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The present invention relates to electrostatic separators, 
and more particularly, the present invention is concerned 
with electrostatic separators of the types which are used 
for separating mixtures of pulverulent materials while 
such pulverulent materials fall under the in?uence of 
gravitational force through an electrostatic ?eld. 

It is an object of the present invention to provide an 
electrostatic separator of improved e?ectiveness. 

It is another object of the present invention to provide 
an electrostatic separator capable of achieving improved 
separation of a mixture of pulverulent materials while 
the same ?ow downwardly a given distance, in other 
words, to achieve an improved separation in a separator 
of given dimensions. 7 

It is still another object of the present invention to 
provide an electrostatic separator for the separation of a 
mixture of pulverulent material into its constituents, which 
will permit eifective separation in a simple and economical 
manner. 

Other objects and advantages of the present invention 
will‘become apparent from a further reading of the de 
scription and of the appended claims. 
With the above and other objects in view, the present 

invention contemplates in an electrostatic separator, in 
combination, positive and negative electrode means spaced 
from each other in lateral direction so as to de?ne a 
substantially vertical passage therebetween and forming 
an electrostatic ?eld across the same, means for intro~ 
ducing a pulverulent material adapted to be separated 
by electrostatic separation at the upper end of the passage 
so that the material will ?ow downwardly through the 
channel to the lower end thereof while simultaneously 
being subjected to the electric ?eld between the positive 
and negative electrode means, and means for retarding the 
downward ?ow of the material through the passage lo 
cated within the same in transversal direction thereto and 
spaced from the upper and lower ends thereof, whereby 
due to retardation of the downward ?ow of the material 
electrostatic separation of the same will be improved. 

According to a preferred embodiment of the present 
invention, the means for retarding the downward flow 
of the pulverulent material comprise a plurality of sub 
stantially horizontally extending de?ecting arrangements 
vertically spaced from each other and arranged in the 
passage spaced from the upper and lower ends thereof 
for retarding the downward ?ow of the material through 
the passage, each of the de?ecting arrangements compris 
ing a plurality of laterally spaced‘ pairs of elongated 
ba?le members each of the pair of ba?ie members de?ning 
between themselves a downwardly converging slot, and 
the pairs of ba?le members of adjacent vertically spaced 
de?ecting arrangements being arranged in staggered re 
lationship to each other, the distance between the adja 
cent pairs of ba?le members within one de?ecting arrange 
ment being wider than the elongated openings at the 
lower ends of the downwardly converging slots and the 
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distance between adjacent pairs of ba?le members being 
chosen in such a manner relative to the width of the 
lower ends of the paths that portions of the pulverulent 
material which are not de?ected by the electric ?eld may 
?ow downwardly in vertical direction through the plu 
rality of vertically spaced de?ecting arrangements, while 
electrostatic separation of the material will be improved 
due to retardation of the downward ?ow of portions there~ 
of which are de?ected by the baffle members. 

Thus, the separator of the present invention provides 
in the area which is under the in?uence of the electro 
static ?eld, a plurality of horizontally extending de?ect 
ing or retarding or ba?ie members, which will effectively 
brake the free downward ?ow under the in?uence of 
gravitational force of the pulverulent mixture and thereby 
will achieve that the pulverulent material will remain 
subjected to the electrostatic ?eld for a prolonged period 
of time. 
The plurality of vertically spaced de?ecting arrange~ 

ments may be concentrated in the upper portion of the 
electrostatic separator, or may extend throughout sub 
stantially the entire height of the same. 
According to the present invention, due to the retard 

ing means or baffle members which are superposed upon 
each other and extend in transversal direction to the elec 
trostatic ?eld, the period of time during which the pul 
verulent material is exposed to the electrostatic ?eld will 
be extended to a multiple of the time during which such 
material would be exposed to the electrostatic ?eld if 
it were allowed to ?ow downwardly through such ?eld 
under the in?uence of gravitational force without being 
impeded by the retarding means. 

Broadly, however without limiting the invention to any 
such theory, it may be said that the period of time during 
which the material will be exposed to the electrostatic 
?eld in a separator according to the present invention as 
compared to passing through the separator unimpeded 
under the in?uence of gravitational force, is proportionate 
to the square root of the number of vertically spaced 
transversely extending retarding means. In other words, 
if four such transversely extending retarding means are 
provided, i.e. if the retarding means are arranged in four 
vertically spaced planes‘, the average time required for 
the ?ow of particles of the material through the electro 
static separator will be twice as long as the time that 
would be required if the material could ?ow downwardly 
through the separator unimpeded and solely under the in 
?uence of gravitational force. Due to the prolonged time 
during which the pulverulent material which is to be sub 
jected to electrostatic separation remains under the in 
?uence of the electrostatic ?eld, i.e. due to the retardation 
of the downward ?ow, the de?ecting effect in the direction 
of the lines of electrostatic force will be multiplied. 

This will result in a very considerable improvement of 
the separation result achieved according to the present 
invention by passing equal quantities of material through 
separators of equal size, or, if the separation yield of con 
ventional separators is satisfactory, then, in a separator 
according to the present invention and of the same size 
as a separator without the inventive ba?ie inserts, a great 
er quantity of material can be processed in a given period 
of time, or, if a given quantity of material is to be sepa 
rated so as to give a certain yield, then the separator re 
quired according to the present invention, will be of con— 
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siderably smaller dimensions than’ a separator according 
to the prior art, i.e. without the retarding means accord 
ing to the present invention, which'will give the same re 
sult 

It is ‘also possible according to the present invention to 
arrange the de?ecting inserts in the separator in such a 
manner that frictional contact between individual par 
ticles of the material which'is to be separated will be 
increased and this again will cause an increased electro 
static charging of the particles, thus improving their sepa 
ration. 
The novel features which are considered as character 

istic for the invention are set forth in particlular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects ‘and advantages thereof, will be 
best understood from the following description of spe 
ci?c embodiments when read in connection with the ac 
companying drawings, in which: 

FIGS. 1-3 are schematic elevational views of three dif 
ferent embodiments of electrostatic separators according 
to the present invention; . 

