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Be it known that we, HeNRY M. SurroN, 
WALTER J. and EowN G. Srezur, 

residing at 
Dallas, in the county of Dallas, State of 
Texns, have invented certain new and useful 
EEE in Apparatus for Electro static-Magnetic Sepiration, 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 mans, or the 
components of a mixture and for separately pollecting the epirated particles, and the 
invention consists in PEE means for delivering the particle from the mass in a 
thin ted sheet-like form, and neans 
for subjecting the particles to the action of 

20 
ic field into or through which is 
electrostatic charge or convective 

current. 
. The invention further consists in provid 
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ing meanifer electrically releasing certain of the particles fron their annociation with 
others during the operation or separation. 
The invention also consists in providing 

means for ES the action or condition of the pagnetic field. 
The invention also colinist in providing eans for varying or regulating, the condi 

tion, charact static cuivativertiarivrnt during the proceets 
of ?eparation. 
The invention also consists in providing 

means for varying, regulating orchanging 
either the maginetic field or the electro static 
charge before the prix of separation in 
order to adapt the apparatus to the treat 
Inent of materials the electrical and mag 
netic characteristics of which are well 
known, 
The apport herein disclosed is nilso 

Indall fly initialle leak to price variel 
(XIIdition of the static charge or convective 
irrent in its way for n illustrated by 
lingrains hereinafter to be described. . 
Other and further objects and advantages 

of the invention will be set forth in the de 
Peription, nind the novel features of the in 
vention will be. particularly pointed out in 
the claims. 

In the ilrawings:-Figure 1 is a diagram 
nati' representation ths apparatus and 
its various connections and controlling de 
vices shown in operative relation to the 
principal elements; Fig. 2 is a side eleva 

I 

and action of the electro 

ign of an interrupter shown in Fig.1; 
Figs, 3, 4, 5 and 6 are diagrams illustrating 
in a conventional nanner the different wave 
forms of the electro static convective cur 
rent which may be produced by particular 
arrangenients of certain elements of the ap 
paratus. Fig. 7 is a modified construction 
of the P involved in the electrical re 
lease of the particles during the operation 
of the parts shown in lig. 7 : Fig. 9 is a 
front elevation of the principal elements of 
the apparatus shown in Fig.1 with a nodi 
fication of the interrupter therein slown; 
Fig. 10 is an edge view of the interrupter 
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 waye form produced by the interrupter 
shown in g 9; Fig. 13 is a modified nr. 
rangement of the principal elements of the 
machine front hit illustrated in Fig. 7. 
Fig. 14 is a side elevation of the principal 
elements shown in Fig. 13 with in modifi 
cation of the depolarizing shield shown in 
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 waveform pro 
duced by the principal elements illustrated in Fig. 5;, Fig. 17 is a side eleyation of the 
pipe elements of the machine shown in 
Fig. 1 with an inter rotatable depolar 
izer or electrical releaser which is sillsti 
tuted for other' forms of such elenients illus 
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of the apparatus; Fig. 8 is a tend elevation 
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trated in the other figures of the drawings, 
and Fig. 18 is a diagrammatic representa 
tion of the interrupter slow in Fig. 15. 

Ilike numerals indicate like 
several figures of the drawin 

parts in the 
In the various figures of drawings, 1 

represents a pointed electrode which, by ren 
oil of it forn, is adapted when upplied 
with n n electrotatic charge to deliver a con 
tilation ("irrent, in contradistinction to a 
round electrode under the same conditious 
which gives of a disruptive discharge. 
2 represents an adjacent electrode, which 

in this instance is a cylinder notinted for 
rotation by means of the belt pulley 3 (Fig. 

- 9) affixed to one of the journls 4 thereof. 
The bearings for said journals are pole 
pieces 5 of a pair of magnets ( which are 
supported in acrossbar 7 upon a fixed por 
tion or portions 8 of the frainework of the 
apparatis. The Incans of connection and 
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xpwort of illir 7" print insulating 
lev's and watslais () through which He 

citring lots ill ure panel. At approxi. 
mately the inter of the lar thirtl ning. 
art 1, is adjustally initiately, means of 
the built 13 ring through hit 14 into 
the lar . The pole piece 1 of the magnet 
2 is 4xtendlel laterally and bright to a 
pointel (lge which is frrangel slightly, 
itve, and arallel with the Hurface of the tylindler electriple 2, is clearly shown. 
Above the electrol is the hopper 19, supported in Hily suitable manner analopt 

edfo contain thenians of the material to be is separated into its various particle, e 
neith the hopper is a hiker pain 17 which is 
oncillated by ilean of the einecting rod 18 
and eccentric' 19 which is driven in any sit 
able nanner fron any movable part of the aparatus. This shaker path perforink the 

inary well known fiction of gradually 
trankfurring portions of the has frin the 
hopper to the electricle 2. 
At the front of the hopper there it al 

juxtably Iibited a shield 20 which is uncle 
of lielectric laterial, stich as hirtl rill'. 
The lorri' (lga of this shiell is pointel anti 
extends parallel with and slightly ilrove 
grity tletire legth of the electrl." 

