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To all whom it may concern:
Beit known that I, HANS J. MULLER, of th
city, county, and State of New York, have in-
vented a new and Improved Magnetic Ore-
Separator, of which the following is a specifi-

cation. ‘

The object of my invention is to provide a
new and improved device for separating par-
ticles of irom, steel, &c., from granulated or
pulverized ore or other material,

The invention consists in a revolving eylin-
drical electro-magnet, around which a band or
belt passes, also passing around a eylinder or
roller parallel with the magnetic eylinder, in
combination with a vibrating feeding device,
from which the granulated or pulverized ma-
terial drops tangentially to the magnetic cyl-
inder, so that the particles of steel or iron will
be attracted by the magnetic cylinder and will
be carried off by the belt until the same leaves
the magnetic cylinder, when these particles of
iron or steel will drop into a suitable elinte or
receptacle separated from the receptacle or
chute into which the ore drops by a beveled
longitudinal partition. A magnetic plate ex-
tends longitudinally along the magnetic cyl-

- inder, below the same, and over the chute into
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which the particles of iron drop, for the pur-
pose of preventing the swinging clusters of
particles of iron or steel which are formed on
the belt from dropping into the chute or recep-
tacle for the ore.

The invention further eonsists in so con-
structing the magnetic eylinder that it has
double poles—thatis tosay, twoopposing poles
in the middle of its length, besides those at the
ends.

In the accompanying drawings, Figure 1 is
2 longitudinal sectional elevation of my im-
proved ore-separator. Tig. 2 is an end eleva-
tion of the same, partly in section. Fig. 3 is
aside elevation of the vibrating feeding device.

A solid or hollow cylinder, A, of steel or iron,
is rigidly mounted op a shaft, B, journaled in
the end uprights, C C/, resting on a base-plate,
D. One of the uprights is provided with the
set-screws I I B for adjusting the bearing of
the shaft B. A driving-pulley, T, is rigidly
mounted on one end of the shaft; or the shaft
may be provided with other suitable devices

(No model.)

for rotating it. The cylinder A has radial an-
nular flanges G’ G? at each end, and parallel
annalar flanges H’ H? located a short distance
inward from them. The wires of the electro-
magnets are wound around the cylinder, be-
tween the flanges G’ H' G* H?, whereby a double
pole is formed between the coils. Itis obvious
that by such double pole the attractive power
of the cylinder is doubled, so that it will sup-
port twice, or nearly twice, the quantity of ore
which would be upheld by a single-pole cylin-
der. The wire from the electric generator is
beld by a binding-screw, J, which is connected
with a spring strip of metal, K, extending up
to and resting against a metal ring, L, sur-
rounding but not touching the shaft B. A
like ring, M, is mounted on the shaft B adjoin-
ing the ring L, and a layer of insnlating ma-
terial, N, 1s interposed between these two
rings, the ring L being attached to the ring
M by any suitable means—such, for instance,
asa wooden baror clamp extending across from
one to the other. The end of the wire I passes
from the ring L through the insulating mate-
rial N aud the ring M and into the eylinder, and
is connected with the inner end of the wire I,
between the rings G’ H’ and G® H?, as shown
inFig. 1. The carrent will thus pass from the
binding-serew J through the spring brusher-
strip K, the rings L and M, the wire I’ I, and
from the outer ends of the wire I, through the
cylinder A, to the shaft B, and through stand-
ards C,along wire I, tothereturn-wire binding-
screw O,

A belt or band, P, of brass, iron, steel, or
other suitable material, passes around the cyl-
inder A, between the rings H' H?, and around
a cylinder or roller, Q, journaled parallel with
the cylinder A in the uprights R, resting on
the base-plate D. The bearings of the cylin-
der Q are in the upper ends of swinging arms
a, pivoted to the uprights R, and these arms
a can be adjusted by set-screws b, whereby
the tension of the belt P can be regulated.

55

60

65

70

75

8n

85

Q0

A hopper, 8, is held parallel with the eylin- g5

der A by the two uprights T T, and a longi-
tudinal plate or shelf, U, is pivoted to the con-
necting-rods 'V, pivoted to the end of the hop-
per. The end of the shelf U toward the cyl-
inder A is supported by cords W, wound on
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shafts X, provided with ratchet-wheels Y, en-
gaging with a pawl, Z, pivoted to the end of
the hopper. The front end of the shelf U can
thus be adjusted higher or lower by means of
the cords and ratchet-wheels, and the quantity
of pulverized material dropping from the edge
of the shelf can thus beregulated. Two jaws,
¢ ¢, or a recessed plate, are attached to the un-
der side of the shelf U, and the end d of an
arm, ¢, of a shaft, &, journaled in the standards
T, passes in between the jaws ¢ ¢, and the arm
¢, (of the shaft k,) provided with a tooth, r,
is held against a ratchet-wheel, f; by a spring,
g, provided with a threaded stem, %, on which
an adjuostingnut, 7, is mounted. The inner
edge of the shelf U must be almost vertically
above the adjoining edge of the cylinder A,
as shown in Fig. 2.

