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UNITED STATES

PAaTENT OFFICE.

EMIL KREUSER, OF MECHERNICH, GERMANY.

ELECTROMAGNETIC ORE-SEPARATOR.

SPECIFICATION forming part of Letters Patent Nn., 664,650, dated December 25, 1900.
Avpplioa,tiun filed September 2, 1898, Serial No. 630,069, (No model.) '

To all whom It maly concermn:

Be it known that I, EMIL KREUSER, a sub-
ject of the Emperor of Germany, residing at
Mechernich, Rhine Province, Germany, have
invented certain new and useful lmprove-
mentsin Electromagnetic Ore-Separators,(for
which I have obtained Letters Patent in
Great Britain, No. 16,941, dated August 5,
1898,) of which the following is a specifica-
tion. |

This invention relates to electromagnetic
ore-separators wherein two cylinders or rolls
rotate in opposite directions.

The chief objeets of my invention are to
improve and simplify the class ortype of sepa-
rators referred to; to avoid the use of sta-
tionary magnets where two cylinders or rolls
are employed, onto the surface of which the
ore is directly delivered; to avoid the use of
traveling bands or belts passing around the
cylinders or rolls to carry the ore; to provide
codperating cylindersorrollers which of them-
selves constitute complete revolving bar-mag-
nets; to provide electromagnetic eylinders or
rollers having their ends of greater diameter
than the body on which the wire is wound,
the cylinders or rollers being so arranged as
to presentdissimilar eylindrical pole-surfaces

to each other at the opposite ends in such

manner that the magnetic lines of force are
produced directly in the two codperating cyl-
inders or rollers themselves, whereby the path
of the magnetic flux forms the shortest pos-
sible closed circuit, the lines of force having
only to pass through a single air-space con-
stituting the magnetic field, and the mag-
netic lines of forceinstead of being uniformly
distributed over the whole peripheryof the
surfaces of a single ¢ylinder or roller, as has
heretofore been proposed, are according to my
combination and arrangement concentratéd
at the places where the distance between the
dissimilar pole-surfaces of the tworotary mag-
nets is smallest and where the magnetic force
is required for separating the ore, whereby
the separator operates with the least possible
magnetic resistance and with increased utili-

zation of the electrical energy. 'To accom-

plish these objects, my invention involves the
features of construction, the combination or
arrangement of parts, and the prineiples of
operation hereinafter described and claimed,

drawings, in which—

inder or roller. Fig. 3 is asimilar view show-
ing another modification. Fig. 4 is a similar
view of portions of the two eylinders or roll-
ers, showing another modification; and Fig.
5 18 a horizontal sectional view showing an-
other modification. o |

In order to enable those skilled in the art
to make and usemy invention, I will now de-
scribe the same in detail, referring to the
drawings, wherein the letters A A’', Fig. 1,
indicate the eylindrical electromagnetic cores
of the two codperating cylindersor rollers,and
B B’ the wire coils or windings therefor. The
end portions A®* A%of each c¢ylinder are cylin-
drical and of greater diameter than the ¢y-
lindrical core or body part between such ends,
and onto the naked cylindrical surfaces of
these enlarged end portions the ore is deliv-
ered or deposited by any desired or suitable
means. The opposite enlarged ends of each
cylinder orroller constitute,respectively,acy-
lindrical north pole and a cylindrical south
pole,and the two cylindersareso arranged that
dissimilarpolesare presented to each other—
that is to say, the poles of one rotary electro-
magnet are presented to poles of different
sign of the other magnet, whereby the mag-
netic lines of force (indicated by dotted lines)
are produced directly in the ¢ylinders or roll-
ers themselves, the path of the magnetic fiux
(between the cylindersorrollers)forms ashort
closed circuit, the lines of force only require
to pass through a single air-space constitut-
ing the magnetic field, and the entire mag-
netic forceis concentrated at the places where
it is required to separate the ore, in contra-
distinetion to being uniformly distributed
over the entire surface of a single cylinder or
roller, as has been heretofore proposed.

The journals C of the rotary electromag-
nets may be made of any non-magnetizable
material—such as brass, ‘copper, or paper
stibstance; but in large machines they may
be iron or steel to avoid fracture, as experi-
ments haveshown that with iron or steel jour-
' nals the amount of magnetic dispersion re-

Figure 1 isahorizontalsectional view taken -
longitudinally through the two rotary elee-
tromagnetic cylinders or rollers. Fig.21isa
similar view showing a modified form of eyl-

- reference being made to the accompanying
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‘nets and rotary poles.
of uniform size and unlimited power and pro-

>

sulting therefrom causes no material loss of |

usefuleffect. Thejournalsare provided with
insulated slip-rings » for conducting the elec-
triccurrent toand from the wire coils or wind-
ings B B’ of the electromagnetic cylinders or
rollers. The forming of the enlarged cylin-
drical poles of two opposite magnets greatly
facilitates the issue of the magnetic lines of
force from the cylindrical poles, and thereby
materially strengthens the mag neblc flux be-
tween the two OppOSIte poles.