to 9. 21 is another similar shill pivotally 
nintel in a pivotti ari 22 which is als 
pivotally ('totectetl with another ai'in 2: 
pivotally happortel in the brickel 24 at 
inclhel to aliy fixel portip of the finitie 
work of the appriatus. This pivoful Kiip 
port of the shield 2 is for the parts" of 
rendering it a ljust able with relatio to the 
night 12 and the electrixle 2. Any otlar 
well known nea of adjust alle sport tility 
be ill, "I'hit liel 25, 23 all 7 it it if 
inhillir material and siilarly hotel for 
the purpoke if aljist Inuit and have is the 
of their finitions the 'outleting of particles 
to parate optient 2, 2), 4 hill:1 
as hereinafter to be deteriled. The shiell 
25 differ fion the realining shiell in this 
respect that it entire per surfit' with 
the exception of the rear elig near the point 
ed (ill of the air, is "overel by a stilli" 
or ther litrical 'onlil'ting lite 32 which 
in connected to grand by the wire 3. With 
thune principal elee; it if the parat it in 
view the Hource of ergy anal the variots 
connections between the sank will now be decribed. 
The Hource of energy for the magnet ('in 

prises a dynamo 4 privili with a lotille 
throw switch 35 for the purpose of reversing 
the current from the dynamic to the Ingr. 
nets, The reixtance 36 it bettel with 
the dynano fur the purple of 'gilating 
the strength of current Kapplicit is the Inag 
bett. The switcl and resistant Ilay be co 
nected in any suitable Inner at they per 

is furn their well known functions, in this 

l 

40 

45 

SO 

GS 

00 

04,000 

in-ture, lini's 37 and 38 extend fron ano 
orith'if the clvania to the terminals 1) and 
40 of the louble switch, while another line 
41 extends to terminals 42 and 13 of the 
with. The resistance is planettel with 

the field magnets by lines 44 and 15. As 
thith far described it will be site that a cur 
rent of any desirl strength inity'le impart 
el to the poles of the nights, and this es 
tallin ingentic fieldsteiling frn the 
pole 15 to the electrole 2, and that sail cir 
rent lay revertly writing this loille 
switch. his reveral the nighttic field 
or direction of the Inngnetic fix through a 
specifical clans of particles relative to the 
electro static fix tier-through is in partant. 
When a particle which is susceptible to lay 
netic' action is polarized it definite lirti'. 
tions, Nich particle his a plus incl: iiii is 
xle. The let it static "lar from this 85 point N inpigging tip on the particles gives at 
plus, and initix polarity. Init, this latter 
consist of stati' (larges ixi the Kirfair's 
of the pHrticles. In the treatin' it of in 
clasek's of Interial it is preferall that lite po 
plus, and millisingiitic. Moles shill (r)- 
incitle with the plus all milius static" charges 
on, the surfaces of the particles its in this 
a ne' th' at tractive fire f l r birticles 

for the electrixle will lx" i "ircasel over 9;, 
what it will lx if it her for" were a 'tig 
alone. It lay also x leniralle to revi'i's 
this 'olition it have the lingnetic" force 
working in oppositiuit to the static" (ischarge 
so that the agnetic pol's in the particles 
will be revers to those of the static bioles. 
All of this lepends upon the class of treat. 
neit (virt it kills of direx (or 'on bills inity 
I'lir' when thritre it her particles in tic 
in fibi which it is not 'tis 'y or le. 

sirable to make a sep: 'at it. I the treat 
('int of soil it "oplex tor's to 'in''Inti'ite 

tle for profit alle stiling it is list ilways, 
internary to sepiat' ('I'll "ist it lie if the 
niaks bit in Irely thors' that are let ri'i ital 
to snelting. "The riversing of the magnetic 
poli's woll it apprecially line lit' at 
traction of that class of particles that are 
highly siisi'eptible to magnetic ticial til 
have into apprecialle little tri' ('ap: city, while 
it woull affin't particles that will lx 
(Nially hitixxptible to lxth forts, 
46 represents a (lit: kati' giurabi' 
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for the pipits of supplying, elierry to the 
pointed electrixle 1. It is to be illeist Mid, 120 
of tors, tint any listial soir"' i? 'Ilergy 
lay lx 'ployed. "w 
47 is an interrupter or pole changer which 

is arrangel to biskirt the connection or coin 
lictor wirex extentling from the soli''' (of 
Irry to the electrixle 1. Any suitable 
pole changer or interruptter inny let en 
ployed in lieu of that herein show and de 
scribed. The interripter 47, hown in Fig. 
coisixth of two lisks 48 and 4) not inted .33 
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upon a shaft 50 arranged in Kitable herr 
ign in the fininework of the Innchine, and 
in thin instance driven by Intent of cyphe 
pulleys 51 and 52 and a connectin ES E. puting over the peltahift adapt 
to be s to and fro by means of the 
threaded shaft 55 for the purpose of vary: 
ing the speed of rotation of the disks 48 and 
49, the power of rotation being supplied by 