FIG. 4 is a fragmentary schematic perspective view of 
a separator according to the present invention; 
FIG. 5 is a plan view of another embodiment of a 

separator according to the present invention; 
FIG. 6 is an elevational cross-sectional view taken 

along line 6—6 of FIG. 5; 
FIG. 7 is a schematic fragmentary perspective view of 

another embodiment of a separator according to the pres 
ent invention; 

FIG. 8 is’ a plan view of yet another embodiment of 
the present invention; 

FIG. 9 is a cross-sectional view taken along line 9—9 
of FIG. 8; 
FIG. v1O is a plan view of still another embodiment of 

the present invention; 
FIG. 11 is a cross-sectional view taken along line 

'11—-11 of FIG. 10; 
' FIG. 12 is a plan view of a further embodiment of the 

present invention; 
FIG. 13 is an elevational cross-sectional view taken 

along line 13-13 of FIG. 12; . 
FIG. 14 is 1a plan view of still a further embodiment 

of the present invention; 
FIG. 15 is a cross-sectional elevational View taken 

along line 15—415 of FIG. 14; 
FIG. 16 is a plan view of yet another separator ac~ 

cording to the present invention; ' 
FIG. 17 is an elevational cross-sectional view taken 

along line ‘17-17 of FIG. 16; ‘ 
FIG. 18 is a plan view of still another embodiment of 

the present invention; , 
FIG. 19 is an elevational cross-sectional view taken 

along line 1r9—~19 of FIG. 18; V . 
FIG. 20 is a plan View of a further elaboration of an 

' embodiment of the present invention; and 
FIG. 21 is a cross-sectional elevational View taken 

along line 21—21 of FIG. 20. 
Before referring to the drawings in detail, it should be 

noted that all of the drawings illustrate the invention in 
a schematic manner and, furthermore, that most of the 
drawings show the retarding means as comprising three 
vertically spaced arrangements extending transversely t0 
the passage of the material through the electrostatic ?eld, 
while some of the drawings illustrate only one substan 
tially horizontal retarding means. It should be noted, 
that the number of vertically spaced arrangements is given 
for purposes of illustration only and that it is of course 
within the scope of the present invention to employ a 
different number of vertically spaced transversely extend 
ing retarding means. i 

In all ?gures of the drawing, the electrodes are indi 
cated by reference numeral '1, reference numeral 2 de 
notes the individual transversely extending retarding 
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means, while a collecting device at the bottom of the 
electrostatic separator is identi?ed by reference numer 
al 3. . 

In FIG. 3, reference numeral 5 indicates a resilient 
covering of the upper face of the flow retarding elements, 
scaffolding or support members for inserts 2_ are indica 
ted in some of the drawings by reference numeral 4 and 
in FIG. 20, a staggered or alternating arrangement of 
the openings in the inserts is indicated by reference nu 
merals 6 or- 7, whereby reference numeral 6 denotes, for 
instance, the openings in the ?rst, third and ?fth honi 
zontally extending‘retarding element, while reference nu 
meral 7 denotes the openings in the interposed horizon 
tal retarding elements 2 and 4, so that matenial which 
?ows downwardly through one opening 6 will be retard 
ed and deflected by the next lower insert vwherein the 
openings 7 are transposed or staggered relative to the 
next upper insert. 
The individual inserts 2 are vertically spaced from each 

other, either equidistant, or so that the vertical distance 
between ‘adjacent inserts increases in downward direc 
tion. This is illustrated in FIGS. 1 and 2 of the draw 
ing. Particularly, the distance from the lowermost in 
'sert 2 to the collecting device 3 may be greater than the 
distance between adjacent inserts. ’ 
The individual insents, for instance, may be formed as 

a grid consisting of strips or rods which may be arranged 
parallel or perpendicular'to the direction of the electro 
static ?eld, as illustrated in FIGS. 4 and 7. The upper 
face of the individual strips of the grid may be plane 
and extending horizontally, as shown in FIGS. 4-7, or 
may be trough-shaped as illustrated in FIGS. 8~11. 

Thereby, the individual inserts are superposed upon 
each other in such a manner that the strips or rods of the 
individual superposed grids or inserts are staggered so 
that for instance a vertical line passing through ‘an open 
ing in'the uppermost grid will crossect a strip or rod or 
the like of the next lower grid. This is illustrated in 
FIGS. 8-11. 

=By arranging the inserts or grids in'the above described 
manner, it will be accomplished that the major portion 
of the pulverulent material ?owing or spilling downwardly 
through the separator will be de?ected towards the center 
of the separator in a quantitative distribution which is 
somewhat similar to that of the statistical frequency 
curve according to Gauss which is illustrated ‘and de 
scribed, for instance, in “Der Grosse Brockhaus,” volume 
4, pages 7 and 8, Wiesbaden 1954. .. 

rBy arranging the individual strips or rods of the grids 
parallel to the direction of the electrostatic ?eld, as illus 
trated in FIG. 4, this de?ection towards the center will 
not in?uence electrostatic separation. However, if the 
individual strips or the like of the grid are arranged per 
pendicular to the direction of the electrostatic ?eld, as 
illustrated in FIG. 7,. then orientation and movement of 
the’ particulate material in the direction towards the elec 
trodes will be hindered since accumulation of the pulver 
ulent material will take place between the strips in the 
center of the electrostatic separator. Thus, it will depend 
on the speci?c type of pulverulent mixture and on the 
desired result, whether the individual strips or rods of the 
grid are to extend in the direction of the electrostatic ?eld 
or in a direction perpendicular thereto. 

