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Be it known that we, Hexzy M. Surrox,
WarLren I and Eowinx G. Strrvrr,
residing at
Dallas, in the county of Dallas, State of
Texas, have invented certain new and useful
Imrroument: in Apparatus for Electro-
static-Magnetic Separation, of which the
following is a specification, reference being
had therein to the accompanying drawing.

This invention relates to an apparatus for
separating the particles of 'a mass, or the
- components of a mixture and for separately

collecting the separated particles, and the
invention consists in pmvidinﬁ means for
delivering the particles from the mass in a
thin segregated sheet-like form, and means
subjecting the particles to the action of
a :‘ﬂndic eld into or through which 1s
pamed an clectrostatic charge or convective
current, | -

 ing means for clectrically releasing certain

) ao

- tion, charactgr and action of the electro--

of the particles fromn their amociation with
others during the operation or separation.
The invention slso consists in providing
means for varying or regulatin
or condition of the magnetic fleld.

The invention also consists in providing.

means for varying or regulating the condi-

static convectiveecurrent daring the process

~ of separation,

~ order to adapt the apparatus to the treat-

40

The invention also consists in providing.

means for varying, reguluting or changing
either the maguetic ficld or the electro static
charge before the process of separation n

ment of materinls the eleetrieal and auag-
netic charncteristies of - which are well
known, '

- The apparstus hervein disclosd 18 also
ndapted by snitable moeans to produce varied

conditions of the statie chnrge or convective

current in its wave form as illustrated by

dirgruins hereinafter to be described.
Other and further objects and advantages

of the invention will be set forth in the de-

seription, and the novel features of the in-
vention will be particularly pointed out in

~ the claims.

In the drawings :—Figure 1 is a diam‘um-
matie representation of the appuratus and
its various connections and controlhing de-

vices shown in operative relation to the
principal” elements; g, 2 is a side cleva-

/

flpod_lut_ln'ot Latters Patent~
~ Applisation fled Desember 27, 1908. Serial No. 349,699,

The invention further consists in provid- |

the action

Patented Feb. 8, 1910.

| tion of an :intermpter shown in Fig. 1;

Figs. 3, 4, 5 and 6 are diagrams illustrating

in a conventional manner the different wave
forms of the electro stutic convective cur-
rent which may be produced by particular
arrangeimnents of certain clements of the ap-

paratus. Fig. 7 is a maodified constraction

of the parts involved in the electrical re-
lense of the particles during the operation

6u

65

of the appuratus; Fig. 8 is an end elevation

of the parts shown mn I'ig. 7: Fig. 9 is a
front elevation .of the principal clements of
the apparatus shown in I'ig. 1 with a inodi-
fication of the interrupter therein shown;
Fig. 10 is an edge view of the interrupler
shown in Fig. 9; Fig. 11 is an enlarged de-
tail of a portion of the interrupter shown
in Figs. 9 and 10; Fig. 12 is a diagram of
one wave form produced by the interrupter
shown in Fig. 0; 1g. 13 18 o modified ar-
rangement of the ' _

machine from that -illustrated i Fig. 7.
Fig. 14 i1s a side clevation of the principal
elements shown in Fig. 13 with a modifi-
cation of the depolarizing shield shown 1n
the latter figure; Fig. 15 illustrates the sub-
stitution of a round electrode for the point-
ed electrode shown in the other figures of
the drawings; Fig. 16 is the wave-form pro-

| duced by the principal elements illustiuted
in Fig. 15; Fig. 17 is a sido elevation of the

principal elements of the
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g‘rmcnpnl elements of the machine shown in

ig. 1 with an inter I rotatable depolar-

izer or clectrical releaser which is substi-

tuted for other forms of such elenients ilus-

80

trated in the other figures of the drawings,

and Fig. 18 is a diagrammatic representa-

tion of the interrupter shown in Fig. 15,
Like numerals indicate like
scveral figures of the drawin

parts in the

In the various figures of tﬁ drawings, 1

represents a pointed electrode which, by rea-

son of its Jormn, in adapted when supplied

with nn electrostatic charge to deliver a con-
tinuons current, in coutradistinction to a

which gives off a disruptive discharge.

2 represents an adjacent clectrode, which:

in this instance 18 a cylinder mounted for
rotation by means of the belt pulley 3 (g,

The bearings for said journals are pole
picces § of a pair of magnets ¢ which are
supported in / cross bar 7 upon & fixed por-
tion or portions 8 of the frumework of the
apparatis,  The means of connection and

160

1 round olectrode under the same condifious

100

1 8) affixed to one of the journanls 4 thercof. -

il



68 form their well known functions

sipport of suid bar 7 comprises insuluting
sloveves O and washiers 10 through which we-
curing bolts 11 gre pusssl. AL approxi.

mately the center of the bar 7 a third mag-.

