec- | .
W’ltnesses EEUEE
J. C. J OHNSON -
EDWIN J. REEVDS

I5

€&

removal of these particles by an extlaneous.
:fome ‘substantially as speecified. .
| . The process of separating or concentrat-. -
- 1ng mes which consists in first subjecting the.
5 sameto a combined static and magneticinfla- |
~ence to separate the magnetic material, and
~subsequently subjecting the same to the di- |

- rect action of the static: electr 1(311337, substan-: z

tially as specified.

magnetic partleles by a mwnetlc force, sQ b—-

sta,ntlally as specitied.

|

7. The process of separatmcr ores whlch con- |

‘tric medium, and the removal of these para- |

714,256

In- tesumony whereof we a:

HENRY M. SUTTON.
"WALTER L. STEELE
]LDWIN G. STEELE

8. The process of separating ores whicheon-
| sists in electrically suspending a mass thereot =
containing paramagnetic particlesin adielee- =~
tric medium, and the removal of these para-
magnetic partlcles by an aumhmy ﬁeld of

: -force substantially as specified. =~
fix our swna--:-: .
Ztureq 111 pre esence of two witnesses. o
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