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UNITED STATES

PaTeENT OFFICE.

CHARLES J. REED, OF ORANGE, NEW JERSEY.

MAGNETIC ORE-SEPARATOR.

SPECIFICATION forming part of Letters Patent No. 572,369, dated December 1,1896.
Application filed September 3, 1891, Serial No. 404,605. (No model.)

To all whom it may concern:

Be it known that I, CHARLES J. REED, a citi-
zen of the United States, residing at Orange,
in the county of Essex and State of New Jer-
sey, have made a new and useful Improve-
ment in Magnetic Ore-Separators, of which
the following is a specification.

My invention is directed particularly to
improvements upon my inventions disclosed
in prior patents, Nos. 466,513 and 466,515,
granted to me January 5, 1892, and in order
that it may be fully understood reference is
had to the accompanying drawings, taken in
connection with the following specification,
all of the novel features thereof being indi-
cated in the claims which follow.

Figure 1 of the drawings is a longitudinal
vertical section of my invention, showing the
magnets and their supporting-shaft in eleva-
tion. Fig. 2 is a similar view of a modified
form of the apparatus. Tig. 3 is a like view
of a third modified form; and Fig. 4is a cross-
sectional view taken on line 4 4 through Fig.
3 and as seen looking from right to left in
the direction of the arrows. Fig. 5 is a simi-
lar cross-sectional view faken through Iig. 2
on line 5 5.

In my prior inventions disclosed in the
above-named patents I have described and
claimed apparatus for separating magnetic
from non-magnetic particles by giving to a
mass of such particles a continuous rotary
and forward motion in one direction through

a magnetic field, which causes the magnetic

particles to be moved in a reverse direc-
tion, while the tailings pass out in the same
direction as that given to the initial pow-
dered ore.

Thepresent application is directed particu-
larly to improved apparatus for accomplish-
ing this result, and in order that it may be
fully understood reference is had to the ac-
companying drawings, in all of which like
letters of reference represent like parts wher-
ever used.

Referring first to Fig. 1, B represents the
base of the machine, to which is secured an
upright cylinder C', constituting the outer
portion thereof, and S is a shaft journaledin
the framework of the apparatus at the top
and bottom, and carrying a series of perma-
nent or electro magnets M M, arranged in ob-

lique rows, and having, when electromagnets
are used, eircuit connections with conduct-
ing-rings and through contact-brushes ' 0’
with conductors w e, attached to the brushes
b b of a dynamo-machine D’ or other source
of elecfrical energy.

O represents an interior eylinder having its
inner surface lying very close to but not in
contact with the outer poles of the magnets
M, said cylinder in this instance being se-
cured to the frame which sustains the ma-
chine and provided at its upper end with air
vents or pipes p p. The magnets M DM, ob-
liquely arranged, as described, are joined to-
gether by a vane V, of metal or any analogous
material, the funection of this vane being to
set up a free eirculation of the air within the
inner tube or chamber C in the direction of
the arrows, as shown at the bottom of the
machine, said current ultimately passing out
through the outlet-pipes p p.
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P is a pulley carried by the shalt S and -

driven by a belt I3', connected to a source of
power with a second pulley P'. (Shown in
Fig. 5.)

H' H are scrapers or brushes of shovel form
adapted to remove the magnetic particles and
deposit them in a receptacle G, having an out-
let or chute D.

II is the hopper for feeding the powdered
ore into the machine, and G’ the receptacle
for the tailings T, O and O being outlets for
permitting their egress from the machine into
said receptacle.

p' is an inlet-pipe connected either with a
blower or a supply of water under pressure
(not shown) and adapted to admit either air
or water in the space between the cylinders
or chambers C C'.

