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To calla/whom it may concern .' 
Be it known that I, FRIEDRICH ‘OSCAR 

SGHNELLE, electrical engineer, residing at 
18 Guio-llettstrasse, Frankfort-on-thesMain, 
Germany, have invented new and useful Im 
provements in Electrical Separators, of 
which the following is a speci?cation. , 
This invention relates to the dry separa 

tion or concentration of comminuted,granu— 
lar materials, ores, minerals and similar 

] products whose ,1 individual: particles or 
' grains differ in their susceptibility to elec 
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. trostatic charges. 
‘the separation in a 

Its object is to carry out 
simple and effective way 

?t for industrial application'on a large scale. 
I am aware that it has been proposed to 

utilize both electrostatic attraction and re 
pulsion for separating commingled mate 
rials and that various forms of apparatus 
have been designed for that purpose, but 
owing to the difficulty of obtaining ‘a clean 
separation and to the small output and un 
reliable working of the machinery electric 
separation has found but a very limited 
commercial application. These difficulties 
are overcome by the present invention ac 
cording to which the separation is effected 
under essentially different conditions as will 
be more fully explained hereinafter. 
The physical foundation of my invention‘ 

I understand to be the generation of an in 
tense electrostatic'?eld of force upon a com 
paratively narrow ‘zone, preferably at. or 
near the borders or edges of a suitably 
shaped body, to which an electrostatic charge 
may be imparted‘, either by ‘conduction br 
induction.’ I judge this from- the fact thht 
particles of commingled- material spread 
over the upper surface of such a body ap~ 
pear to be unaffected by a charge of suitable 
potential "as long as they remain at \ cer 
tain distance——say about one ~inch-—frotn the 
“active” zone. .Thekkinetic action of the 
charge upon the particles being thus prac 
tically con?ned toa relatively narrow mar 

~. gin a distinct differentiation between the 

50 

particles to be-separated is effected by mov 
‘ mg the mixture upon the said surface into 
and through the ‘intense ?eld ‘preferably 
surrounding itsl border‘ or edge. .Here the 
separation occurs. 
susceptibility to the charge upon entering 
the ‘Zone of action'are thrown off the surface 
in the direction of the electrostatic lines of' 
force ‘emanating from its border; the vpar 
ticles ‘less susceptible to~the influence of the 

‘bination 

The particles of higher , 
instance 

?eld are but slightly affected by the charge 
and drop off the surface closer by the edge. 
I have found that the effect is the more 
marked the closer the said zone of action is 
con?ned to the border or edge of‘ the surface 
uponwhich-the material is spread out. 
The manner in which the commingled ma-~ 

terials may befed upon the surface of the 
separating body, the means by which they 
may be conveyed or transported to the ac 
tive zone, separated and collected separately 
will be readily understoodby reference to 
the annexed drawings, in which 
Figure 1; is a vertical central section 

through a complete separating macnine. 
Fig. 2 is a diagrammatic sketch of a com 

of several ‘apparatuses similar to 
Fig. 1, Fig. 3 is a front view of another type 
of separator, Fig. 4 is a- vertical section’ 
along the broken line X——X of the appa 
ratus shown in Fig. 3. , ' 

Like letters refer to similar parts through 
out the several drawings. - ' 

Referringto Fig.1, A represents a coni al;v 
, feed hopper to whihh the separating b dy 
B, in the shape of a ?at cone is rigidly‘ at 
tached. The hopper A? is supported by 3 
rollers L groovedor corrugated around their 
circumference as indicated in the drawing. 
The rollers L are carried by the ring 'R 
which vis supported‘ by 3 or more columns resting upon the wooden frameC. One of 
the rollers L is driven by‘a pulley P there 
by causing 
cone B to rotate about'the common axis. 
Theicorrugationsof the rollers L superpose 
upon the slow rotation a quick vibratory or 
shaking motion, which will e referred to 
more particularlyhereinafter. Under and 
surrounding the cone' B is a system of coni 
cal receptacles D andv E provided with out~ 

the hopper A togetherwith the. 
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lets emptying into the boxes I and II. The 
truncatedjjgonical surface Z indicated by 
dotted‘lihes- as surrounding the separator 
cone B will be hereinafter referred to. The 
columns S are 'to be; of insulating material 
such" as hard rubber'f'or glass all other parts 
may consist wholly or 
less otherwise stated). 