O cio 
whicheue pilly 52 is Hectured. b Each of the disks 48 and 49 has a series 
of curved sloth 59 formed therei, and by 
neng of the adjusting devices. 130, howin 

ls in Fig. 1, one of the disk is adjustable cir 
cumferentially upon its shaft for the pur 
one of determining the length of the open 

slutpaasing through both disks, The 
id portion of the disk 49 will serve to 

so cover a portion of the lot in disk 48, By 
this means there is E. SE s E. openi ing completely through but 
Sing and these openings may be 
merely apertures, or extended to the length 

25 of the entire slot in one of the disks so that 
in perforning the function of an interrupter 
the length and duration of the successive 
charges given to the electrode 1 may be c curately regulated, and in proportion to the 

S0 hortnem of the charge A. to path 
th E; a length t W no charge is passed is length: 

oned reason of the existence of the solid 
rtion of the disks bisecting the conduct 
wires. It is, pf ourse, understoid that the material of which these links are made 

is dielectric or nonconductive. In Fig. the terminals of the conducting wire are shown 
as of much larger size than illustrated in 
Fig. 1. This is inentioned because of the 
fact that the character of the charge or co 
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yective current E. is nodified by the 
formation of the tefininals, the roundel 
formatibii giving of or parking of the a 
ture of neries of disruptive licharger 
while ti?s Iors pointed the terminal is the 
or extant in the current deliverol. 
It low remain to derribe the ("Onctitiik 

between the electro static generator and the 
principal elements if the inn cline. Start ing it the -- side of the generator a line () 
ergex in the line (5 with the terminal it 

the link 48 and it ('ontinued by the line (2 
froin the oppositexile of the lisk which 
merge, with the line is extending to the 
electricle 1. The line (1 from the point at 
which lite line (() large ther with is (x- 
till to groint at 4 when i Hwitch 55 
therein ('cipletes the 'onnection. 

80 liroin this.- pole if the generator ther is 
grwinil line 5, which when the switch (7 

is thrown in extetls to the ground at 8. 
it will be observed that at this point of the 
appalat is there is inserted a resistance 69 

15 ('in'' ('il it, its lower end by wire 70 to 
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and pulley 7 in the shaft 58 to 

each of the ground lines, while at its pper 
rnal in it. pole or terminall is lai'i' 
between the witches (15 and 67 shattle grounding of either the -- or - side of thi 
pure of energy Ilay the Inlixll 70 through the resistance (59 thereby ground 
ing lens than the complete charge or coil 
vective current of either line for the pur 
poke hereinafter to be described. 
Referring to the connection which YE 

from the interrupter it will be noted that 
the - hitle of the generator has the connec 
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 klepts 60 
therein. From the interrupter the line 72 
posses to and, merges with the line 63 and 
from thence to the electrode 1. In this con 
nection it will be noticed that a continuous 
convective current will x delivered from the 86 
pointed electrode to the cylinder eluct role 
through the magnetic field, but that said 
current will be of successive polarities as an 
opening in the disk passes the lines 81 and 
82 or the line 72 extending from the source 00 
of energy, and that either the -- or - 
charge nay be reduced in intensity or 
trength by throwing switch 65 or 67, as the 
case may be, into connection with the re 
histance and moving its switch 75 to deter- 95 
nine 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 
together with their respective switches 78 
and 9. are provided. It will be seen that 
by closing switch 78 on the - side a contin 
uous - charge or supply will be given to the 
electrode 1 provided the switch. 7) be cloged 
and the switch 78 open. So also by clos 
ing the switch 78 and opening 73 a contin 
utilii - charge fron the generator will be 
hipplied to the electrode 1 mind pansing 
thigh the intervening space to the elec. 110 
trixle and from thence by line.80 having 
the with R1, which if clonel, grids nt 
2 tant lie (through the grind to the 
grind, of the 4 xle of the grinerator. 
Wien lexired the electrixle 2 'an be directly 115 
'''tes to thi' -- sile of the (lectro static 
girator y (iiig witi'it's 81 find R 
all losing switch ll), oi'. iii (as electrole 

is ling clairgi'il from the - side of the 
elect' stati' renerator the electrixie 2 can 120 
be lirit'lly "onnected to the -- side of the 
(l't') stiti" ("Initor loy (lixing switches 
81 and 110 and opening switch R. 

it is titlvirall to state at this bioint that 
the lies 85 and 86 serve to contlict the cur- 125 
r" it from the lyna III () to the magnets, as 
shown in Fig. 1. 
ly the eionnection this les"ribel letween 

the electro static generator to the electrixl's 
of the apparati, Ital air provicled for 130 
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giving it her it tirect criterrittel charre Taking a -- charge, by closing switch 3, BS 
or "tive-tive "irit a tail for nilifying the 
Yolariti's of said "it 'rint so as to subject 
laterial of a 'laratei'''uiring still treal 