De?ection of the downwardly ?owing pulverulent ma 
terial in the direction toward the center of the separator 
and parallel to the electrode plate can also be achieved 
by forming the individual grid element so as to have an 
upper face corresponding to the concave portion of a half 
cylinder wall having an axis which extends in horizontal 
direction and perpendicular to the direction of the electro 
static ?eld. This alternative arrangement is illustrated 
in FIGS. 14 and 15. ' 
As illustrated in FIGS. 16-19, it is also contemplated 

to arrange the individual grids so as [to consist of pairs 
of strips which form a triangular, square or rounded 
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trough formed with a slot in its lowermost portion, so 
that pulverulent material can ?ow downwardly through 
the elongated slot of the trough. '‘ 
These troughs are so arranged in the plurality of super 

posed grids that a vertical plane passing through the slot 
of a trough of one grid will pass between two horizontally 
spaced troughs of the adjacent grid. As illustrated in 
FIGS. 16-19, the width x of the slot of the trough and 
the width y of the intervening space between two troughs 
of one grid differ from each other and the relationship 
between x and y is to be chosen in such a manner that 
material Which is not exposed to the in?uence of the elec 
trostatic ?eld would pass in a vertical stream downwardly 
through superposed spaces x and y, without being de 
?ected. 
The inserts may also be formed of perforated plates, 

screens or the like, which are arranged parallel to the lines 
of electrostatic force. Here too the arrangement of the 
superposed inserts or grids relative to each other is such 
that the openings in the vertically spaced grids are stag 
gered relative to each other so that directly or vertically 
underneath the opening of one grid will be a portion of 
the plate of the adjacent lower grid and vice versa. ‘This 
arrangement is illustrated in FIGS. 20 and 21. 
Any insulating material possessing the required me 

chanical properties, such as glass, ceramic materials, syn 
thetic materials and the like may be used for producing 
the grids of the present invention. 

It is also within the scope of the present invention, as 
illustrated in FIG. 3, to cover the rigid grid material with 
a dampening layer of ‘for instance rubber, synthetic or 
natural foamed materials or the like. Such dampening is 
desirable because it reduces scattering of pulverulent 
material hitting portions of the grid, which scattering has 
an unfavorable in?uence on the electrostatic separation. 
The same eifect, namely a reduction of scattering can be 
accomplished by forming the grid in accordance with 
FIGS. 8-11 so as to comprise elements of trough-shaped 
cross~sectional con?guration. These troughs will be ?lled 
with pulverulent material and a portion of the ‘kinetic 
energy of the downwardly falling particles will be ab 
sorbed by causing lateral movement of particles in the 
troughs. It has been found that a reduction in the scat 
tering of particles will make possible an increase in the 
vertical distance between the individual inserts 2 so that 
the same separating effect can then be achieved with a 
reduced number of superposed inserts. 

In the examples further below, several electrostatic 
separators according to the present invention are de 
scribed and the results obtained with the same are com 
pared with the results obtained by using conventional 
separators of the same overall dimensions, i.e. separators 
which lack the inserts of the present invention. 
The examples are given as illustrative only without 

limiting the invention to the speci?c details thereof. 
‘Broadly it may be said, without limiting the invention 

thereto, that the relationship between the starting material 
expressed in percent 'by weight of the ‘constituent which 
is to be separated, the residue and the concentrate simi 
larly expressed, may be represented by the following 
equation wherein A represents the yield, a the starting ma 
terial, b the residue and c the concentrate (a, b, and 0 
being expressed in percent by weight as explained above): 

The weight rate of flow is indicated in the examples in 
t/h.m, wherein t represents metric tons, h hours and m 
the width of the introduced stream of material in meters. 
The separation-effecting potential is indicated in 

kv./cm., i.e. in kv. per cm. of distance between the two 
electrodes. 
Example 7, in addition, gives the relationship between 

the widths of the slots at the lower ends of the ‘more or 
less trough-shaped ba?ie members identi?ed ‘as x and the 
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6 
horizontal distance between adjacent troughs y. In this 
connection, reference is made to FIGS. 12, 13 and 16-20. 
Under the conditions according to Example 7, the ratio 

X:y equals about 0.7:1.0. The vertical distance‘ of the 
inserts according to Example 7 is about 6 cm. If the 
vertical distance between the grids is increased, then it is 
also desirable to increase the horizontal distance between 
adjacent troughs. In other words, if x is constant and 
the vertical distance ‘between the grid arrangements is in 
creased, y should become larger. On the other hand, if 
the vertical distance between adjacent grids is reduced, y 
will become smaller. The reason therefor is that the 
stream of pulverulent material passing downwardly from 

‘ slots x has the tendency to become wider. The space y 
between adjacent troughs of the next lower grid arrange 
ment serves the purpose of re-directing this stream. Thus, 
the width y must be ‘adjusted to the width of the stream 
of downwardly ?owing pulverulent material. Since the 
width of the stream of material increases with the dis 
tance between adjacent vertically spaced grid arrange 
ments, y will become greater with increasing vertical dis 
tance between adjacent grid ‘arrangements. 

