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This invention relates to magnetic separators
for ferrous materials mixed with non-magnetic
madterials, in which the mixed materials to be
separated Into ferrous material and non-mag-
netic material is caused to flow over a drum made
of non-magnetic material which revolutes around
an Inductor operative on a section of the drum
periphery sald sectlon being located on one side
of a vertical plane passing through the rotary
axis of said drum.

In the obperation, the non-magnetic material
falls down from the drum In reglster with the
vertical plane tangent to the drum section where
the inductor Is operative while the ferrous ma-
terial s retalned on the drum until it reaches the
bottom end of sald sectlon and is collected sepa-
rately at the point where it falls down from the
drum.

In the separators of the above stated class the
inductor Includes rims of magnetic material
arranged at the slde of and concentrie with each
other and with sald drum, and permanent magnet
units having arc shape and each located inter-
medijate two adjacent ones of said rims, and each
of sald units Includes a set of mapnets arranged
adjacent to each other in the circumferentlal
direction of the inductor with thelr magnetic axis
extending In the direction of the common axis of

said rims and units and their pole faces in contact 5

with the cooperating inductor rims.

I have found that to secure an efficient action
of the magnets which provide each of said arc-
shaped magnet units said magnets must comply
with certaln requirements as to their size and
conflguration and that more particularly the
ratio of the extent of each magnet in the direc-
tion of 1ts magnetic axis to its slze in a plane
transverse to said direction must substantially
be Included within certain ranges.

More particularly I have found that satisfac-
tory conditions are secured when said ratio Is
such as the extent of each magnet In the direc-
tion of its magnetic axis s equal to or larger
than the square root of the area of the section
of said magnet in a direclion perpendicular to
sald axis.

In accordance with this invention each of the
magnets providing an arc shaped magnet unit
has such & slze transverse to its magnetic axis
as the square root of the area of the cross section
of the magnet In g plane transverse to said mag-
netle axls 1s less than the extent sald magnet
is required to have In the direction of the mag-
netle axls that is in the direction of the axils of
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the Inductor rims to comply with structural and
operative requirements.

The extent of each magnet in circumferential
direction of the respective unit and the extent
thereof In the direction of the radlus of the unit
may vary within certain ranges to comply with
structural requirements and the extent of said
magnets In the direction of thelr magnetic axis
may be selected to comply with certain require-
ments,

It is only essential that the above stated ratio
exists in each magnet between lts several di-
mensions, said ratio making possible to secure the
best efficiency in an inductor of the above stated
class.

An embodiment of this invention is illustrated
by way of example on the annexed drawing and

Fig. 1 is a central section made on line |—I of
Fig. 2;

Pig. 2 Is a fragmentary transverse section on
line 2—2 of PFig. 1.

In the illustrated embodiment the inductor
comprises a number of rims 1, {’, I’” made of
maghetic material which are arranged at the side
of and concentric with each other, and bperma-
nent magnets 2, 2’ are arranged in arc-shaped
units petween adjacent rims , 1, I’’ and along
the periphery thereof, with their respective mag-
netic axes parallel with the common axis of sald
rims; the rims 1, 1’, 1’’ and the magnets 2, 2’
are interconnected by bolts 3 of non-magnetic
material which extend through holes provided in
the rims {1, I’, {7’ and intermediate said magnets
2. Each rlm |, I’, I’" Includes a web I° and &
flange I* as illustrated.

Each arc-shaped magnet unit 2, 2’ is located
along a semicircular section of said rims I, 17, §*’
which extends from one to the opposite end of
the diameter of said rims which lies vertical when
the separator is in operative position, and an
outer drum shown at 8 encircles the inductor
provided in the described manner and is caused
to revolute thereabout.

The magnets 2, 2’ are arranged in each unit
with their pole faces of similar sign adjacent to
and contacting with one and the same rim of the
pair of adjacent rims I, 1’, I’ and the two adja-
cent units have their pole faces of same sign
opposite each other; in other words, as illus-
trated in Fig. 1, all the magnets of the unit 2
located intermediate the rims | and |’ have say
their N pole faces in contact with the rim 1’ and
their 8 pole faces In contact with the rim 1,
while the magnets of the unlt 2° have their N
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pole faces in contact with the rim |’ and their
S pole faces In contact with the rim 1,

Accordingly the magnetic circuit of each mag-
net unit 2, 2’ has a minimum extent because it
closes in the gap intermedlate the adjacent rims
I, 1’, 1’* of each pair; the magnetic flux on the
separator drum 4 is thus availed of in the best
posslble manner.

In accordance with this Invention each magnet

2, 2° has such a size a5 the square root of the 10
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area of its cross section transverse to the mag-
netic axis thereof that is of its face In view in
Fig. 2 is equal to or less than its extent | (Fig. 1D
in the direction of sald magnetic axis.

In the above stated condltions each magnet
unit generates a magnetic action which is larger
than that obtainable by means of magnets whose
sizes do not comply with the ahove stated rule,
other conditions being equal.
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