100 

partly of metal (un- - 
The ring R is con? 

nected to the one terminal of._a suitable . 
source of high potential electricity as-for 

an electrostatic~ machine. The 
charge is transmitted by means of theroll~ 
ers L to the hopper A and to the cone 13. 
The other pole of the generating apparatus 
may be groundedand correspondingly also 
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the receptacle E surrounding the cone B. 
From this arrangement it is evident that 
an electrostatic ?eld is generated between 
the rim of the cone B and the surrounding 
parts of the receiving hoppers, having its 
greatest intensity at the outer circumfer 
ence of the coneB. ‘ ' 
The operation of this machine is as fol 

lows: When the pulley P is driven in either 
direction the vibratory‘motion imparted to 

- the hopper A and the cone B causes the 
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1 materials. It is important, however, to note . - 
that while gravity coacts with the kinetic. 
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‘potential 

material contained in the hopper A to spread 
out over the surface of the cone B in an 
evenly distributed ?lm. Upon approaching 
the rim of the-cone B the separation takes 
place, as indicated in the ?gure and in ac 
cordance with the general observations above 
described. The di?erent products are 
caught by the receptacles D and E and thence 
emptied into the boxes I and II respectively, 
the box I receiving the strongly “ excitable "' 
material, the box II the more indiiferent 
particles, 2'. 6. those which are less suscep 
tible to electri?cation. The “active” zone 
of the separating body B may be still more 
intensi?ed or condensed at the rim or edge 
by opposing to the same an annular or coni 
cal conductor such as indicated by Z, this 
conductor being of different potential to 
that of the cone B. The conductor Z may 
be charged with the opposite polarity to that 
of the cone B by connection with the other 
pole of the generator used for charging the 
cone B. In these cases however care must 
be taken that this conical ring does not dis 
turb the path of the falling materials which 
would be the case if this body was laid too 
closely around or above the mm of the cone 
B for then the particles of higher suscepti 
bility would be strongly attracted by the said 
“opposite” pole and after contacting with 
the same be rejected toward the inner col 
lecting hopper D ‘thereby. disturbing the 
separation and spoiling the products. This 
is avoided by calling the force of gravity 
into play in: directing the path of the falling 

action due to the electrostatic ?eld in de 
termining the curve followed by the stream 
offfalling particles, deviating them from the 
direction of the electrostatic lines of force, 
the. separationv itself is essentially ‘deter 
mined by the speci?c action of the electro 
static charge. In case an insulated conduc 
tor as indicated by Z charge with a suitable 

is used as an “op osing pole” to 
the grim of thexcone B, the latter may also 
be charged by induction from vZ and in this 
case the hop er A carryin the cone B‘ would 
not need to. insulated om the earth. 
In regard to the shape of the cone B it is 

- ‘to belnoted, that its elements need not be 

rs 
straight lines but are by preference curves, 
?attening out toward the circumference. It 

_“ middlings ” 
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is further to be noted that the rim must not 
be sharp-edged in order to produce the de 
sired ?eld concentration for giving the best 
results, but according to my experiences it is 
rather advantageous to give the same a more 
or less rounded-off pro?le. 
While I have found the shape of the ?at 

tened cone B as represented in the draw 
ing (Fig. 1) in combination with its vibra 
tory motion of special advantage for an 
even distribution of the material upon its 
surface, and for presenting the particles to 
be separated to the active zone or rim, I 
‘wish it to be understood that the shape of 
this surface may be varied in many ways 
without departing from the spirit of this 
invention. Thus, for instance, the inclina 
tion of the conical surface may be such that 
the material will glide down by its own 
weight without any motion being imparted 
to the said surface. 