EXAMPLE 1 

Two electrostatic separators such as illustrated in 
FIGS. 5 and 6 are equipped with ?fteen or eleven super 
posed grids spaced vertically from ‘each other 27 or 36 
mm. The entire grid arrangement occupies the upper 40 
cm. of the separator, while the total vertical extension 
of the electrostatic ?eld equals 120 cm. The individual 
grids consist of glass strips having a width of 7 mm. and 
extend in the direction of the electrostatic ?eld. As can 
be seen in FIG. 6, the individual glass strips of adjacent 
grids are arranged in staggered relationship so that any 
material ?owing downwardly in vertical direction through 
the space between adjacent glass strips of an upper grid 
will contact a glass strip of the next lower grid. 
The material which was subjected to electrostatic sep 

aration in the above described arrangement was sylvinite, 
type I having a particle size of between 0.1 and 0.75 mm. 
The results obtained in the two above described sep 

arators according to the present invention and in a con 
ventional separator are summarized in Table I. 

Table I 

Electrostatic Separator 

11 grids 15 grids No grids 

Starting material, percent K20 _______ __ 17. 5 17. 5 17. 5 
Concentrate, percent K10 __________ _. 40. 7 43.1 31. 6 

1. 7 l. 5 1.7 
_ 94. 2 94. 7 95. 4 

Separating Potential k ./cm_ _ 3 3 3 
Temperature, ° 0 _________ __ _ 50 .50 50 

Vertical extension of separator, cm _ 120 120 120 
Weight rate of ?ow, t/lLm _______ __ _ O. 5 O. 5 0. 5 
Electrode distance, cm ________________ __ 30 30 30 
Width of introduction of material, cm... 10 10 10 

The above table, in addition to showing the beneficial 
results of the grid arrangements according to the present 
invention, also indicates that increasing the number of 
grids without increasing the overall dimensions of the 
separator, will cause further improvement.‘ 

EXAMPLE 2 

The purpose of this example is to illustrate the in?uence 
of the overall length of the separator, i.e. of the electro 
static ?eld on the e?‘iciency of the separation. In the 
upper portion of the separator twenty individual grids are 
arranged so as to ‘form 10 double grids. The vertical dis 
tance between the two grids of one double ‘grid is 9 mm., 
and the vertical distance between adjacent double grids 
equals 70 mm. The individual ‘grids are formed of glass 
strips as described in Example 1, which are staggered in 
accordance with Example 1. The total height of one 
separator equipped ‘with the above described multiple grid 



arrangement was 80 em, while the total height of the other 
thus equipped separator was 120 cm. Thus, the vertical 
distance from the lowermost {grid to the lower end of the 
separator was 70 mm. in one case and 470 in the 
other. 5 
A material similar to that described in Example 1 was 

' subjected to electrostatic separation and the following re 
suits were obtained: 

T able II 
10 

Electrostatic Separator 

No grids 
Separator Separator Height 
Height, Height, - 15 
,80 cm.— 1.20 cm.— 
20 grids 20 grids S0 120 

cm. cm. 

Starting material, percent K20 17. 5 17. 5 17. 5 17. 5 
Concentrate, percent K20 35. 2 42.0 27.6 31. 6 
Residue, percent K20 2.1 1. 9 2.1 1.7 20 
Yield, percent. . 93. 6 93. 4 95. 2 95. 4 
Separating poten 3 3 3 3 
Temperature, ‘’ 50 50 50 50 
Weight rate of flow, t/h.n1__ 0.5 0. 5 0. 5 0. 5 
Electrode distance, em _________ __ 30 30 30 30 
Width of introduction of mate 

rial, cm ______________________ _. 10 10 10 10 25 

The same comparison experiments were then carried 
out with hard salt having a particle size of between 0.1 
and 0.75 mm. and the following results were obtained: 

30 

Table III 

Electrostatic Separator 
35 

No grids 
Separator Separator Height 
Height, Height, 
80 cm.— 120 cm — 
20 grids 2O grids 80 120 

cm cm. 

___ 40 

10. 8 10. 8 10. 8 l0. 8 
25. 1 27. 7 16. 7 17.0 
1. 5 1. 5 1. 7 1. 6 

Yield, percent __________ __ _ 91. 6 91. 0 9a. 8 94. 0 
Separating potential, lrv./em . 3 3 3 3 
Temperature, ° C _______ __ 50 50 5O 50 4F 
Weight rate of ?ow, t/hm. 0. 5 0. 5 0. 5 0. 5 0 
Electrode distance, cm ____ __ ___ 30 30 30 30 
Width of introduction of mate 

rial, nni ___________________ __~___ 10 10 10 10 

5O 
EXAMPLE 3 

The separation of sylvinite H, particle size between 0.1 
and 0.75 mm. was carried out in an electrostatic separator 
of the type illustrated in FIGS. 10 and 11 and also in an 
electrostatic separator of the type illustrated in FIGS. 5 
and 6. In both cases, the individual grids are formed 
of elongated elements which extend in the direction of 
the electrostatic ?eld. Three superposed ‘grids are ar 
ranged vwithin the upper 80 cm. of separators having a 
total length of 120 cm’. The V-sh-aped grids are at a 60 
vertical distance of 320 mm. ‘from each other. The V 
shaped troughs of the grid elements according to FIGS. 
10 and 11 will hold a portion of the pulverulent material 
and this cushion of pulverulent material will have a damp 
ening eiiect on particles subsequently ?owing downwardly 
through the separator. In contrast thereto, such damp 
ening effect is missing in the separator according to FIGS. 
5 ‘and 6 wherein the particles hitting the ‘grid elements with 
considerable ‘speed will be re?ected and scattered in all 
directions. 

Table IV summarizes the results obtained in the two 
above-described cases and compares the same with the 

55 
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70 

' results obtained under similar conditions with a conven 
tional separator lacking the vgrid inserts of the present in 
vention. 5 

Table IV 

Electrostatic Separator (total 
height 120 cm.) 

3 V-shaped 3 plane 
grids in grids in No 
upper 80 upper 80 grids 

cm. cm. 