In Fig. 1 the cylinders or rollers are each
of approximately Ishape in longitudinal sec-
tion; but 1n Fig. 2 the enlarged cylindrical
pole-surfaces A® A°of the cylindrical electro-

‘magnetic cores B* B®, carrying wire windings

B? B5 ATe annularh* channeled or grooved,
as. at C’ toreceive portions of the wiré wind-
ings and increase the capacity of the eylin-
drical pole-surfaces. In Fig. 3thecylindrical

electromagnetic cores A® and pole-surfaces

A? A% are the same as in Fig. 1; but at the
center there are similar cylmdrwa,l enlarge-
ments A%, constituting additional surf&ces
In Fig. '4 the eonsbructlan 18 the same as in
Fig. 2 as regards the annularly channeled or

grooved end pole-surfaces A All of cores Al?

A13 but intermediate channeled or grooved
enldwement% A are provided. -

In Flg 5 a pair of cylinders or rollers are
shown, but one serves as an armature to the
other, the latter having the cylindrical core
B¢, cylmdrlml pole -surfaces A A5, wire-
winding B, and journals C.

By my mVﬂnt,lon several pairs of eylmderq
or rollers can be arranged to operate in a sin-
gle machine, and it can therefore be adapted
to perform any desired amount of work.

- In my construaction, arrangement, or com-
bination and mode of operation I avoid all
magnetic transmission resistance that neces-
sarily occurs between fixed or stationary mag-

duce a straight magnetic flux. I avoid the
use of a tr d,wlmtr band or bels passing around
a cylinder or rullel which 18 objectionable,

especially in wor kmg on a large scale, and I
obtain the useful ddvcmta,geb and results
hereinbefore mentioned.

I can use iron cores

664,650

’1

1

‘Having thus described my mven thIl Wha.t
I claim is—
1. In an ore-separator,

a pair of closely- ._
placed cobperating rotary cylindrical electro--
magnets recessed at points intermediate their .
ends for inducing-coils, the winding of one

.......

PR et R T R
.......

R
H r— T
_________

- " T arr

coil being opposite that of the other, whereby -

magnetic lines of force are produced directly
| 1n the cooperating magnets so that the path

of magnetic flux forms the shortest possible

, closed circuit and the lines of force pass . -

through a single air-space constituting the = .

maﬂ'netm field, and connections between the .

coils and the source of energy which permits -~

the rotation of the cylinders and coils there-

with.

9. Tn an ore—sepamtor a pair of closely-

placed codperating rotary electromagnets, .. ... -
each provided with pole-surfaces and a cy-+ == -
70 =
ranged so that the magnetw lines of foree'---?._.f-f?;:'*'-'-?;'--ﬁ"i-}'?
are produced directly in the codoperating mag-
nets, whereby the path of magnetie flux forms-:'ri..iiff::'i-
the shOrtest possible closed circuit and the -

lindrical core having induecing-coils and ar-

lines of force pass through a single air-space

constituting the magnetic field, and connec-- . - -

tions between the coils and the source of en-
ergy which permits the rotation of the cyhn-_.;:

ders and the coils therewith.

3. In an ore- -separator, a pa.lr of closely-ﬁ:;.Sf&iﬂ}fﬁ

placed codperating rotary electromagnets,
each provided with pole-surfaces and a ¢y lin- -
drical core having inducing-coils and ar-- = )

ranged 8o that the magne.tie lines of force are -
produced directly in the coépelatinﬂ' mag-.

nets,whereby the path of magnetie flux forms

the shortesb possible closed circuit and the -~

lines of forece pass through a single air-space- ~ - =

constituting the magnetice field, connect.mns'__j'___';__J_fjii"i-___-i___

for conducting the current from the coils ofgo

one magnet to d,ud from the coils of the other; - -
and connections between the coils and Lhe
source of energy which permits the 1otatlon-___j_g:-_'_-;_-.'jf.l;;_'-__ij_

of the eylinders and the coils therewith.
In testimony whereof 1 have hereanto set
my h.:;LHd in the presence of two witnesses."
EMIL KREUbER
-Wltnesqes |
NICKLAUS MAUER,
CARL ARZT. |
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