II*It to a (''I''It lying wolnit in uf is 
In it'Isity, all that by the line of the 

interrupter the liration of the netive and 
inactive perials of the "irrent may be 
variel, and that by a change in the firin of 
the trials of the lists it the interpter 
a 't' finiious i' a seri's of lisruptive dis 
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charge or charge may be appliel to the ter 
initial. "These plifications in the charac 
ter uf the charu (I convective current (nn 
played to act upon the material are con 
visitionally illustrated in liggs. 3 and (i. 
The alternating hire, the wave of which 
is ill-tratrilii. i. 3 is pricit lay using 
t" links a jise to privil it in being 
or a Mi'i's of pigs for the passing of 
the charge at the is at it is being is top 

sit the trials of it little -- or - onlicting wire, wherly taking the iner' 
( ig. 3) to li zier teiitial. there is a slid 
l" rise to fill potential, the 'orini's ti b 
of the wave ling slightly indel, titligh 

l'Intil ling Iaintain'l alping still line 
it lb. till is tipi thi' - sil" the same nail 
t"; it is assireil, at it ther" is a sill'in. 
Hositive II lii'''t rise aid fall of potential 

to vi'i') it wi' ('nih line of Iaintine of 
Moti' it it. "I'll stilli'i it'ss of thi' ris' all 
fill of l'til it ('skit iii ti" site'''ssful 
M'Intibi of the appa'it is, "I'll 'rvatiri 

of it wave at it his a thin tei" whili (, x 
in it in its i' ('biit I'll y littlining that 
formation of the terniuals of the with at 
the lisks if the interripter. When the ter 
Initial in toiled as it is on the -- line (il 
a "tiitiibiis brish like "olive-tive ("irrent 
is illiver's and by reason of the alvancing 
end of the slot in the interrupter reaching 
into thi' (it'' pitvio of this lish like 
in large th' ('I''' it is or 'onlil this 

whi'i I'living the 'i'i'ent at the lisks firin 
at I'ital tel'ni il like that shown in Fig. 2. 
antil the nuinea ice of the polarity lif 
the line at-lis followed by a practical drop 
fibi' a dirt list ai'i' and then a gradual n 
pitill t) wer, as slown by the lotted line 
f in Fig. 4) at bit a fraction of the wave 
is it illixtl. The same action takes place 
pion the - title of the zero line. 

80 

A charge having the wave line shown in Fig. 4. that is an interrupted charge 
which is produced ly opening the switch 

thereby preventing the passage of the - 
to the electrode, but conducting to ground 
It is, the - will pass through the opening 
in the disk by line (ie, (3 to the electrode i, 
fi'i in the heet the electrude 2 and to the 
g'(Mill. In this instance, as in the others 
the rise of potential is sudden and the main 
teliance of potential from it. to b is secured. 

switch being left open contlucts a 
charge to the interrupter and thence by line 
(53 to the lectricle 1 and from thence to 
itlert role to the roid the side of the reinerator bein inted by closing switch 
(ii. This tices the wave illustrated in 
Fig. 5, and by SEE in the resistance 69 the intensity or stren of the charge wave 
my be vriel as in gy in sail ig. 5. 
The form of compound wave shown in 

lig. 5 may be produced by the following 
connections, 
shunting the -- charge around the inter 
rupter. The swith 79 is left open and the 
swith 73 closed thus taking the - through 
the interrupter to the line (53 and thence to 
the electrole producing what may be 
ternet in pulsat it large or convective cur 
rent at aid through the electrode 1 the in 
terripted current inpulsing at d d and in 
activate e. "The electrode 2 may either be 
grounded or connected back to the generator 
is hereinbefore describe. o 

It now relains to describe the functions 
and operation of the dielectric shields 
ent in the appartus. It is extremely desir 
alble to facilitite the arrangement of the par 
ticles as they fall from the shaker pan to the 
electrole 2 in a segregated or individualized 
('bilition in this nity be accomplished by 
simply infl'icing then with a charge of 
single polarity which is accomplished by the 
ation of the electro static chire fron, the (lettle 1 inpinging the shield 20 which in plants 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 ipon the 
opposite sile if said pointed edge of the 
shield, which charge in this case is of-po 
larity which induces in the particles a sini 
lar polarity to each other and which has a tendency to segregate or separate the partis 
cles lie from the other" and cause then to fall 
upon the elect role in a thin sheet like seg 
regated form. The function, of the dielec. tric shield 21 is in a measure the Minne as that 
of the shield 20, and by reason of its relative 
position to the electrode 2 the r- and the in duced - poles produced at its pointed edge 
serve to release the most feebly attracted par 
ticles upon the electrode and to cause t 
to travel upwardly along the shield 21 and 
then to full upon the shield 25, as clearly 
shown in Fig. 1. Those particles in the ming 
netic field and under the influence of the 
electro static charge which are the more 
feebly adherent to the cylinder electride, 2 are immediately at the beginning of the 
process of epiration electrically released 
and permitted to fall upon the shield 25, as 
before stated. By reason of the brush like 