o het 12 1% adjustably mounted by means of
she bolt 13 presing through the slot 14 into
the bar 7. The pole piece 15 of the nagnet
12 15 extended uh-rtlly and brought to a
pointed edge which
above and paratlel with the surface of the
tvlinder electrode 2, us clearly shown,
Above the clectrade 2 in the hopper 16,
supported in any suitnble manner and adapt-
ed to confrin the mass of the material to be
sepiarated into its various particles. e
nenth the hopper is a shaker pan 17 which is
oncillnted by menns ¢f the connecting rod 18
atdd eceentrie 19 which is driven in any suit-
~ able mauner from any movable part of the
appuratus.  This shaker pan performs the
3 inary well known function of gradually

trunsfoerring portions of the mass from the |

hopper to the clectrode 2. -

At the frout of the hopper there is ad-
justably mounted a shicld 20 which is made
of dielectric materinl, such as hard rublwes.
The lo®er edgge of this shicld is pointed and
- extends parallel with and slightly above
gmﬂ ienlly the entive length of the eleet rode
. 21 is another stmilar shield pivotally
mounted in a pivoted arm 22 which s also
pivotally connected with another arm 23
pivotally supported in the bracket 24 at-
tnched to any fixed portion of the firrume-
work of the nprnmtus.
- port of the shield 21 is for the purpsose of
rencering it adjustable with pelation to the
mugnet 12 and the clectrade 2. Any.other
well known menns of adjustable support may
be ussd,  ‘The shields 25, 26 and 27 e of

similur materinl and similarly monnted for

the purpose of adjustinent xnd have as one

of their functions the condueting of particles

to sopurate compmrtimonts 28, 20, 30 and 31,
a8 hercinafter to e deseribed,  The shiokd
25 differs from the remmining shields in this
- rvespect that s entive upper surface with
the exception of the rear edge near the point-
od ondd of tho sume, is covered by a metallic
o other clectrieal conducting plate 32 whicl
in conhiceledd to greund by the wire 33, With
thuwe principal elemeiits of the appuratus in
- view the source of energy sud the various

connections between the same will now he

‘The moutce of encrgy for the magnets com.
prises & dynumo 34 provided with a double
throw switch 35 for the purpose of reversing
the current from the dyunmo to the mag-
nets. The resistance 36 is connected with
the dynumo for the purpoe of regulating
the strength of current supplicd to the mng-
nets. The switch and resistance may be con-
nected in any suitablo manner ax llui',v |§§-

n this

948,000

ix areanged slightly

Thix pivotal sup- |
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instagee, lines 37 and 38 extend from ono
brushof the dynnmo to the terminals 39 and
40 of the double switeh, while another line
41 extends to terminals 42 and £3 of the
switeh, . The' resistance s conneeted  with
the field magnets by lines 44 and b5, Ay
thus fur deseribed it will be seen that 2 cur-
rent of any desired strength mny be impnrt-
ed to the poles of the magnets, wnd thas es.
tublish a mngmetio Reld oxtending from the
pole 15 to the electrode 2, and that said cur-
rent may be reversad by operating the double
switch.,  This reveral nf' the mngnetic fleld
or direction of the magnetie flux through a
specificd elass of purticles relative to the
electro static flux therethrongh is important,
When a particle which is susceptible to mag-
netie action is polurized in definite diree-
tions, such purticle has o plus and a minus
pole.  The eleetra statie eharvge . from the
points impinging upon the paeticles gives 8
plus nud a minus polarity, but thix Intter
consisty of statie charges upon the surfaces
of the particles,  In the treatment of some
clusies of materinl it is prefeenble that these
plus and minus magnetic poles should co-
theide with the plus amd minus static charges
o, the surfaces of the purticles as in this
nmnner the attretive foree of the prticles
for the electrode wonld e inereased over
what i would be if either foree were acting
aone,  IC may also be desirable to reverse
this condition nnd have the magactic foree

working in opposition to the statie diseharge
| so that the magnetie poles in the particles 190
would be reverse to those of the static poles,

AL of this depends upon the cliss of treat-
nent certnin kinds of ores or compounds nay
require when there are other partieles in the

neass from which it is not tnecessaury or de. 106

strable to mnke n sepaention.  Tn the treat-
ment of some complex ores (o concentente
the for profitable smelting it is not nlways
necessuey (o sepauente each constituent of the

mass but merely those that are detrimental 110

to smelting.  ‘The reversing of the magnotic
poles wonld not apprecinbly lessen the al-
traction of that class of particles that are
highly suseeptible (o magnetic action nul

Tave no appreciable diclecteie eapacity, while 115

it wonld affeet particles that would e

equally suseeptible to both forees, |

46 represents an olectro statie generator

for the purpose of slllpplying encrgy to the
. 1is to be undestoad, 120

pointed eleetrmde | ,
of course, that any usual souree of energy
may be employed. A

47 15 an intereapter or pole changer which

s armnged to biseet the connection or con-
dictor wires extending from the souree of 12

energy to the electrode 1. Any suitable

pole changer or interrupter mmy be em-

ploved in lien of that herein shown and de-
seribed.  The intervupter 47, shown in Fig.