Starting material, percent K20 17. 4 17. 4 17. 4 
Concentrate, percent K30 48.1 39. 1 31. 6 
Residue, percent K20- 1.5 2.1 1. 7 
Yield, percent.___ 94. 3 92. 9 95. 4 
Separating potenti 3 3 3 
Temperature, ° C. ._ 50 50 50 
Weight rate of flow, , . 0.5 0.5 0.5 
Electrode distance, cm. _ . 30 30 30 
Width of introduction of material, cm. _ 10 10 10 

It can be seen that the dampening effect on the trough 
shaped grid elements will improve the results ‘and it fol 
lows that the number of superposed grids required to 
achieve a desired result may he reduced by changing the 
upper surface con?guration of the individual ‘grid ele 
ments for instance from that shown in FIGS. 5 and 6 
to that of FIGS. 10‘ and 11. 

EXAMPLE 4 

The separators used in this case included three super 
posed grids vertically spaced from each other at a distance 
of 15 cm. The uppermost grid was arranged directly be 
neath the upper end of the separator. The individual grid 
elements were such as are illustrated» in FIGS. 5 and 6 
and extended in the direction of the electrostatic ?eld. 
The individual grid elements were formed of rigid syn 
thetic material and had a width of 2 cm. However, in 
one case, the upper face of the individual grid elements 
was covered with a foam rubber layer having a thickness 
of 6 mm., substantially as illustrated in FIG. 3. 
The material to be separated was ?uorspar having a 

particle size of up to 1 mm. The results are shown in 
Table V. 

Table V 

Electrostatic Separator 

Foam Grid 
Rubber Elements 
Covered Without 
Grid Foam 

Element Rubber 

Starting material, percent 021% _____________ __ 35.0 35.0 
Concentrate, percent CaFg?. ____ __ 61.0 49.0 
Residue, percent OaFz _ _ _ _ . . _ . r __ 10.0 15.0 

Yield, percent ____________ __ 85.4 82. 4 
Separating potential, lrv./cm_ 4 4 
Temperature, ° C ________ _ . 7O 70 

Separator length, cm _____ __ 150 0 
Weight rate of ?ow, t.,/h.rn_ 5 5 
Electrode distance, cm _____ ._ 30 30 
Width of introduction of mate 10 10 

EXAMPLE 5 

Separation in a separator according to FIGS. 14 ‘and 
15 is compared with separation in a conventional sepa 
rator lacking grid inserts. The individual grid elements 
of the separator according to FIGS. 14 and 15 were 
formed of transversely curved strips of synthetic material 
which were so arranged that their upper faces de?ned 
part of a concave surface of a cylinder having an axis ex 
tending horizontally in a direction perpendicular to the 
direction of the electrostatic ?eld. Two double grids were 
arranged in the separator, each double grid consisting of 
two individual grids vertically spaced 3 cm. from each 
other, while the vertical distance between the two double. 
grids was 30 cm'. 

Siderite having a particle size of ,up to' 1 rnm.'was 
chosen as the material to be separated, and the results will 
be ‘found in Table VI. 



9.. 
Table VI 

Electrostatic Separator 

With 2 Without 
Double Grids 
Grids 

Starting Material, percent FcC Os ___________ ._ 50 50 
Concentrate, percent FeCO3_____ 85.2 73. 8 
Residue, percent F6003 ______ __ 8. 2 l9. 8 
Yield, percent ____________ __ 92. 5 82. 5 
Separating potential, k /cm 4 "4 
Temperature, "0 ___-_ 70 40 
Separator length, cm__ 150 150 
Weight rate of ?ow, t./h.m_ 5 5 
Width of introduction of material, cm. _ 10 10 
Electrode distance, cm ______________________ __ 25 25 

EXAMPLE 6 

The separation of apatite having ‘a particle size of up 
to 0.75 mm. was carried out on the one hand in an 
electrostatic separator according to FIGS. 20 and 21, 
and, on the other 1hand, in a conventional separator with 
out grid inserts. Three plate-shaped inserts were arranged 
in the separator according to the present invention, ver 
tically spaced 9 cm. from each other, with the upper 
most plate 3 ‘cm. below the upper end of the separator, 
i.e. the upper end of the electrostatic ?eld. The results 
are shown in Table VII. ' 

Table VII 

Electrostatic Separator 

With 3 
grids ac- Without 
cording to grids 
Figs. 20_2l 

Starting material, percent apatite ___________ .- 44. 7 44. 7 
Concentrate, percent apatite_ ___- __._ 75. 0 53. 7 
Residue, percent apatite.-- __-- .___ 24. 7 40. 1 
Yield, percent ________________ __ t_-_ (36. 7 40. 6 
Separating potential, kV./CH1 _-._ 3 _3 
Temperature, ° C _______ __ .__- 70 10 

Separator length, cm ________________________ __ 120 120 
Edge length of square openings in grid plates, 
mm _ 20 __________ - 

W eight rate of ?ow, t.[h.m _____ __ 0. 4 0. 4 
Electrode distance, cm _______ _, _ 30 30 
Width of introduction of material, cm _.__ 10 

EXAMPLE 7 

A sulfur~containing mineral having particle ‘sizes of up 
to 1.5 mm. was separated in the electrostatic separator 
illustrated in FIGS. 16 and 17, formed with troughs ex 
tending perpendicular to the direction of ‘electrostatic 
force and having slots x at the bottom of the troughs ex 
tending throughout the entire length of the same. Three 
grids were ‘arranged at a vertical distance from each other 
of 6 cm., whereby the uppermost grid was located 3 cm. 
below the upper end of the electrodes. The results ob 
tained thereby are compared in Table VIII with the re 
sults obtained under similar conditions with a conven 
tional separator lacking grid inserts. 

