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1 
This invention relates to an automatically op 

erative magnetic separator for flow media of the 
fluid or of the gaseous or mixed type. 
The flow medium may consist of colloidal sus 

pensions or mixtures of non-magnetic sub 
stances, such as sand, silica, ?ne metals with ?ne 
magnetizable components, for instance iron, iron 
oxides and the like. 

Automatically operative separator and ?lter 
plants based on the use of roller- or disc-shaped 
permanent magnets are known. In these known 
installations, use is made of rotatable magnets 
and interrupted or non-homogeneous ?elds of 

force. 
The flow media to be separated, such as liq 

uids, are entered into a casing provided with a 
rotatable magnet; the flow media pass the lower 
part of the roller and are discharged from the 
casing, the rotatable magnet intended to sepa 
rate the magnetizable particles from the flow, 
which are discharged by means of a stripper and 

the like. 
These known magnetic puri?ers and separators 

do not operate satisfactorily, since a large portion 
of both the magnetizable and non-magnetizable 
particles are not separated from the material and 
particularly liquid flows. 
In order to improve the efficiency of these 

known magnetic separators, they have been com 
bined with mechanical ?lters; the latter, however, 
were very rapidly clogged; as a consequence, the 
flow of the liquid media was dammed in the 
separators, consequently, it over?owed and caused 
innundations. 

It is the object of the invention to eliminate 
the above referred to drawbacks of the hitherto 
customary magnetic separators for fluid and 
gaseous flow media. 

It is a particularly important object of the in 
vention to secure a steady unimpeded flow of the 
media to be magnetically separated through the 
separators and the casings, which accommodate 
the same. 

It is another object of the invention to prevent 
the clogging of the flow media in the separator 
casings and to eliminate the ?ooding thereof, if 
liquid flow media are treated. 

It is a further object of the invention to in 
sure a reliable and complete operative contact 
of the flow media to be magnetically separated 
with the separator roller or discs. 

It is another object of the invention to prevent 
the reentanglement of separated portions of the 
treated flow media with fresh or partly treated 
portions of the charge. 
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2 
It is also an object of the invention to effectu 

ate a smooth unimpeded passage of the flow 
media through the separator and to effect at 
the same time a complete separation of the mag 
netizable and unmagnetic particles. . 
With these and other objects in view which 

will become apparent as this speci?cation pro 
ceeds, the invention will now be described in the 
following with reference to several preferred em 
bodiments thereof, without however, in any way 
restricting the same thereto and with reference 
to the accompanying drawings illustrating these 
preferred embodiments. 
In the drawings 
Figs. 1-5 illustrate vertical sectional views of 

separator casings equipped in conformity with 
various modi?cations of the invention; 

Figs. 6, '7 show side views of a separating plant; 

and 
Fig. 8 is a plan view thereof. 
The magnetic separator shown in Fig. 1 com 

prises an outer casing i, which is divided by a 
wall .2 into a larger operating chamber and a 
smaller secondary or entrance chamber 5, the 
flow medium to be treated being indicated by 
arrows. 
A bottom opening 3 is provided in wall 2; the 

charge to be puri?ed passes through this open 
ing from chamber 5 into the lower section of the 
main chamber 4; after separation in this cham 
ber 4, it is discharged through opening 6. A 
cover I‘! is provided at the top of casing 4. 
A cylindrical magnetic separator drum is rotat 

ably mounted in the walls 2 and 8 of easing l by 
means of journals 1. This drum is composed of 
alternate annular magnets 9 and ferromagnetic 
guide discs I!) in such a manner that the annular 
magnets or magnet rings 9 bear on both sides of 
the guide discs It with the same polarity N-—N 
or S-—S. Therefore, at the periphery of the fer 
romagnetic guide discs It a ?eld of doubly strong 
polarity results, which short-circuits itself via 
N-—S at the surface of the cylindrical drums. 
Accordingly at the periphery of the ferromagnetic 
guide discs l0 and on the entire circumference of 
the drum, an uninterrupted, outwardly directed, 
homogeneous magnetic ?eld results. 
The spaces l i between the ferromagnetic guide 