1 conmints of (wo disks 43 nand 49 mounted 253

o i
.
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Slpoh a shaft 50 arranged in suitable bhear-
in thix instance driven by mesns of
o I::“ s 51 and 062 and a connectin
'8 belt 58 pawiing over the belt shift

drivi
nda ﬂ_ﬁ

" to be sdjusted to and fro by means of the |
threaded shaft 55 for thefurpose of vary- |

~ ing the speed. of rotation of the disks 48 and
belt 66 and pulley 57 on the sha
which cone pulley 52 is secured. _

Each of the disks 48 und 49 hus a series
of curved alots 59 formed therein, and by

means of the adjusting devices 130, shown

10

16
cumferentially upon its shaft for the pur-
owe 02 determining the length of the open-
. .ﬁf or slot passing through both disks, The
solid portion of the disk 49 will serve to
30 cover a portion of the slot in disk 48, DBy
this means there is proviltlmll | mt:‘ries o'f t{)lorelo;
openi ing completely through bot
urthg Jisks, and these openings may be
nierely apertures, or extended to the length
of the entire slot in one of the disks so that
in perforining the function of an interrupter
the length and duration of the successive
charges given to the electrode 1 may be ac-
curately regulated, and in proportion to the
shortness of the charge permitted to pam
mgh tll‘n id_lint.rruptor, tho length t;f ‘;ir:'lw
w no charge is passed is length-
ened by reason of the existence of the solid
) rtiong of the disks bisecting the conduct-
38 ing wires, It is, of course, understod that
" the material of which these disks are made
is dielectric or nonconductive,. In Fig. . the
terminals of the conducting wires are shown
as of much larger size than illustrated mn
Fig. 1. This ix mentioned because of the
fact that the churacter of the charge or con-
yective cyrrent Ee. | |
formation of the tefminals, the rounded

- formation giving off or pnrtui(inp; of the na-
46

1
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while tife more pointed the terminal is the
niore constant is the current deliverod. .

It now remains to describe the connections
hetween the electro static gencrator ‘wnd the
pringipal elements of the umchine, &
g at the < side of the generator a line 60

mergen in the line 61 with the terminal ot

the disk 48 and is continned by the line 62

from the opposite side of the disk which
merges with the line 63 extending o the
electrode 1. The line 61 from the point at
~which the line 60 merges therewith s ex-
(ended (o ground at 64 when 5 switch 65
therein completes the eomnection.

From the — pole of the generator there iy
a gromad line 66 which when the switch 67
i¥ thrown in extends to the ground at 68,
1 will e obmervedd that at this peint of the
" appatatus there is inserted a resistance 69
65 conneeted ut its lower ond by wires 70 to

1.3

80

ings in the framework of the machine, and
CONG

49, the power of rotation being wp})lied by
t 08 to

| from the_ interrupter it will be noted _
the — side of the generator has the connec-

in Fig. 1, one of the disks is adjustable cir-’

switig is nodified by the

ture of a weries of disruptive dincharges

Starvt- |

each of the ground lines, winie ai its upper
ond a single pole or terminal 71 s loeated

botween the switches 65 and 67 so that the

grounding of ‘either the 4+ or — side of the

wource of energy iy be scevniplished
through the resistance 69 thereby ground-

70

ing less than the complete charge or con-

vective current of either line for the
pose hereinaftér to be dexeribed.

Referring to the connection which lmmm
that

pur-

tion 72 with the switch 73 therein, and that
the terminal 74 is disposed in relation-to the
interrupter to be in the path of the slots
therein. From the interrupter the hine 72

pnsses to and, merges with the line 63 and
In this con.

from thence to the electrode 1.
nection it will be noticed that a continuous
convective current will be delivered from the

pointed ‘electrode to the cylinder electrade

7
80

86

through the magnetic field, but that said

current will be of successive polarities as un
opening in the disk passes the lines 81 and
82 or the line 72 extending from the source
of energy, and that either the 4 or —
charge may be reduced in intensity or

00

rength by throwing switch 65 or 67, as the

dave may be, into connection with the re-

‘wistance and moving- its switch 75 to detor-

mine the portion of either the charge or cur-
rent to be grounded. ' '

~ As a means for throwing out all portions
of the interrupter, shunting: line 76 on the
+ and 77 on the — side of the generator
togrether with their res
and 19 are provided. It will be secn that
by closing switch 78 on the — side a contin-

100

tive switches 18

uous -— charge or supply will be given to the

electrode 1 provided the switch 79 be clowed
and the switch T8 open. . So also by clos-
ing the switch 78 aud opening 73 a contin-
noits 4+ charge from the gencrator will be
supplied to the clectrode 1 and passing
through the intervening space to the elee-

| trode 2 and from thenee by line 80 having

108

110

the switch 81, which if closed, grounds at

82 e thenca throngh the ground to the

ground .68 of thd - pale of the generator,

When desived the electide 2 ean be directly
conneeted (o the — side of the electro statie
gonerator by opening switches 81 nnd 84
and elosing switeh 1O, ore in ense electrode
I is being charged from the — side of the
clectro statie generntor the eleetrade 2 can
e diveetly conneeted to the -

81 and 110 and opening switeh R, '
It is advisable to state at this point that
the lines 85 and 86 serve to conducet the cur-

115

120

_ side of the
electro statie geneentor by closing switches

126

retit from the dyvnamo to the magnets, as

shown in Fig. 1. - .
By (he connection thus deseribed Detween

the electro static generntor to the electrodes

of the apparatus,” means nve provided for

130
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giving either a direet or intervapted charge Taking a — char

or convective earrent and for modifying the
polarities of said cnrrent so s to subjoct
materinl of w chavacter requirving such trent-