Fig. 2 shows a combination of three 
separating cones B B1v B2 mounted upon a 
common shaft by whicha suitable motion as 
well as the electric charge may be trans 
mitted to the cones. The cone B receives 
the commingled ‘material‘direetly from the 
hopper A, after separating out the majority 
of particles of highest susceptibility, the 
“indiiferent” ‘ material together with 

and the remaining port-ion of 
highly susceptible material are subjected 
to a second separation by means of B1 and 
likewise to another “repetition” upon B2 
the ?nal products being collected from D2 
and E as “ I ” and “II” similarly to Fig. 1. 
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It is evident that by such a repetition the - 
capacity of the apparatus can be raised and 
the quality of the product improved. 
' Figs. 3 and 4 show _a “linear” type of 105 
separator likewise embodying my invention. - 
Instead of the conical hopper in the previ- - 
.ous ?gures a long V-shaped trough like 
hopper A’ is used here to receive the ma 
terial to be separated. A narrow opening or 
slot passes through the bottom of the hop 
per A’ from end to end of the same. Un 
derneath this slot is a rectangular bar T 
supported by the two levers K; Some dis 
tance below T is small trough V and im 
mediately under t e same ?at bar B3 slant 
ing to both sides and rounded off at the 
edges. The trough V ‘as well as the ?at bar 
B? are‘likewise fastened, at each end to one 
of the levers K. The latter are here sup 
po ed to be of insulating material, and are 
piv tally supported ‘by the pins Q, project 
ing from'the end walls‘ of the hopper A’. 
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In orderto impart to these levers an o'scil: ,. 
latoi'y' or swinging ‘motion they are con 
ne_cted by pins 0 to bars J engaging with the 
two eccentric pins Y set off a common shaft ' 
driven by the pulley P. The hopper A’ is 
supported by the wooden‘ frame C which- - 
also carries the bearings for the driving 130 i 
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shaft and the pulley P. Below the ?at'bar 
B3 are the receiving boxes I, II, I inclosed by 
adjustable partitions F and side walls H. 
The parts V and B“ are to be connected to 
the one pole of a generator of high tension 
electricity, while the receiving receptacles 
and all other parts of the apparatus may 
be grounded or connected with the other 
pole of the generator. The action of this 
machine is essentially analogous to that of 
the “annular” type previously described. 
It is evident that the oscillatory motion im 
part-ed to the bar T by the levers K causes 
the granular material contained in the hop 
per A’ to be fed in a thin film from either 
side into the trough V and thence on to the 
upper surface of B3. The vertical distance 
through which the material has to fall is 
determined in this case by the necessity of 
insulating the parts V and B3 from the 
downwardly projecting portions of the hop 
per A’. In all other respects the separating 
process is analogous to that above described 
and will be readily understood from the 
drawing Fig. 3. 
Modi?cations corresponding to those de 

scribed in, connection with Figs. 1 and 2 
may also be executed in the “linear” form, 
and all that has been said in regard to the 
electrical and mechanical functions of the 
cone B (Fig. 1) similarly applies to the 
linear separating body B3, (Fig. 3). 
Other modifications of the apparatus will 

readily suggest themselves, thus the‘ later 
ally oscillating or swinging motion given 
to the parts K, V and B3, Fig. 3 may be re 
placed by a longitudinally reciprocating 
movement which would again suggest a com 
mon actuating mechanism for a number of 
superposed “linear” separating devices 
similar to Fig. 2. My invention, therefore, 
is not limited to the special forms illustrated 
by the annexed drawings. 
Now what I claim and desire to secure by 

Letters Patent is the following: 
1. An electrostatic separator, having an 

inclined conductor provided with a border 
edge or verge, means for charging said con— 
ductor electrostatically, means for feeding a 
commingled mass of particles of different 
susceptibilities'to electrical repulsion to said 
conductor, means for causing said particles 
to pass on uninterruptedly over the upper 
surface of the conductor until they reach the 
said border edge or verge, whereby the mass 
as it passes over the edge or verge is sub~ 
jected tothe separating action of the intense 

edge just 
as the mass is about to drop therefrom, and 
a dividing and guiding‘ barrier interposed 
between the paths of outward trajectory of 
the separated particles of. different suscep~ 
tibilities to electrical repulsion as they pass 
over said edge or verge, said barrier being 
likewise interposed in the path of possible 

3 

subsequent commingling of the separated 
particles: substantially as described. 