Table VIII 

Electrostatic Separator 

With 3 grids Without 
according to grids 

Figs. 16 and 17 

Starting material, percent S _______________ __ 15 15 
Concentrate, percent S _____ . _ __ 75. 0 26 
Residue, percent S. .__- _, 2.0 4. 5 
Yield, percent _______________ __ __ 89. O 84. 7 
Separating potential, kv./crn__ 4 4 
Temperature, ° C _ _ s _ _ _ _ _ . __ 70 70 

Separator length, cm_ 150 150 
Ratio 1:1] (Figs. 16-17 _ about 0:7?1. 0 ________ __ 
Weight rate of ?ow, t./h 5 
Electrode distance, cm. ._ 3O 30 
Width of introduction of material, cm._ 10 10 
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It will be understood that each of the elements de— 
scribed above, or two or more together, may also ?nd 
a useful application in other types of electrostatic sep 
arators dilfering from the types described above. 
While the invention has been illustrated and described 

as embodied in an electrostatic separator, it is not intended 
to be limited to the details shown, since various modi 
?cations and structural changes may be made without 
departing in any way from the spirit of the present 
invention. 

Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can 
by applying current knowledge readily adapt it for vari 
ous applications without omitting features that, from the 
standpoint of prior art, fairly constitute essential charac 
teristics of the generic or speci?c aspects of this inven 
tion and, therefore, such adaptations should and are 
intended to be comprehended within the meaning and 
range of equivalence of the following claims. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. In an electrostatic separator, in combination posi 

tive and negative electrode means spaced from each other 
in lateral direction so as to de?ne a substantially vertical 
passage therebetween and forming an electrostatic ?eld 
across the same; means for introducing a pulverulent 
material adapted to be separated by electrostatic separa 
tion at the upper end of said passage so that said material 
will ?ow downwardly through said passage to the lower 
end ‘thereof while simultaneously being subjected to said 
electrostatic ?eld between said positive and negative elec 
trode means; and grid means for retarding the downward 
flow of said material through said passage located within 
the same in transversal direction and spaced. from said 
upper and lower ends thereof said grid means being 
formed with a plurality of openings for downward 
passage of pulverulent material therethrough, whereby 
due to retardation of the downward flow of said material 
electrostatic separation of the same will be improved. 

2. In an electrostatic separator, in combination, posi 
tive and negative electrode means spaced from each 
other in lateral direction so as to de?ne a substantially 
vertical passage therebetween and forming an electro 
static ?eld across the same; means for introducing a 
pulverulent material adapted to be separated by electro 
static separation at the upper end of said passage so that 
said material will flow downwardly through said passage 
to ‘the lower end thereof while simultaneously being sub 
jected to said electrostatic ?eld between said positive and 
negative electrode means; and grid means for de?ecting 
the downward flow of said material through said passage 
located within the same in transversal direction thereto 
and spaced from said upper and lower ends thereof said 
grid means being formed with a plurality of openings 
spaced from each other and from said electrode means 
and adapted for the downward passage of pulverulent 
material therethrough, whereby due to de?ection of the 
downward ?ow of said material electrostatic separation of 
the same will be improved. 

3. In an electrostatic separator, in combination, posi 
tive and negative electrode means spaced from each other 
in lateral direction so as to de?ne a substantially vertical 
passage therebetween and forming an electrostatic ?eld 
across the same; means for introducing a pulverulent 
material adapted to be separated by electrostatic separa 
tion at the upper end of said passage so that said 
material will ?ow downwardly through said passage to 
the lower end thereof while simultaneously being sub 
jected to said electrostatic ?eld between said positive and 
negative electrode means; and grid means for retarding 
downward flow of said material through said passage 
located Within the same in transversal direction there 
to and spaced from said upper and lower ends thereof, 
said grid means including elongated rigid members hav 
ing an upper face and a layer of resilient material cover 
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ing at least said upper face, said grid means being formed 
with a plurality of openings spaced from each other and 
fromrsaid electrode means for downward passage of pul 
verulent material therethrough, whereby due to said re 
tardation of the downward flow of said material electro 
static separation of the same will be improved. 

4. In an electrostatic separator, in combination, posi 
tive and negative electrode means spaced from each other 
in lateral direction so as to de?ne asubstantially vertical 
passage therebetween and forming an electrostatic ?eld 
across the. same; means for introducing a pulverulent 
material adapted to be separated by electrostatic separa 
tion at the upper end of said passage so that said material 
will flow downwardly through said passage to the lower 
end thereof while simultaneously being subjected to said 
electrostaticr?eld between said positive and negative elec— 
trode means; and grid means for retarding the down 
ward flow of said material through said passage located 
within the same in transversal direction thereto and spaced 
from said upper and lower ends thereof, said grid means 
including rigid members having an upper face, and a 
layer of resilient foamed material covering at least said 
upper face'of said members, said grid means being formed 
with a plurality of openings for downward passage of 
pulverulent material therethrough, whereby due to retarda 
tion of’ the downward ?ow of said material electrostatic 
separation of the same will be improved. 