& ment to a current having polasitios of un
—oquml intensity, and that by the use of the

interrupter the duvation of the active and
metive perinds of the current may  be
varied, and that by o change in the furm of
the terminals of the lines at the interrupter

C R coniiious or woservies of disruptive dis-

168

25

30

35

10

50

charge or charge may be applicd to the ter-
minal. These moditications in the charae-
ter of the charge or conveetive current em-
ployed to” act upon the material are con-
ventionally illustrated in Figs. 3 and 6.
The alternating charge, the wave of which
i illusteated in Fig, 3 ix produced by using

the disks adjusted to provide an opening

or n series of openiongs for the pussngre of

the charge at the instant an opening is op-

Pposit® the tegminals of cither the 4+ or —
conducting wire, wherehy taking the iine ¢

(IM2. 3) to be zero potential. there ix o sud-

den rvise to full potential, the corners o« 5

of the wave being slightly rounded, the high

potentinl being nmintained along said line
@ by Ml 5o npon the — side the same mmin-
tetaniee a8 assured, and there is o sudden,
posttive and divect vise and fall of potentin
to zevo between onch line of maintenanee of
potentinl. The suddenness of the rise g
Fall of potentind is exsentind to the snecessful
operntion of the apparatas.  The curvature
of the wave ot o & s o mantter which enn Ine
i ensure controlled by determmining the
formation of the terminnds of the wires at
the disks of the intereupter, When the ter-
minal s pointed ax 0t 857 on the 4 line 61
a continnons brash like conveetive current

% leliverad and by reason of the advancing

il of the slot in the imterrupter reaching
into the onter potion of this brush like
diseharge the corner # is more rounded than
when veceiving the current at the disks from
it round terminal like 4hat shown in e, 2.
uid the maintenance of the polarity utmg
the line «—4 is followed by a practical drop
for a short distanee and then a gradua) np-
proneh o zero, as shown by the dotted line

/ i'l,_ I:'ig. 50 that bt a fraction of the wave
s utilized,  ‘I'he sume action takes place

~upon the — side of the zero tine.

160

A\ charge having the wave line shown in
Fig. 4, that is an interrupted + charge
which s produced Ly opening the switeh
T3 thereby preventing the passage of the —
to the cleetrode 1 but conducting to groand
nt 68, the 4- will pass through the opening
in the disk by |
from thence to the electrode 2 and to the
ground,  In this instance, as in the others
the rise of potentinl i~ sidden and the main-
tenance of potentinl from «.to b is secured.

netie field and under t

line G2, 63 to the electrode 1,

4 - 948,800

charge to the interrupter und thence by line

(3 to the clectrode 1 and from thence to

tlectride 8 to the ground, the 4 side of the
srenerator bein gmumled by closing switch
6h. This produces the wave illustrated in

kin _ , by closing switch 73, ¢8
switeh @9 being Jeft open conducts a -

70

Fig. 5, and by thmwinﬁ in the resistance 69

the intensity or stren
may be varied as indi
g in said Fig, 5. -
The form of compound wave shown in
I'ig. 6 may be produced b
connections.

The switch 78 is closed thus

shunting the 4- charge around the inter-
rupter.  The switch 79 i3 left open and the

of the charge wave

| switch 73 closed thus taking the — through

the interrupter to the line G3 and thence to
the electrode 1| producing what muy be

cated by dotted lines

y the following

5

termed n pulsating charge or convective eur-

rent at and through the electrode 1 the in-

terrupted currcat impulsing at d d and in-

netive at e . ‘The electrode € may ecither be

grounded or commected hack to the generator

a8 hereinbefore described.
It now remains to describe the functions

and operation of the dielectric shields J)res-
ent in the appartaus. It is extremely desir-

able to facilitate the arrangement of the par- _.
ticles as they fall from the shaker pan to the

clectrode 2 1n n segregated or individualized
condition and this muy be nccomplished by
sinply influencing them with a charge of

stngle polarity which is accomplished by the

netion of the eleetro static charg
inplants a positive charge upon the front of
the shield and along its pointed edge, which
charge induces, that is, produces by induc-
tion a charge of opposite polarity upon the
opposite side of said pointed edge of the
shield, which charge in this case is of — po-
lurity which induces in the particles a simi-
lar polarity to ench other and which has a

tendeney to segregate or separate the parti-
cles one from the other and exuse them to fall

upon the electrode in a thin sheet like seg-
regated form. The function of the dielec-
tric shield 21 is in 2 measure the saie as that
of the shield 20, and by reason of its relative
position to the clectrode 2 the 4 and the in-

duced — poles produced at its pointed edge
serve to releave the most feebly attracted

r-

ticles upon the electrode and to cause t
to travel npwardly along the shield 21 and
then to fall upon the shield 25, as clearly
shown in Fig. 1. Those H)aﬂiclmin the mag-

electro static cha

are immediately at the beginning of the
process of separation electrically relenned
and permitted to fall upon the shield 25, as

before stated. By reason of the brush like

! from the
1 cleetrade 1 impinging the shicld 20 which

100

108

1!.1

118

130

¢ influence of t o’_'-'.'
| which are the more
fecbly andherent to the cylinder electrode 2