2. An electrostatic separator. having an 
inclined conductor provided with a border 
edge or. vergehaving a surface rounded in 
cross~section, means for charging said con 
ductor electrostatically, means for feeding a 
comminglcd mass of particles of different 
susceptibilities to electrical repulsion to said 
conductor, means for causing said particles 
to pass on uninterrllptcdly ovcr the upper 
surface of the conductor until they reach 
the said border edge or vcrge, whereby the 
mass as it passes over the edge or verge is 
subjected to the separating action of the in 
tense zone of repulsion at said border edge 
just as the mass is about to drop therefrom, 
and a dividing and guiding barrier inter 
posed bctwccn the paths of outward trajec 
tory of the separated particles of different 
susceptibilities to electrical repulsion asthey 
pass over said edge or verge, said barrier 
being likewise interposed in the path of 
possible subsequent commingling of the 
separated particles; substantially as de 
scribed. 

3. An electrostatic separator, having an 
inclined conductor provided with a border 
edge or verge, means for imparting to said 
conductor an electrostatic charge of a given 
sign, means for feeding a comminglcd "mass 
of particles of different. susceptibilities to 
electrical repulsion to said conductor, means 
for subjecting the mass to the siuulltancous 
action of gravity and of said edge as the 
mass passes over the latter, an outlying con 
ductor and means for imparting to it an 
electrostatic charge of opposite sign, said 
outlying conductor being within a sutlicient 
range to augment the intensity of the sep 
arating ?eld at the» said edge or verge of the 
inclined.conductor, and a separating and 
guiding barrier-intcrposed between the paths 
of trajectoryjof ‘the separated particles of 
different susceptibilities to electrical repul 
sion as’they pass over said cdge or verge, 
said barrier being likewise interposed in the 
path of possible subsequent commingling of 
the separated particles; substantially as de 
scribed. _ 

4. An electrostatic separator. comprising 
a conical conductor, a hopper for supplying 
the particles to be separated to the apex of 
said conical conductor. means for rotating 
the conical conductor and its supply hop 
per, means for imparting an electrostatic 
charge to said conical conductor. and means 
for ‘ separately collecting the separated 
grades‘ of material; substantially as de~ 
scribed. ' 

> 5. An electrostatic separator. comprising 
a conical conductor, a hopper for supplying 
the particles to be separated to the apex of 
said conical conduct-or. means for imparting 
an electrostatic charge of a given sign to 
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said conical conductor, an outlying cylin 
drical conductor and means for imparting 
to it an electrostatic charge of opposite Sign, 
and means for separately collecting the sep 
arated grades of material; substantially as 
described. 

6. Anclectrostatic separator, comprising 
a conical comluctor, a hopper for supplying 
the particles to be separated to the apex of 
said conical conductor, means for imparting 
an electrostatic charge to said conical con 
ductor, and a. divider projecting into the; 
trajectories of material repelled from the: 
v,\'er;_u> ot' the base of the cone; substantially 
as described. 

7. An electrostatic separator, comprising 
a conical conductor, a hopper for supplying 
the particles to be separated to the apex of 
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said conical conductor, means for imparting 
an electrostatic charge of a given sign to 
said conical conductor, an outlying cylin 
dr' tal conductor and means for imparting 
to it an electrostatic charge of opposite sign7 
and a divider projecting into the trajecto 
ries of material repelled from the verge at 
the base of the cone; substantially as de 
scribed. 

In testimony that I claim the foregoing as 
my invention, I have signed my name in 
presence of two Witnesses, this 31st day of 
May 1904:. 

FRIEDRICH OSCAR SCHNELLEI. 
lVitnesses: 

ROBERT Bt'JHL, 
JEAN GRUN D. 

_____________-—_-—— 