The operation of this form of the apparatus
is as follows: The shaft Sis caused to rotate
in the direction of the arrow at the top of the
drawings through the agency of the belt 1’
and pulley P, carrying with it the magnets
M M and the vane V, the magnets having
been energized by the dynamo D’ or other
source of electrical energy, as will be under-
stood upon inspection of the drawings. Pow-
dered ore O’ is now fed into the hopper H and
allowed to descend around the stationary in-
ner e¢ylinder or chamber C. Asthe powdered
ore passes toward the bottom of the hopper
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the lower set or pair of magnets M cause the
magnetic particles to be attracted toward
their poles and against the exterior surface
of the interior cylinder or chamber C and to
be carried continuously forward until a suffi-
cient number of them have accumulated to
be attracted by the mext pair of magnets
above. Thisaccumulation continues,and the
particles are caused to assume a helical mo-
tion by being attracted successively to the
spirally-arranged pairs of magnets in succes-
sion through the entire series until they reach
the top of the apparatus, where the serapers
or brushes II' II', of shovel-like form,attached
to the pulley P, cause them to be detached and
allow them to drop into the receptacle G, ar-
anged around the upper end of the machine
and attached to the exterior chamber (', af-
ter which they are removed through the chute
D, or the receptacle G may have sufficient
slant or pitch to allow them to descend by
gravity to an outer receptacle. (Notshown.)
The tailings T pass downward through the
openings O and are ultimately deposited in a
receptacle G'. Owing to the work done by
the magnets M in carrying the particles for-
ward and to the heating effect of the current
when electromagnets are used they become
necessarily more or less heated, and in order
to avoid this heating I have provided the vane
V, which unites them, in order that as the
shaft S rotates a continuous current of air
may be put in circulation through the inte-
rior of the machine from the bottom thereof,
as indicated by the arrows passing outward
at the top through the exit-pipes p p.

In the modified form shown in Fig. 2 the
shaft S and magnets M are stationary, the
latter having their coils connected dirvectly to
the dynamo by the conductors «w w, passing
out, as shown, through the hollow portion of
the fixed shaft S. In this instance the inner
eylinder or chamber C is rotated direectly by
a belt B? which serves the double function of
rotating it and removing the magnetic parti-
cles or concentrates, as will be described,
The hopper II and outer cylinder C' have the
same relation to the inner eylinder C as in
the form shown in Fig. 1, the specific differ-
ence lying in the fact that the inner cylinder
in IFig. 2 is cansed to rotate while the mag-
nets are stationary and in the first instance
the magnets are caused to rotate while the
cylinder is stationary. 'The operation of this
modified form is not substantially different in
principle from that disclosed in Fig. 1, it be-
ing understood that as the magnetic particles
collect upon the outer surface of the inner
cylinder as it rotates around the poles of the
stationary magnets M they are ultimately at-
tracted in sucecession by the obliquely-ar-
ranged series of magnets lying one above the
other until they are carried over and upon
the belt BB? the forward motion of this helt in
the direction of the arrow ultimately causing
them to be carried out of the influence of the
last pair of magnets and dropped upon the

chute or spout D, from which they descend
by their own weight info the receptacle G.
The function of the pipe p’, having an inlet
between the inner and outer cylinders C ¢V, is
the same as that of the same part in Fig. 1.

In the modified form shown in Iig. 3 the

entire machine is horizontally disposed, the
magnets M M being arranged in successive
obligue rows attached to and carried by the
rotary shaft S and propelled by the pulley P
and belt B’ in the same manner as in Fig. 1,
the cylinder C being stationary and the cir-
cuit connections to the magnets M M being,
through the agency. of current-collecting
brushes and rings, the same as shown at the
bottom of Fig. 1. In this form of the appa-
ratus, however, the powdered ore is fed into
a side hopper II, between the cylinders or
chambers C €', near the left-hand end of the
machine and above the tailings-outlet pipe O.
As the particles descend they are attracted
by the first magnet M to the outer surface of
the stationary inner cylinder C until a suffi-
cient quantily of them accumulates to be
placed under the influence of the next sue-
ceeding magnet M, and so on continuously
until they arrive at the fifth one of the first
set. This magnet will continue to collect
them on the surface of the eylinder or cham-
ber until they reach such a quantity that
they drop oft and are acted upon by the first
one of the next set diametrically opposite to
the last one of the first set, after which they
are caused to advance step by step through
the influence of this set, and so on through
the next sueceeding set until they arve ulti-
mately dropped into the outlet pipe or
chute D.