discs It may be ?lled with non-magnetic mate 
rials, such as brass, copper, or aluminum, to pro 
duce a completely smooth surface of the drum. 
The annular magnets 9 and the ferromagnetic 
guide discs ‘iii are mounted on a non-magnetic 
shaft l2, which may be replaced by a hollow 

spindle. 
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The annular magnets 9 may also be composed 
of individual segmental bodies of any desired 
shape and they may have angular, oval or other 
shapes serving the same purpose as the rings 9. 
In order to conduct the ?ow media to be sepa 

rated into an optimum reaction range of drum 
A, bar-shaped projections l3 shaped in con 
formity with the contours of the drum A are 
spacedly provided in the lower portion of main 
chamber 4 at right angles to the direction of the 
material flow in such a manner that a narrow 
gap is created therebetween and the drum A. 
In this manner, the flow medium entering into 

4 is forced to pass across the 
bars l3 and to ?ow directly along the periphery 
of the drum A through places where the mag 
netic ?eld has its maximum separating capacity. 
The length of the drum and accordingly the 

number of magnetic stages and the number of 
bars l3 depend upon the requirements of the in 
dividual cases of application. 
In the embodiment shown in Fig. 2 and in con 

tradistinction to the above described modi?ca 
tion of the invention, air gaps H are provided 
between the ferromagnetic guide discs IS. 
A spacing sleeve M of non-magnetic material 

tightly seals the magnetic drum body at a cer 
tain distance from the periphery of the guide 
discs It], so that a type of rake drum is formed. 
The guide bars 13 project in this case into the 
magnetic ?elds between two ferromagnetic guide 
discs I0, so that a labyrinth-like separating ef 
fect is attained, which is still more effective than 
the one of the previously described embodiment; 
this is due to the fact that the particles to be 
separated are brought nearer to or into the strong 
magnetic ?elds of the individual drum stages. 
A further embodiment of the invention is il 

lustrated in Fig. 3. 
Here the arrangement of the annular mag 

nets or magnet rings 9 and the guide discs I0 
is different from those described, in so far as the 
second, the fourth and further intermediary 
guide discs [5 are reduced in size and enclosed 
by the spacing sleeve 1 4, which latter may be also 
omitted. 
Due to the fact that the size-reduced guide 

discs I 5 are located between the guide discs in, 
which have a larger diameter than the magnet 
rings 9, a particularly strong magnetic ?eld re 
sults at the tip of the guide discs l5, which has 
the tendency to short-circuit itself in the in 
terior of the drum towards the guide discs H) 
with the creation of corresponding counter-po 
larity. In this manner, in the space between the 
guide discs 10 a powerful magnetic suction ?eld 
is directly and inwardly created of the circum 
ference of the drum, while on the guide discs 10 
themselves, in contradistinction to the magnetic 
drum of Figs. 1 and 2, no outwardly active mag 
netic ?eld exists. The guide bars 13 extend into 
the spaces between the guide discs 10 so that 
the ?ow medium to be separated is directly con— 
ducted into the powerful suction ?elds near the 
center discs l5. 

Still another embodiment of 
drum A is illustrated in Fig. 4. 
Here, the thickness of the inner sections of 

the guide discs I6 is increased relative to the 
annular magnets 9 in order to enlarge the width 
of the magnetic ?eld stages. 
This arrangement basically corresponds to that 

shown in Fig. 2, where the magnetic ?elds at 
the periphery of the ferromagnetic guide discs 
ID are outwardly short-circuited via N—S. 

the magnetic 
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In order to create a high-powered magnetic 
?eld of limited extension in the interior between 
the ferromagnetic guide discs I 0, additional fer 
romagnetic annular guide discs I6 are disposed 
between two ferromagnetic guide discs ID, which 
guide discs in contradistinction to the discs I 0 
are not in direct contact with the magnet rings 9. 
In conformity with this arrangement, the force 

lines which otherwise ?ow outwardly via N—-S 
from the periphery of the ferromagnetic guide 
discs “I, are forced to pass through the path of 
least resistance from pole to pole in the interior 
of the drum and between the ferromagnetic guide 
discs H] by way of the ferromagnetic guide ring 
discs I 6. 