icated by dotted lines 
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formation of the constant convective charge 
from the pointed electrode 1 the same 
larities are producel and maintained alding 
its edge as hereinhefore described so that the 
a polarity induced at what is shown to be 
thrlower side of the shield 25 acts to assist 
in electrically relensing the particles which 
are the most feebly attached to the cylinder electrode at a point kicceeding that of the 
primary release just described. To prevent 
the existence of this electrical release from 
the greater portion of the upper surface of 
the shield 25 a metallic or other conductin 
plate 32 is put upon the u t surface o 
said shield and is conn y wire 33 to 
the and, (xnteracting and qualifying 
the electro static action of the electrode 1 
upon the particles as soon as they come upon 
tail plate 2 fron which they tire delivered into colnpartment 28 simply by gravity. It 
will be readily seen that by adjustably 
Inuinting the childs 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 
trocle 1 may be determined. 
90 represents a felt covered roller which 

contacts with the electrode 2 and moves in 
opposition to the movement of the electrode 
at the point of contact for the purpose of 
brushing of the finely adherent matter. 
This matter my be of powdered nature or 
a constituent of value which continue to ad 
here. , 

Various, forms of electrically shielding 
and releasing elements of the apparatus may 
he stillstituted for those thus far de?cribed. 

It now remains to describe certain modifi 
cations in the form of the electro static re 
l'axing means employed in connection with 
the electro static antl Inhagnetic field. We 
?ave discovered that an electrical releasing 
device which is not t but relatively 
fixed in position with regard to the com 
bined electro static and magnetic field may 

employed. We have further discoverel 
thnt in gone instances the electrical relens. 
ing device, nay be forinol of a rotating 
shield, and furthernor that in spine in 
stances it may be of other material than li 
electric, For example, by referring to Fig. 
7 it will be noted that the electrode 2, mag inct 15 and pointed electrole 1 are in the 
sh in relation with each othern in Fig. 1, 
bit that the electrode 1 is in the form of a 
shaft having points projecting therefrom 
and mounted in bearing 91 and carrying 
the bolt pulley 92 with the power conveyin 
olt ... whereby said electrode is rotted. 
Ty rating the electrole there occurs a pan 
Kart of the convective current from its points 
to the electrode 2 when they are pointed to 
syairl lit sain, while in the opposite posi 
tion no cirrent parkers and the electrode and 

s 

magnet are shielded by the rear ion 94 
of the shaft, constituting the body of the 
electrode. This construction produce a suc 
cession of application of current to thema 
terial intermittent with a shutting off of the 
current and depolariation of the particles 
adhering to the electrode 2 with feeble at 
tachint thus E" the sane func 
tiun as do the shields 21, 22, etc. shown in 
Fig. 1. By regulating th E. of the 
rotation of the electrode 1 different effects 
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 speed of rota 
tion of the rotating shield 95 which in this 
instance may be of other material than di 

7. 

SO 

electric as its presence between the pointed 
electrina cylinder electrode 2 and 
magnet 15 displates and neutralizes the 
charge or convective current delivered by 
the pointed electrode and thus stops the sticking or attaching of the particles by the 
current from the electrode intermittently 
and facilitates the separation from the elec 
trode of the more weakly attached particles. 
The interposition of the electric conductin 

presents to i weakly 
articles an o ite polarity to that 

by SEPE t eVeas P 
tract them from the cylinder electrode 2 and 
this by an opposite nethod, process and op 
eration to that of a direct charge from the 
points producing in such elements a similar 
polarity tu that of the electrode to which 
they are attached. In Fig. 14 the equivalent shield 97 is ro 
tntively mounted, but is intended to be 
moved by hand into different degrees of 
interposition between the electrode 1 and 
the electrode 2, the particular advantage of 
this form of mounting the shield being that 
it can be employed to interpose and cit of 
more or less of the brush like convective 
current passing froii (one electrode to the 
other and this either in the upper portion, 
central or lower portion of the name, or it 
may be temporarily 4hrown out of operation 
as shown by full lines in Fig. 14. 

In the treatinent of Hone particles of mat 
ter it has been found that centrifugal force 
nay be utilized with the electro hit ratic and ningnetic force employed in this apparatus. 
In Fig. 1798 represent cylindrical rotat 
ing dielectric shield which is interpose be 
tween the electrode 2 and the Aljustably 
supported shield 25 having a ground late 
32 upon its surface, ero the particles 
which become detached from the cylinder 
clect role by relation of their feeble attach 
ment theret) trader the action of the brush 
like convective current from the electrule 1 
fall upon the rotating dielectric shield 08 
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an are thrown by 'entrifugal fore outward 
anal to the slil 2, it is alwihalok" to 
state that to prevent any preliminary (hn rare 
of the mass of interial in the hipper or 

6 p. In the shiki'I' pil this nic grifle by 
ti' when it "if i "incriti'it with the 
grounding wire 8 of the cylinder electrixle. 

in order to produce a perfectly spire 
wave-form in which is maintained along the 

10 line it b, a polarity of citler -- or - and 
that with R that the pointel (l"triple 1, 
a slight, inclification of the interrupter is 
required. As hereinbefore state a less 
riptile corner of the wave is produced by 

16 enplaying a round electriple or terminals 
shown in Fir. 2, in role-tion with the in 
terrupter l'Icin illustrated, that in, that re 
kulting in the clifferent form of lischirgu of 
nergy. Kipplit to tail terminal, t?is one 

0 reig lorisli like and the other a series of 
clisriptive or nore. Mille discharge, 

n 5, 10 represent a riundeler. 
triple which is killstituted for the pointed 
cle-trile t. anal kistani is the Nain relative 

25 p?ition to the ninet, 15 and electrole 
aid is connectel lirectly to the pole of 
the electro static generator 46, while the -- 
pole is connected directly with the cylinder 
elert role 2, while branch line 102 and 10:3 

0 fron the - and -- line respectively ter. 
Initiate at th kille if the kingle.ritary in terrupter linki () living ited of the 
pening ther througlietalli plug 10. 