138
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formation of the conztant convective charge

~ from the pointed clectrode 1, the same

10

18

25

40

45

“net 15 and

85

~ shaft having

-
r

~ wardd the same, while in

larities are produced and maintained along
its edge as hereinhefore described 1o that the

— polarity induced at what ix shown to he
the lower side of the shield 28 acts to assist

in clectrically releasing the particles which

are the most fecbly attached to the eylinder
clectrode at a point succecding that of the
primary release just described. To prevent
the exixtence of this electrical rclease from
the greater portion of the upper surface of
the xhield 25 a metallic or other conductin
plate 32 is put upon the u )?r surface o
saidl shield and is conn y wire 33 to
the ind, counteracting and qualifying
the clectro static action of the electrode 1
upon the particles as soon as they come upon
suid plate 32 from which thez are delivered
into compartment 28 simply by gravity. It
will be readily seen that by adjustably
mounting the shiolds the area of the elec-
trode 2 which shall be under the influence
of the action, direct and indirect, of the con-
vective current maintained from the elec-
trodde 1 may be detennined. -

" 90 represents a felt covered roller which
contacts with the clectrode 2 and moves in
opposition to the movement of the electrode
at the point of contact for the purpose of
brushing off the finely adherent matter.
‘This matter mny be of a powdered nuture or
a constituent of value which enntinues to ad-

here.
shielding

Various forms of electrically

and releasing elements of the apparatus may

he substituted for those thus far described,
“It'now remains to describe certain modifi-

eations in the form of the electro static re-

Jousing means emploved in connection with
the clectro static and magnetic field. We
have discovered that an eclectrical releasing
device which is not adjustable, but relatively
fixed in position with regard to the com-
bined electro static and magnetic field may
e employed.. We have further discovered
that in some instances the clectrical releas
ing device may be forinol of a rotating

shiekl, and furthermore that in some in-

stunces it may be of other material than di-

electric.  For example, by referring to Fig.

7 it will be noted that the electrode 2, mag-
pointel clectrode 1 ure 1n the
snine relation with each other as in Fig. 1,
but that the electrode 1 is in the form of a
points projecting therafrom
and monnteq in bearings 91 and .carrying
the belt puliey 92 with the power conveyin

halt 92 wherehby said electrode 18 rotated.
By ruinting the electrode there occurs a pas-
syee of the convective current from its points
to the eloctrode 2 when they are pointed to-
the opposite powi-
tion no current passes and the electrode and

| they are attached.

| other and this either in the upper

| supported shield 25 having

magnet are shielded by the

alectrode. This construction produces a suc-
cession of applications of current to the ma-

terin] intermittont with a shutting off of the

rear on 94 ¢85
of the shaft constituting the th;%f the

current and depolarization of the particles 70

adhering to the electrode 2 with feeble at-
tachy.ont thus performing the samne func-
tion ax do the shields 31, 22, etc. shown in
Fig. 1. By regulating the rs idity of the
rotation o
are produced and the apparatus is thus
adapted .for the treatment of particles hav-
ing different characteristics.
- In Fig. 13, 95 shows a pulley driving
mechanism for regulating the s
tion of the rotating shield 96 which in this
instance may be of other material than di-

the clecirode 1 diffcrent effects 75

of_rots- 80

electri:i as its presence between the pointed

electrode 1 and cylinder clectrode 2 and
magnet 15 displaces and ncutralizes the
charge or convective current delivered by
the pointed clectrode and thus stops the

sticking or attaching of the particles by the

current from the electrode 1 intermittently
and facilitates the separation from the elec-
trode of the more weakly attached

shiielcll 96 presents to th;s weakly lattwh
articles an o ite polarity to that
Bemed by then‘:p:d tl{:reforz serves top:::
tract them from the cylinder electrode £ and
this by an opposite method, process and tzg-
eration to that of a direct cglrge from the
points producing
polarity to that of the electrode to which

In Figz 14 the equivalent shield 97 is ro-
tativery mounted, but 1s
moved by hand into different d of
interposition between the eclectrode 1 and
the electrode 2, the particular advantage of
this form of mounting the shield being that
it can be empiloyed to mterponse
more or less of the brush like convective
current passing from one electrode to the

central or lower portion of the same, or 1t

may be temporarily thrown out.of operation

ns shown by full lines in Fig. 14.

“In the treatment of soine particlos of mat-

ter it hus heen found that centrifugal foree
may be utilized with the electro static and
magnetic forces employed in this ap
In Fig. 17 98 represents a cylindrical rotat-
ing diclectric shield which is interposed be-
tween the electroxle 2 and the mdjustably
n ground plate
32 upon its surfuce. llero the particles
which become detached from the cylinder
slectrode by reason of their fecble attach-
ment thereto under the action of the brush

like convective current from the clectrude 1
full-_upon-thn rotating diclentric shield €8

in such elements s similar

intended to be

and cut off

ratus.