In this manner, a precisely limited and con 
centrated magnetic ?eld is created in the inte— 
rior of the drum A, whereby the separating ac 
tion is greatly increased and locally limited. 
The projecting guide bars l3 are disposed be 

tween ferromagnetic guide disc I 0 and annular 
disc l6. In the shown modi?cation, three main 
separator stages result, of which each is divided 
into two sub-stages. 
The number of the three stages may, of course, 

be increased, or within one stage, a plurality of 
ferromagnetic annular guide discs I1 may be 
provided, whereby the labyrinth-like action is 
further increased. 
The magnetic drum A may also be constructed 

from a combination of the previously described 
embodiment, as shown in Fig. 5. 
Here in the ?rst stage of the separator, the 

embodiment of Fig. 3 and in the following three 
stages, the one of Fig. 4 is installed in the indi 
vidual stages. 

It is, of course, possible to also select other 
combinations than the one just described, if this 
appears to be desirable. 
The here shown arrangement has the advan 

tage that in the ?rst stage, a large percentage 

a gear connection I9. 
The particles magnetically separated from the 

?ow medium are recovered by the rotating drum 
and discharged by way of chute 20; this chute 
is preferably shaped to correspond to the dimen 
sions and the length of the separator drum. 

invention described herein. 
Having thus described the invention, what I 

claim as new and desire to be secured by Let 
ters Patent, is as follows. 

1. In a magnetic separator for ?ow media an 
outer tubular casing, a non-magnetic outer 
drum, a permanently magnetic horizontal sep~ 
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said casing to rotatably support said separator 
drum, a lateral inlet chamber for said flow me 
dia and a bottom passage in said casing for the 
conduct of said ?ow media from said inlet cham 
her into the bottom space between said mag 
netic drum and said casing, a plurality of ribs 
upwardly projecting from the bottom of said 
drum into the entire range of the magnetic 
?elds produced by said permanently magnetic 
separator drum, said ribs extending in a direc 
tion parallel to said guide discs, an outlet for said 
flow media located at the end of said drum op 
posite said inlet chamber, said drum being com 
posed of a first and a second portion, the ?rst 
portion being adjacently located to said inlet 
chamber and being composed of annular magnets 
and circular ferromagnetic guide discs having a 
larger diameter than said annular magnets, the 
second portion of said drum being composed of 
annular magnets having a smaller radius than 
the annular magnets of said ?rst portion of said 
separator drum, the guide discs extending in a 
parallel direction to said ribs into said flow me 
dia, the ferromagnetic guide discs being disposed 
between said annular magnets in such a man 
ner that the latter alternately bear against said 
guide discs on both sides thereof with the same 
polarity. 

2. In a magnetic separator for ?ow media ac 
cording to claim 1, the inner portion of the fer 
romagnetic circular guide discs of the second 
portion of said separator drum being thickness 
increased relative to the outer portions of said 
guide discs. 

3. In a magnetic separator according to claim 
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6 
1, said ferromagnetic guide discs being disposed 
between said magnets projecting circumferen 
tially beyond the latter, a concentric sleeve of a 
non-magnetic material spacedly surrounding a 
part of the annular magnets and fastened to the 
projecting parts of the adjacent guide discs, ad 
ditional guide discs between the residual ferro 
magnetic guide discs ending short of said an 
nular magnets and being fastened to said resid 
ual guide discs. 

4. In a magnetic separator according to claim 
1, annular conductor discs fastened to said non 
magnetic outer drum and substantially corre 
sponding in shape to the outer portions of the 
ferromagnetic guide discs. 

5. In a magnetic separator drum according to 
claim 1, the ribs located in the bottom portion 
of the same being spaced in the ?ow direction of 
the treating media at a gradually reduced mu 
tual distance. 
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