5. Inan electrostatic separator, in combination, posi 
tive and negative electrode means spaced from each other 
in lateral direction so as to de?ne a substantially vertical 
passage therebetween and forming an electrostatic ?eld 
across the same; means for introducing a pulverulent 
material adapted to be separated by electrostatic separa 
tion at the upper end of said passage so that said material 
will flow downwardly through said passage to the lower 
end thereof while simultaneously being subjected to said 
electrostatic ?eld between said positive and negative 
electrode means; and grid means for retarding the down-, 
ward ?ow of said material through said passage located 
within the samelin transversal direction thereto and spaced 
from said upper and lower ends thereof, said grid means 
including a plurality of elongated, spaced members ex 
tending in said transversal direction, each of said mem~ 
bers having a center portion at a lower elevation than the 
longitudinal edge portions thereof, said grid means be 
ing formed with a plurality of openings between said 
spaced members for downward passage of pulverulent 
material therethrough, whereby due to retardation of 
the downward flow of said material electrostatic separa 
tion of the same will be improved. 
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6. In an electrostatic separator, in combination, posi- ' 
tive and negative electrode means spaced from'each other 
in lateral direction so as to de?ne a substantially vertical 

' passage therebetween and forming an electrostatic ?eld 
across the same; means for introducing a pulverulent 
material adapted to be separated by electrostatic separa- - 
tion at the upper end of, said passage so that said 
material will flow downwardly ‘throughtsaid passage to 
the lower end thereof while simultaneously being sub 
jected to said electrostatic ?eld between said positive 
and negative electrode means; and grid means for re 
tarding the downward flow of said material through said 
passage located within the same in transversal direction 
thereto and spaced from said upper and, lower ends 
thereof, said grid means including a plurality of elon 
gated, spaced members extending in said transversal di 
rection, each of said members having an upper face of 
concave cross-section and said grid means being formed 
with a plurality of openings for downward passage of 
pulverulent material therethrough, whereby due to re 
tardation of the downward flow of said material by said 
grid means electrostatic separation of the same will be 
improved. 

7. In an electrostatic separator, in combination, posi 
tive and negative electrode means spaced from each 
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other in lateral direction so as to de?ne a substantially 
vertical passage therebetween and forming an electrostatic 
?eld, across the same; means for introducing a pulverulent 
material adapted to be separated by electrostatic separa 
tion at the upper end of said passage so that said material 
will ?ow downwardly through said passage to the lower 
end thereof while simultaneously being subjected to said 
electrostatic ?eld between said positive and negative elec 
trode means; and grid means for retarding the downwardv 
flow of said material through said passage located, within 
the same in transversal direction thereto andtspaced'from 
said upper and lower ends thereof, said grid means in 
cluding a plurality of elongated, spaced members extend 
ing in said transversal direction, each of said members 
having an upper face of substantially V-shaped cross 
section, said grid means being formed with a plurality of 
openings for downward passage of pulverulent material 
therethrough, whereby due to retardation of the down 
ward flow of said material electrostatic separation of‘ the 
same will be improved. 7 ' 

8. In an electrostatic separator, in combination, posi 
tive and negative electrode means spaced from each other 
in lateral direction so as to de?ne a substantially vertical 
passage therebetween and forming an electrostatic ?eld: 
across the'same; means for introducing a pulverulent 
material adapted to be separated by electrostatic separa 
tion at the upper end of said passage so that said 
material will flow downwardly through said passage to 
the lower end thereof while simultaneously being sub 
jected to said electrostatic ?eld between said positive and 
negative electrode means; and a plurality of grid means 
vertically spaced from each other for retarding the down 
ward ?ow of said material through said passage located 
within the same in transversal direction thereto and 
spaced from said upper and lower ends thereof said 
grid means being formed with a plurality of openings 
spaced'from' each other and from said electrode means 
and adapted for the downward passage of pulverulent 
material therethrough, whereby due to retardation of the 
downward flow of said material electrostatic separation of 
the same will be improved. , ' 

9. In an electrostatic separator, in combination, posi 
tive and negative electrode means spaced from each other 
in lateral direction so as to de?ne a substantially vertical 
passage therebetween and forming an electrostatic ?eld 
across the same; means for introducing a pulverulent 
material adapted to be separated by electrostaticsepara 
tion at the upper end of said passage so that said material 
will ?ow downwardly through said passage to the lower 
end thereof while simultaneously being subjected to 
said electrostatic ?eld between said positive and negative 
electrode means; and a plurality of substantially horizon 
tal grid means vertically spaced from each other for re-_ 
tarding the downward ?ow of said material through said 
passage located within the same in transversal direction 
thereto and spaced from said upper and lower ends there 
of said grid means being formed with a plurality of open 
ings spaced from each other and from said electrode 
means and adapted for the downward passage of pulveru 
lent material therethrough, whereby due to retardation 
of the downward flow of said material electrostatic separa 
tion of the same will be improved. 

10. In an electrostatic separator, in combination, posi 
tive and negative electrode means spaced from each other 
in lateral direction so as to de?ne a substantially vertical 
passage therebetween and forming an’ electrostatic ?eld 
across the same; means for introducing a’ pulverulent 
material adapted to be separated by electrostatic separa 
tion at the upper end of said passage so that said material 
will ?ow downwardly through said passage to the lower 
end thereof while simultaneously being subjected to said 
electrostatic ?eld between said positive and negative elec 
trode means; and a plurality of grid means vertically 
spaced ‘from each other, each of said grid means being 
formed with a plurality of openings therein spaced from 
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said electrode means, and the openings of said vertically 
spaced plurality of grid means being arranged in staggered 
relationship for retarding the downward flow of said mate 
rial through said passage said grid means being located 
within said passage in transversal direction thereto and 
spaced from said upper and lower ends thereof, whereby 
due to retardation of the downward ?ow of said material 
electrostatic separation of the same will be improved. 