The base-plate D is provided with a longi-
tudinal slot, I, with beveled sides under the
edge of the shelf U, and said base-plate is also
provided with a like longitudinal slot, m,in the
opposite side, these two slots being separated
by a longitudinal beveled partition, », extend-
ing npward within the outer edge of the rings
H/ H2 A vertically-adjustable magnetic steel
plate, o, is held vertically above the slot m by
a series of arms, p, this plate extending up-
ward to within a short distance of the cylin-
der A. The upper edge of this plate o is di-
rectly below the line of the cylinder A on
which the belt I leaves the cylinder A.

For very finely divided particles the belt P
istobe madeof thinsheet-brass; butforcoarser
particles it is to be made of steel or iron sheets.

The operation is asfollows: The pulverized
or granulated ore or othermaterial from which
the particles of iron or steel, &c., are to be
separated is placed into the hopper S and the
cylinder is rotated. 'The action of the ratchet-
wheel f on the tooth » of the arm ¢’ causes a
vibration of this arm, and.as the end d of the
arm e is held between the jaws ¢ ¢ on the un-
der side of the shelf U this shelf will be vi-
brated in ahorizontal plane, and thenon-metal-
lic portion of the pulverized ore, orrather the
portion which has no or a very slight eapacity
for magnetic attraction, will drop from the in-
ner edge of the same into or through the slot
l. As the material passes the cylinder A the
particles of iron, steel, &c., will be attracted
by the maguetic eylinder, and will cling tothe
belt P, and will be carried around by the same
until it leaves the cylinder, which takes place
directly above the slot m, when the particles
of iron or steel will drop into or through the
slot m and into a suitable receptacle.  Theore
leaves the belt at this point, becanse the mag-
netic attraction there becomes insufficient to
hold it—i. e., to support its weight. In case

the pulverized ore contains very large quanti-
ties of iron or steel, long clusters of particles

of iron or steel will be formed at the lower
part of the cylinder, and as these clusters re-
ceive a swinging motion from the movements
of the belt P it frequently happens that parts
of these clusters tend to drop into the slot 7
instead of dropping into the slot m. Toavoid
this I bave provided the plate o, for the cyl-
inder A is positive, and the upper end of the
plate o is negative and the lower end positive,
upon the prineiple of induction—thatis tosay,
the effect of an electrified body which tends
to produce an opposite electrical state in sur-
rounding and contiguous bodies. Asthelower
ends of these clusters are positive (the same

‘as the eylinder A) they will all be attracted

by the negative upper end of the plateo, and
the swinging movement of these clusters will
cease. I have described this plate o as being
made of steel, and I prefer to do so; but it
may be made of iron, as the poles of the same
will be maintained by the eylinder A, which
is very close to it. :

Having thus fully described my invention,
I claim as new and desire to secure by Letters
Patent—

1. In an ore-separator, the combination of
a revolving magunetic eylinder, a roller, a steel
band which rans thereon, and a feeder for de-
livering the granulated ore in contact with
the band, to which it adheres, and is thus car-
ried beneath the cylinder, as described.

2. In anore-separator, the combination, with
the magnetic cylinder A, the steel band P,
and the cylinder Q, of the bed-plate provided
with the slots m and [, and the longitndinal
partition n, parallel with the cylinder A, sub-
stantially as herein shown and described, and
for the purpose set forth.

3. In an ore-separator, the combination, with
the magnetic cylinder A, the belt P, and the
cylinder Q, of bed-plate provided with the
slots m and {, the partition n separating them,
and the magnetic plate o, substantially as
herein shown and described, and for the pur-
pose set forth. '

4. Inan ore-separator,thecowmbination, with
the cylinder A, the electro-magnet wires I,
the ring M on the shatt B, the insnlated ring
Lon the shaft I, the metal strip K, and the
binding-screw J,substantially as herein shown
and described, and for the purpose of con-
ducting the current to the wires of the elec-
tro-magnet, as set forth.

5. The electro-maguetic cylinder formed of
the flanged metal cylinder proper, having a
coil of wire around each end, as shown and
described, for the purpose specified.

HANS J. MULLER.

Witnesses:
" OscAr TN Gung,
C. SEDGWICK.
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