The tei"Yiii." ": it it i? are of et and 
havi" ("Jit": with sail pling on both kicle of 
the link 'n'' aliiring (incl riotition terrof. 

I this IIIsta II''. v iiN of the net alli' 
(pict when'v' i' th' pligr is it "intact with 
the trials indi in li?t hit is a positive 

0 short 'ir 'it ingr of the 'large lick to the 
genei'atoi' (lit is cli'priving with electrixles 
fron any in 'g' ('' liring rail rotation 
of th' it'i'i'i it 'I', it inhi'ity the stor. 
III's it h of the wave are fir all praig-ticial 
piiri ri's per?ity Miri il the politial 
is iiiitiitii' along the iiii ti -l of this 
wai vi". By li'i is litting th' pligr is slipw 
by letti'llii is ii. i. In a N. he length 
or title of thi' " it its 'ili in releterin 

so I'lly initias". With the lit is show in 
i. i. ili lit it 'i'i'i it is fir 'Mir'I'lly 

liittl ist: it : " III: 'I' with litr 'ir. 
'III fertial - it if i li 'riaiti: is liki all 
07 th (lit. It iii'i it ill-tivi i r lili'i't ris' bor 
it i i? li" lik -i, iiii (lit: 'live periol if 
th' 'ligi" , it iii ti" ("li"triples is tie-II 
pai' by ifi'i it 'it iiii"tive perils of 
is trils rlili l'aiti IM "wirl with t'. 'tival "rigals i' this wril liring 

0 will, potential ixinitiae in the pn 
til's king treated. v 
The resilting wave just referred to is 

(or ventionally illustrated in Fig. 10 where 
c is zero potentinl and a Rre the lines of 

nintnine potential, while this the period as 
of initivity or 'Mirit of short circuit. 
ing, by Iain f it it (''' iter privilel 
with the III't alli' bigg. 

"The Nine wave firin shown in Fig. 1 
mily in prixlic lipolarin its nature inli. 70 
('ating the stilji"tion of the interial to 
waves of xiii'ssive polarity, as illustrated 
tlingri initically in lig. 12. The nean 
enployed for picturing this electrial ac: 
tion pH the rinterial in the magnetic field TS 
of the app. ratus R illustratel in Fig. 9 
and 10, ?n this lisgrammatic reprentn 
tion of the principal elements of the mn 
chin', the form described in copnection with 
Fig. 1 in athered to and for purposes of 80 
(larith n clirt ("Inc"tion F the inter 
ripter trole changer is employed. From 
the lettrixle ther extently in line to a rod 

iron 
ailrol ther projects it pin t2 upon which is 
10 (overel with an inhilation 111. 

is pivotally ninted a cirved coitact plate 
118. A similar line 114 is "onnected with 
the brish 115 bearing point he journal 4 

f it free end termi 
nating in nother rod 110 innulatel and 00 
of the electrixle 2, and 

having a pin carrying a curved, metallie. , 
pivotally, notinted roit net plate 113. U 
the haft 11o is mounted a disk 117 (see Fig. 
10) up, each. xide of which is an annulir indi?ting trip 118 and 19, respectively Os 
Frn the annular strip 11 project 
the link 117 three wir nrn 120, and 
the anniilar trip 10 project three annular 
wiper rin, 121. pn the same annular 
trip 118 bears brith 12 connected to 10 
the-pole of the lettro static generator. 48 
by a wire 13, while from bruth 124 bearing 
upon the annular strip 119 a wire 25 ex 
tentle to the -- pole of the generator. The 
arvel contact platex 1 13 are of puch a U. 

length that when in a vertical plane, as is 
this likk 117, they will be contacted with an 

in frtoire of the annular trips at the 
inst at that, an arm from the other of aid : Initi: pahae off from ?aid plate, 11 
"I'like in this condition the wave fora 
shown in Fig. 12 is prolled and an electric 
charge in tipplied to the pointed electrode 
and both electroles are redired to zero with exceeding rapidity and arriracy and with ill 
at any pereptible interyals or apner of 
time between the alternations. The opera tion in a fellow Arunning the chare 
froin the -- phle of the generator t 
the wire 125 to the bruth:4)f thipahur list 
plate 119 on thern side of think 1, 
the share youk follow the plate until it 
reached the lower Rrm 121 on the left, and 
naturning that the next ninent ran 10 
on the lift be in contact with the plate 11, 
then a -- would go to electrode 3 
and both nra el and 12). would be for an 
intant in contact with plate 11 so thft any 
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charge would follow the plate 118 on the 
front side of the dink 117 carried thereto by 
the upper arm 120 and from the plate 
through the brush 192 and line 1923 back to. 
the tor at it - pole. In other words, 
the entire charge of the generator is short 
circuited back to it from the cylinder elec 
trode 2 for an exceedingly brief instant of 
time which would be occupied in the past- vent repulsion. 
stage of the arm 121 from the contact plate 
118. It will be seen that by tilting the plate 
11 on its pivot out of the vertical plane 
of the disk, shorter lines of contact of the 
wiper arm, represented by dotted lines of 
contact 19 in Fig. 11 would result. 