_ particles.
The interposition of the electric conducting

10¢

108

110

portion, -

118

120

18%
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anil are thrown by centrifngal foree ontward | nimintained potentinl, while ¢ 4 is the [i-'rind e -

el upon the shaekd 205, 1t is advisable to
stute that to prevent any preliminnry charge
of the mass of agterinl in the hopper or
5 npan the shuker pan these are grounded by
the wites 99 agerging: or connected with the
grounding wire M) of the eylinder eleetrode,
In order to produce a perfeetly square
wave-form in which is nmintained along the
10 line # hy a polarvity of cither 4+ or - and
that with other than the pointed eleetrmde 1,

a slight madifiention of the interrupter is
requiredd.  As  hercinbefore  stated a0 less
rounded corner of the wave is produced by

15 emiploying a round electrade or terminal as

shown in Fig. 2, in connection with the in-
terrupter thevein illustented, that is, that re-
sulting in the differcat form of discharge of

energy supplicd to snid terminal, the one
20 bheing brash like and the aother a series of

disruptive or more sadden discharges,
In I"irr. 15, 101 represents a round elee-
tronde whie
clectrode 1, and sustaius the same relative
28 pemition (o the mngnet 15 and electrade §
and is connected direetly to the — pole of
the clectro statie generntor 46, while the -
pole is connected direetly with the cylinder
clectrade 2, while branch lines 102 and 1033
20 from the — and 4 lines respectively ter-
minate ut ench side of the single rotary in-
terrupter disk 104 having  instend of the
openings therethrough, o metalhie plag 100,
The termraiils 220 and 107 are of metal and
35 have coatest with snild plug on both sides of
the disk <nee during ench rotation thervof.
In thiy mstanee, by ronsan of the metallie
contnet whenever the plag is in contact with

the terminals 106 and 107 there is a positive
< 40 short cirentting of the charge back to the

generator thas depriving both eleetrodes

from any clrge onee during ench rotation

~of the intervupter and consequently the ecor-

oners o bhoof the wave are for all prasetiond

18 purpemes perfectly souare and ilw_)mll'll'tiul
s nanintnined alonge the line «

by dotted Tines e Fige 1S ot 105, the lengeth
or time of the contacts can b predetermim-

80 willy inerensal.  With the pluge as shown in

Flige. 10, the <hiort cireniting is for extremely
linited tnstant - compared with the eir-
cumferential path of the terminals 106 il
107 on the nonecotedietive or diclectrie por-
85 (ion of the dick <o that the active period of
the ehinrge upon the electrades is aerom-
panied by intermittent innetive perisds of
extremely slight duration ax compnred with
the aetive periads or the pericd  during
$0 which potentinl ix nmintained nhon the par-
tices hoing treated. v
The resulting wave just referred to is
conventionally illusteated in Fig., 10 where
¢ is 2oro potentinl and a § are the lines of

h s substituted for the pointed

“the shinft 116 is mounted a disk 117 (see Fig.

» of the
wave, By lengthening the plig as shown

then a 4

of inmnctivity or the peried of short eireait-
ingz by means of the titerrupter provided

with the metallie plug,

The snme wave form <hown in Fig. 14
mny be produced bipolnrein its anture indi- 70
eating the subjection of the material to
waves of suceessive polarity, as illustrated

dingenmnmtieally in Fig, 12, The means

employed for producing this electrical ae-
tion upon the material in the magnetic field 78
of the npr'.nlms i&{ tHustrate! in Figw. 9
and 10, In thix dingrammatic representa-
tim of the principall elements of the ma.
chine, the form deseribed in copnection with
Fig. 1 ix adhered to and for purposes of 8o
clearness a direet connection OF the inter-
rapter or pole changer is employed.  From
the clectrade 1 there extonds a line to & rod
110 coverel with an insniation 111, From

snitl ronl there projects 2 vin 112 upon which 88
is pivotally monnted a curved contact plate
113. "\ similar line 114 ix connected with
the brush 118 bearing upon the journal 4
of the electrode 2, mufut its free end termi-
mting in another rod 110 inmulatel and 96
having a pin earrying a curved, metallic, . -
pivotally, moumted contact plate 113, U

10) upens ench xide of which is an annular
conducting strip 118 and 119, respectively. 98

From the mimular strip 118 project .
the dixk 117 three wiper arms 120, lm '_
the annular strip 119 project three annular-

wiper arms 121, Upon.the same annular
strip 118 bears brush 122 connected to 106
the — pole of the electro static generator 46

hy a wire 123, while from brush 124 bearing

upon the annular strip 119 a wire 125 ex-
totls to the 4 pole of the generator. The
curved contact plates 113 are of such a 1W
length that when in a vertical plane, as is
the Jlink 117, they will be contacted with an
arm from one of the annular strips at the
instant that an atm from the other of said
annulne strips passes off from maid plate. 114
‘Tuken in this condition the wave form
shown in Fig. 12 is produced and an electric
charge is supplied to the pointed electrode
and both electrodes are reduced to xero with
excending rapidity and accurncy and with- 114
ont uny perceptible intervals or lapeer of
time between the alternations. The opera-
tion is ax follown” Asmming the charge
from the 4 pole of the generator 'thrmurh

the wire 123 to the brush 124 of this'aniuiar 136
plate 119 on the rear side of thdisk 117,
the charge woukl follow the plate’until it

reached .the lower arm 121 on the left, and

amuming -that the next adjacent arm 190

on the left be in contact with the 'phte 113, 13
would go to electrode 8

and both arms 121 and 120 would be for an

imstant in.contac. with plate 113 =0 thdt any




trode 2 for an exceodingly brief instant of | from that of the cmwv{:r
« | vent repulsion. On the
te | longer the duration of cha
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produces an even

produced by a

1 sharp point acts upon a dicleetric

945,000

charge would follow the plate 118 on the
front side of the diak 117 cavried thereto by
the upper arm 120 and from the plate
throu
the generator at itd*— pole. In other words,
the.entire charge of the generator ia short
circuited back to it from the cylinder elec-

time which would be occupied in the
sage of the arm 121 from the contact pla
113. It will be seen that by tilting the plate