Idonot limit myself to the specific arrange-
ment of magnets herein deseribed and shown
for accomplishing the result attained.

What I claim, and desire to secure by Let-
ters Patent of the United States, is—

1. An ore-separator having one or more
magnets arranged inside of a hollow cylinder
or chamber, in combination with a second sur-
rounding hollow cylinder or chamber through
which the ore is advanced longitudinally in
onedireetion,while the tailings are discharged
in another direction, substantially as de-
scribed.

2. In an ore-separator a series of magnets
arranged upon a common shaft with their free
poles in close proximity to a surrounding cyl-
inder or chamber, in combination with a sec-
ond outer cylinder or chamber, and outlets at
opposite ends of the two eylinders or cham-

‘bers for the magnetic and non-magnetic par-

ticles, substantially as described.

3. In an ore-separator a series of magnets
arranged upon a common shaftwith their free
poles in close proximity to a surrounding cyl-
inder or chamber; a second outer cylinder or
chamber; an inlet for feeding the powdered
ore against the outer face of the inner cham-
ber; outlets at opposite ends of the two cham-
bers, one for the tailings and the other for the
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magnetic particles, and means for removing
the latter from the surface of the inner cylin-
der, substantially as described.

4. In an ore-separator a series of magnets
arranged in oblique rows around an axis
which supports them all; a surrounding cyl-
inder or ehamber lying in close proximity to
the free poles of the magnets; a secoud or
outer cylinder or chamber; an inlet for the

10 powdered ore; outlets at opposite ends of the

15

two cylinders for allowing the magnetic par-
ticles to pass out at one end, and the non-mag-
netic particles at the other, substantially as
,described.

5. A magnetic ore-separator having one or
more magnets located inside a hollow cylin-
der or chamber; a second surrounding eylin-
der or chamber open at both ends, in combi-
nation with a feeding-hopper, and an inlet-

20 pipe for admitting air or water between the

25

two cylinders, substantially as described.

6. Amagnetic ore-separator havinga series
of magnets arranged around ashaft with their
free ends in close proximity to a surrounding
cylinder or chamber; a second or outer cylin-
der or chamber open at both ends, and an in-
let-pipe for admitting air or water between
the two cylinders, substantially as described.

7. Amagnetic ore-separatorhaving a series

30 of magnets arranged upon a fixed shaft with

their free ends in close proximity to the inner
surface of a rotary cylinder or chamber, in
combination with a second outer cylinder or

B

chamber open at both ends; means for feed-
ing the powdered ore against the face of the
inner cylinder, and means for removing the
magnetic particles at one end of said cylinder
or chamber, substantially as described.

8. Amagnetic ore-separator havinga series
of magnets arranged obliquely around a shaft
one above the other with their free ends in
close proximity to a surrounding cylinder or
chamber, in combination with means for feed-
ing the powdered ore against the outer face
of the inner cylinder, and means for remov-
ing the magnetic particles as they are ad-
vanced o one end of the cylinder, substan-
tially as deseribed.

9. Amagnetic ore-separator having aseries
of magnets arranged obliquely around and
fixed to a shaft, their free poles lying in close
proximity to a rotary ecylinder or chamber; a
second surrounding cylinder or chamber; a
feeding - hopper adapted to feed the ore
against the outer face of the inner cylinder;
means at one end of the cylinder for remov-
ing the magnetic particles as they are ad-
vanced longitudinally and obliquely, and a
receiving device for receiving the particles as

they are removed from the cylinder, substan-

tially as desecribed.
CIIARLES J. REED.

Witnesses:
CHARLES J. KINTNER,
M. L. BUTLER.
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