In this invention it is to be understood 
tlant an electri) httit (invective errent frn 
an electrode having a sharpened termination 
prolicenn even, how of current to an op ioning electrode is uninterruptedly, as that 
produced by a galvanic current passing over 
condictor, while R rounded electrole de 

livers to an opposite electrode internittent 
charger of potential, the interninsions bein 
caused by the accumulation of R charge o 
such preasure as hectomer ter than the 
intervening nir can withithind. The air, 
which is simply a dielectric. is broken down 
and a spark passes front of electrode to the 
other, inonentarily lowering the potential 
no that when a lot opening in the disk in 
opposite one or both of the rounded terni 
In a peries of dischar takes place in 
rapid xurrealision, while if pointed terminal 
nritinel the transfer of pfentin takes place 
with a 've flow of "vective "irret. 
While a licharger of xtatic electricity fron 
Kharp pointincts upon a dielectric EE 

in a nunner similar to an interrupted charge 
from the rounded lectrile whose potentials 
are :ltricterized by either a rapid rise or fall, or both. in the potential sp 
plical thri. we lifel M" incan for 'Kilig 
violet flictition in the "harre leliver. 
to the pointel electrixle. '' illist rate the 
facts learly. thi' (lit-tra static rivertive 
irrit flowing fron sharp pointed els' 

trixle to the to which the inferin is fed for heparation polarizat the littlectric particles 
ktrongly in the Inn iner heretofore alskritxel, 
that is, without iterription, "There is 
difference in the time in which this par 
ticket (an be polarizel, or in whicl: this on 
stant difference of potentinl 'ni is set up 
incl airtained. Therefore by regulating 
the tinir as well as the character of the 
harge give from the pointed electrixle the 
4t of particle (in x lifferentiatel from the 
rint by the fingt; that in the time in whil the 
harr: ix given one set is polariwel while the 
other ix not. The ribinli terriinal la the 
smile with internitti'it (hair's, with, how 
ever, thih lifference: the longer the title of 
the large leliverel, lie less will be the 

and nn intain dielectric 

p 

polarization owing to the fact that the par 
ticles acquire the nine potential as the elec 
trode and would he repelle. Therefore, 
with rounded elect roles the charge must be. 
netrately tinctls that the pniticles will 
never become fully chargel thus maintain 
ing then at a constant f of potential 
from that of the conveyer electrode to pre 

()n (ther hand, the 
longer the duration of charge froin the 
arization of the particles yp to the maxi 
munof their capacity, but never renching a 'gif potential. 
"Some of the features uf construction 
herein decribed are shown and decribed in 
or application serial No. 5958, fled sep 
tember 24, 1004 and claimed therein. 
Having described our invention and set 

forth it meritx, what we rlain aid desire 
to secure lyetters latent is:- 
. 1. In an electro stratic magnetic reparator, 
neans for producing a magnetic field, neans 
for Hubjecting the particle of a mans to the 
action of a static charge regulated to pro polarity on 
some of the particles opposite to that of 
one electrocle while in said magnetic field 
Rnd means for ?eparately collecting the 
Heparated particles, 

2. l. (lectrortatic magnetic ?eparator, 
leaux for producing n magnetic field, mean?. 

for firstling interial thereto, neans r pro, 
clicing aid in intaining clifference of p 
tential bit w; x is particles of ninterial 
ind one electrole while sail particles are in 
sail lingnetic field and ificans for reparately 
(tollecting the separatel particle. , 

3. In a (litro static" lingnetic Neparator, 
means for prelucing it in aggrktic field means 
for feeling materil theist, mean for pro 
(living avail maintaining lifference of ten 
tin it worn one onrticle of ninteriil Rinl 
(iii" (let' role whili in Nail ingetic: fiell, 
in is laxated aljacent to said clert rode for 

Kid particle and Nilphaxtently AE ecting the separated Ileans for separately col 
particles. 
4. In in Plectro statie magnetic reparator, 

nicant for fiding continated material, incan for delivering to the particles of a 
innks n interrupted static chare of one po 
larity while in anngnetic field and means s repnintely collecting the separated par 
it. t 

5. In a cle lar static magnetie rator, 

inted electrole the greater will be the po. 

re 

75 
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Inca IIM for feelink comminted material, eans for delivering to the particles of a . 
in as while in a 'negnetic field an interrupt 
el chargr if one polarity. means for nodi 
fying tie strength of said share and means for separately collecting the separated par 
titles. 