118 on its pivot out of the vertical plane

of the disk, shorter lines of contact of the

wiper arms, represented by dotted lines of
contact 196 in Fig. 11, would result. '

In this invention it is to be understood

the' brush 122 and line 193 back to.

accurately timed so that the particles will

7

polarization owing to the faet that the par- o

ticles acquire the sane potential ax the elee-

trode and would bhe repeliedl.  Therefore,

with rounded electrodes the charge must be

never become fully vlmrﬁal thus maintain-
ing them at a constant difie

from the
rninted electrode the greater will be the p
arization of the particles yp to the maxi-
mum of their capacity, but never reaching a
nglling potential. - '
> Some of the features of construction
herein described are shown and described in

that an electro static convective current froif™|, our application Serial No. 435,808, filed Hep-

an electrode having a sharpened termination
Jlow of current to an op-
powing electrode as uninterruptedly as that
' lvanic current passing over
n condiictor, while 2 rounded electrode de-
livers to an opposite electrode intermittent
charges of potential, the interminsionsbein

cauned hy the accumulation of a charge o

siich pressure as becomes ter than the
intervening air can 'withstand. . The air,
which is simply a dielectric, 13 broken down
and a spark passes fromiofe glectrode to the

other, momentarily lowering the potentini

a0 that when n slot opening in the disk in
opposite one or both of the rounded ternii-
nnin a series of dischar takes place in
repid suceession, while if pointed terminals
nre used the teansfer of potential takes place
with an even flow of conveetive current,
While a discharge of static electricity from

‘pal‘ticle
in n manner similar to an interrupted charge
from the ronnded clectrode whose potentinls
nre charncterived by etther a rapid rise or
n rapid fall, or both, in the potentinl sup-
pliml them. we disclose menns for enusing
violent fluctuations in the charge deliversd
(o the pointed electrade. o illustrate the
fucts elearly. the electro statie vouveetive
current flowing from a sharp pomted clee

~tradde to one to which the materin] ix fod for

-
-

separntion polavizes the dicleetrie particles
strongly in the manner heretofore deseribnd,
that i, without interraption. There 15 a
difference in the time in which these pur-
ticles ean he polarized, or in whieh: this con.
stant difference of potentinl ean be set up
ind mainiained. Therefore by regulating
the timwe as well as the charncter of the
charge given from the pointed electrode one
set of particles enn he differentinted from the
rest by the fact that in the time 1in whiel the
chinrge is given one set is polariaed while the
other isx not.  The roundad terminals do the

sanwe with intermittent chavges, with, how-

ever, this difference: the longer the time of
the charge delivered, the less will be the

menns for

-

tember 24, 1904 and claimed therein.

- "Having described our invention and set

rence of potential
electrode to pre-
other hand, the

70

po-- 78

80

forth itx meritx, what we claim and desire
to socure by [otters Patent 18:—
1. In an electro static magnetic separator,

means for producing a magnetic field, means
for subjecting the particles of a mams to. the
action of a static charge regnlated to pro-
duce and mnintain dielectric polarity on
some of the particles opposite to that of
one electrode while in said magnetic field

and means for separately collecting the

separated purticles,

2, In an olectro static magnetic se
means for producing & magnetic flel
for feeding mnterinl thereto, means for pro-
ducing and mmintaining difference of po-

rator,

tentinl between some particles of materiail

sind one clectrade while said particles are
snid magnetic ficld and iteans for sepamtely
collecting the separated particles,

3. In an clectro static magnetic separator,
means for producing n magnetic field, means
for fending matoria‘l‘ thereto, wmenns for pro-

ducing and nmintrining difference of poten-

tinl between some particles of mnterial and
one cleetrade while in said mnguetic Reld,
menns loeated adjneent to snid eleetrode for
sulwquent iy depolarizing said particles and
means for separntely ﬁ)lr:-t'lillgtlm separated
particles, ' ' '

4. In an electro statio magnetic separator,

meRns:

i

LE

105

110

means for feeding  comminnted material,

means for delivering to the particles of a
inss an interrupted static charge of one po-
larity while in a magnetic fleld and means
ffll; separately collecting the separated per-
f1eles, . o o

5. In an eleclen static magmetic
fec:ilin

mphntor,

116

180

commintted material,

menns for delivering to the particles of a -

ninss while in s 'magnetic field an interrupt-

el charge of one polarity. means for modi-

fvings the strength of said charge and means
for separutely collecting the separated par-
tickes, - o

6. In an electrostatic magnetic saparatoy.

133



means for feeding comminuted material,
means for subjecting the particles of the
material to a magnetic field, electro static
means for polarizing the particles, means for

8 interrupting the direct action of the electro

10

18

]

L

static means for eiectrically releasing some
of the particles and means for separately
collecting the separated particles.