'11, vIn an electrostatic separator, in combination, posi 
tive and negative electrode means spaced from each other 
in lateral direction so as to de?ne a substantially vertical 
passage therebetween and ‘forming an electrostatic ?eld 
across the same; means for introducing a pulverulent 
material adapted to be separated by electrostatic separa 
tion at the upper end of said passage so that said mate 
rial will ?ow downwardly through said passage to the 
lower end thereof while simultaneously being subjected to 
‘said electrostatic ?eld between said positive and negative 
electrode means; and a plurality of substantially horizon 
tally extending de?ecting arrangements vertically spaced 
from each other and arranged in said passage spaced from 
the upper and lower ends thereof, for retarding the down 
ward ?ow of said material through said passage, each of 
said de?ecting arrangements comprising a plurality of 
laterally spaced pairs of elongated ba?ie members each 
of said pair ‘of ba?le members de?ning between themselves 
a downwardly converging slot, and the pairs of baffle 
members of adjacent vertically spaced deflecting arrange 
ments being arranged in staggered relationship to each 
other, the distance ‘between said adjacent pairs of ba?ie 
members within one deflecting arrangement being wider 
than the elongated openings at the lower ends of said 
downwardly converging slots and the distance between 
adjacent pairs of ba?le members being chosen in such a 
manner relative to said width of the lower ends of said 
paths that portions of said pulver-ulent material which are 
not de?ected by said electrostatic ?eld may ?ow down 
wardly through said plurality of vertically spaced de 
?eeting arrangements, while electrostatic separation of the 
material will be improved due to retardation of the down 
ward ?ow of portions thereof which come in contact with 
said ba?le members. 

12. In an electrostatic separator, in combination, posi 
tive and negative electrode means spaced from each other 
in lateral direction so as to de?ne a substantially vertical 
passage therebetween and forming an electrostatic ?eld 
across the same; means for introducing a pulverulent 
material adapted to be separated ‘by electrostatic separa 
tion at the upper end of said passage so that said material 
will ?ow downwardly through said passage to the lower 
end thereof while simultaneously being subjected to said 
electrostatic ?eld between said positive and negative elec 
trode means; and a plurality of substantially horizontally 
extending deflecting arrangements vertically spaced from 
each other and arranged in said passage spaced from the 
upper and lower ends thereof, for retarding the downward 
?ow of said material through said passage, each of said 
de?ecting arrangements comprising a plurality of laterally 
spaced pairs of elongated baf?e members each of said pair 
of ba?ie members de?ning between ‘themselves a down 
wardly converging slot, and the pairs of battle members 
of adjacent vertically spaced de?ecting arrangements be 
ing arranged in staggered relationship to each other, 
whereby electrostatic separation ‘of the material will ‘be 
improved due to retardation of the downward ?ow of 
portions thereof which are deflected by said ba?ie mem 
bers. 

13. In ‘an electrostatic separator, in combination, posi 
tive and negative electrode means spaced from each other 
in lateral direction so as to de?ne a substantially vertical 
passage therebetween and forming an electrostatic ?eld 
‘across said passage; means for introducing ‘a pulvemlent 
material adapted to be separated by electrostatic separa 
tion at the upper end of said passage so that said material 
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will ?ow downwardly through said passage to the lower 
end thereof while simultaneously being subjected to said 
electrostatic ?eld between said positive and negative elec 
trode means; and at least one substantially horizontally 
extended battle means arranged in said passage spaced 
‘from the upper and lower ends thereof for retarding the 
downward flow of said pulverulent material through said 
passage, said ‘ba?'le means being toured with a plurality 
of openings therethrough distributed across said vertical 
passage and at least some of said openings being spaced 
from said electrodes. 

14. In an electrostatic separator, in combination, posi 
tive and negative electrode means spaced from each other 
in lateral direction so as to de?ne a substantially vertical 
passage therebetween and forming an electrostatic ?eld 
‘across said passage; means for introducing a pulverulent 
material adapted to be separated by electrostatic separa 
tion at the upper end of said passage so that said material 
will flow downwardly through said passage to the lower 
end thereof while simultaneously being subjected to said 

' electrostatic ?eld between said positive and negative elec 
trode means; and a plurality of substantially horizontally 
extended ba?‘le means vertically spaced from‘ each other 
and arranged in said passage spaced from the upper ‘and 
lower ends thereof for retarding the downward ?ow of 
said pulverulent material through said passage, each of 
said \ba?le means being formed with ‘a plurality of open 
ings theret-hrough distributed across said vertical passage 
and at least some of said openings being spaced from 
said electrodes, the openings through adjacent ones of 
said vertically spaced ba?le means being staggered so as 
to prevent uninterrupted vertical downward ?ow of pul 
verulent material through two successive balhe means, 
whereby, due to retardation of ‘the downward flow of said 
pulverulent material, electrostatic separation of the same 
will be improved. 

15. In an electrostatic separator, in combination, posi 
tive and negative electrode means spaced from each other 
in lateral direction so as to de?ne ‘a substantially vertical 
passage therebetween and forming an electrostatic held 
‘across said passage; means ‘for introducing a pulverulent 
material adapted to be separated by electrostatic separa 
tion at the upper end of said passage so that said material 
will ?ow downwardly through said passage to the lower 
end thereof while simultaneously being subjected to said 
electrostatic ?eld between said positive and negative elec 
trode means; and a plurality of substantiallyhorizontally 
extended ba?le means vertically spaced from‘ each other 
and arranged in said passage spaced from the upper and 
lower ends thereof for retarding the downward ?ow of 
said pulverulent material through said passage, each of 
said ba?le means comprising 1a plurality of elongated 
troughs located substantially within a horizontal plane and 
spaced ‘from each other so as to form elongated openings 
between adjacent troughs extending transversal to said 
passage and being spaced from said electrodes, the troughs 
of adjacent ohm of said vertically spaced ba?le means and 
the elongated openings between the same being arranged 
in staggered relationship so that pulverulent material 
?owing downwardly in vertical direction through ‘an elon 
gated opening of one of said baffle means will contact 
a trough of the next lower baille means, whereby the 
downward ?ow of said pulverulent material through said 
passage will be retarded and thereby electrostatic separa 
tion of the downwardly ?owing pulverulent material will 
‘be improved. 
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