3. in a 'let' ribsentic. magnetic reparack. 

33 



35 field of the apparatus. 

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

is interrupting the direct auction of the electrip 
static means for electrically releasing some 
of the particles and eans for separately 
collecting the separated particles. 

7. In an electro static magnetic separator, 
io means for feeding von minutel interial, 

means for subjecting the particles to the 
action of a "Risi fieldnens for hub jecting then while in aid field t either a 
static charge of one polarity which is con 

Stinouk, or to a static charge of alternating 
polarity and means for separately collecting 
the preparated particle. , 

8. In an electro static magnetic separator, 
means for producing an electro static mag: 

20 netic field, means for retaining a mass of 
particles and feeding the sane to said field, 
and interpetl means between the retaining 
means and field for shielding the nash from 
the influence of the electro static magnetic 

9. Inan"electrostatic magnetic separator, 
means for producing an electro static nag. 
netic field, a hopper, a shaker pan, and 
means for electrically shielding the hopper 

SO and pan fron said field. A. 
10. In an electro static magnetic sepa 

rator, electro static electroles, an interposed 
neaget, a hopper, and an electro static 
shield between the magnet and the hopper. 

1. In an electro static nagnetic Hep 
rator, electrip static electrode, an interpretl 
magnet, antil in electro stati' shill inter 
pied between the magnet and the electroles. 

12. In a electro static ignetic steps 
40 rator. electro static electricles, an interposed 

magnet, and electro static shields interposed 
between the electrocles and the neignet above 
and below the plane of the charging elec 
triple. . 

13. In an electro static magnetie separt 
tor, a charging electrixle, a separating elec 
triple, a magnit. peratively arrang", and 

84,002 

trixle, a magnet coperatively traged, 
neans for electrically shielding a portion of 
one electrode from the action tiheron of the 
other electrode to electrically release the par. 
ticles from the first mention't electrile. 
means for subsequently electrically shielding 
the releasel particles from the retailer 
thereof, and means for subsequntly rednc 
ing Hail released particles to zero potential. 
1. In an electrostatic magnetic separator, 

a charging electrode, a iSE E. and means for electrically shielding bodies 
of separated particle from ench other and 
fronn said electrodes. 

17. In an electro static magnetic separa 
tor, a charging electrude, a se rating elec 
trode, an electrical shield of dielectric ina 
terial, and means for restricting polarity to 
a portion of said shield. 

18. In an electro static magnetic separa 
tr, means for feeding cominutetl ninte 
sial, means for subjecting the particles to 
the action of a regulated varied static 
charge, means for sintaneously producing 
a magnetic field in which said particles are 
statically acted pun and means for sepia 
rately collecting the separated particles, 

9. In an electro static magnetic separa 
tor, neans for feeding conninuted nate 
rini, means for subjecting the particles to 
the action of a convective discharge while 
in a magnetic field, means for producing 
the magnetic field, nean for varying the 
strength of said in agnetic field and means 
for separately collecting the separated par 
ticles. 
... 20. In a separator of the 'class described, 
nelans for feeling comminuted materil, 
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Inerns for producing a magnetic field, means 
for producing an electrostatic field, means 
for varying the strength of the magnetic 
field, Ileans for varying the strength of one 
polarity of the static charges operating in 
inid field and means for separately collecting 
the separated particle. 
2. R a separator of the class described, 
hears for feeding comminuted material, 

nett. for electrically shielding a portion of means for subjecting the particles to the Re 
or electrode from the action thereon of the tion of a convectively delivered charge, 

S0 titler electrile to electrically release the pnr- means for sinultaneously prolucing a mag 
titles from the first nentionel electrol. 

4. or electro static inphetic hepara 
lar, a 'harging electrale, a separating (le 
triple, a night piperatively; arranged 
lies for Ety shielling a port i 
big electricle fro the action' thereon of the 
ther electriple to electrically releaxe this part 

titles from the fir?t meritionel electriple, airl 
leaf for Milecitly electrically, shielling 
the releasel particles frin the remainder 
thereof. 

utic field in the region of nail charge, 
nea'ix for reverking the polarity of the mag 
netic field and leans for heparately collect 
ing the heparated particle. 
- $2. In separator of the class described, 
means for feeding comrhinuted material, 
nians for hubjecting particle, to the action 
of a convectively delivered charge, nean: 
for similtaneously throducing a magnetic 
field in the region of said charge, means for 
changing the polarity of the convective 
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O 

15. In an electrostatic magnetic separa- charge and reins for separately collecting 12E. 
tor, a charging electrixle, a separating elec- the separated particles. 
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, a a of the clan described, In testimony whereof we affix our signin 
monas for E Coalpinuted material, tures in presence of two winesses. 

ENRY M. SUTTON. 
site WAITE, ISEE. field in the region of paid means fur EDWIN G, STEELE, 

short circuiti and charge to the gen- Witnesses: . 
grator thereofind neans for separately col- J. S. MoA), 
lecting the separated particles. J. P. HubleLL. 