7. In an clectro static magnetic separator,
means for feeding comminuted material,

menns for subjecting the particles to the

action of a marnehc field, means for sub-
jecting them while in said field to either a
static charge of one.polarity which is con-
tinnous, or to a static charge of alternating
polarity and means for separately collecting
the u{nuted particles. = '

8. In an electro static magnetic seperator,
means for producing an electro static mag-

netic field, means for retrining a mass of

particles and feeding the same to said field,
and interposed means between the retaining
means and field for shielding the mass from
the influence of the electro static magnetic
field of the apparatus. -
9. In an’electro static magnetic separator,

means for producing an clectro static mag-
netic field, a hopper, & shaker pan, and

means for electrically shiclding the hopper
and pan from said field. ' .
10, In an electro static magnetic sepa-
rator, clectro static electrodes, an interposed
magnet, a hopper, and an electro static
shield between the magnet and the hopper.
11. In an . electro static magnetic sepa-

~rator, electro statie electrodes, an Wuterposed

45

Juenns. for electrienl

lor, & charging ‘electrode, 4 ne

the relensed

magnet, and an electro statie shield intey-
powsed between the magnet and the electrodes.
12, In an electro static mmgnetic sepa-

40 rator. electro static electrodes; an interposed
- mngmet, und electro static shields interposed

hetween the electrodes and the magnet above
ail below the plane of the charging elec-
trode, . - - .
13. In an electro static nmagnetid separs-
tor. a charging electrode, n separating elec-
trodde, 8 magnat. coimeratively arranged, and

ticles from the irst mentioned electrade. .

14. Iy nn electro static magmetic separa-
 separating elec-
tredde, 8 magiit  codiperutively: arra.ngt-di

menns for eleetrienlly shiclding.a portion.of | -

one clectrexle from the action thermon of the

‘other electride to electrienlly release the par.

ticles from the firt mentioned clectrode, ninld
means for subwequently olectrieally.shielding
particles fram the remainder
thereof, - _ -

15. In an electrostatic magnetic separa-

the ﬂeYul'nted particles,

246,000

trixle, a magnet codperatively areangred,

means for electrieally shielding a portion of
one clectrode from the action thervon of the

65

other electrode to electrically release the par-

ticles froam the tirst mentioned eleetrode.
means for subsequently eleetrically shielding
the released purticles from the remainder
thereof, and means for submequently redne-
ing sall relensed particles to zero potential.
1€, In an electro static magnetic separator,
a charging eledrode, a separatin {
and means for electrically shielding bodies
of separated particles from each other and
from said electrodes. o

17. In an electro static magnetic separa-
| tor, a charging electrode, a sepurating elec:

trode, an electrical shield of dielectric ina-

electrode,

70

75

80

terial, and means for restricting polarity to

n portion of srid shield.

18. In an electro static magnetic separa-

tr, means for feeding comminuted mate-
1ial, means for subjecting the particles to
the action of n regulated varied static
charge, means for simultaneously producing
a magnetic field in which said particles are
staticnlly acted upon and means for sepa-
rately collecting .the separated particles, -
19. In ah electro static magnetic scpnra-
tor, means for feeding comminuted mate-
rinl, means for subjecting the particles to

the action of n convective discharge while

in a magnetic field, means for producing
the magmetic field, means for varying the

strength of said magnetic fiecld and means-

for separately coliecting the separnted par-
ticles, '

. 20, In a separator of the class described,

menns for feeding comminuted materinl,

85

90

96

10v

menns for producing a magnetic field, means

for producing un electrostatic field, means

for varying the strength of the magnetic
field, means for varying the strength of one
of the static charges operating in

polarit
snid field and menns for separately collecting

- 21, In - a separator of the class *desc-rib'ed,
means for feeding comminuted material,

*shieldfnyi' a portion of | means for subjecting the purticles to the ac-
one clectrode from the action thereon of the ; tion of a convectively - delivered charge,

80 other electride ta.electrically release the par- | means for simultancously producing & mag-
‘netie field in the region of saic

charge,
mea'is for reversing the polarity of the mag-

netic field and meany for separately collect-

-ing the sepurated particles. -
22, In a separator of the class described,
menns for feeding comminuted materinl,

menns for subjecting particles to the action
of n convectively delivered charge, means

116
118

120

for simultancously producing a magnetic

field in the region of said charge, means for
changing the polarity of the convective
charge and menns for separately collecting

tor, & charging electrode, n separating elec- | the sepurated particles.
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of the class dﬁm'ibod, In tuiillwnx wheroof we aflix our signa-

comminuted material, | turcs in presence of two wit wsnes, '
cles to the action-| ' YENRY M. SUTTON.

' WALTER 1. STEELE.

- EDWIN G. STEELE.

to the gen- | Witnesses:
and means for separately col-  J. 8. Moav, |
_ separated particles. D J. P. Husserr.,




	Drawings
	Front Page
	Specification
	Claims

