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o all whom it may concern.

Be it known that I, THOMAS J. LOVETT, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-

5 nois, have invented certain new and useful
Improvements in Magnetic Ore-Separators;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the

1o artto which it appertains to make and use the
same. '

My invention relates to that class of ore-
separating machines in which either a perma-
nent magnet or an electro-magnet is employed

15 to attract the particlesof magnetite in a mag-
. netic ore and thereby separate the magnetite
from the non-magnetic impurities which are
allowed toescapein the tailings. Itisimpor-
tant that machines of this kind should be ca-

20 pable of working the ore either wet or dry,
for while with nearly all kinds of magnetic
ore a wet separation is the most perfect and
convenient, yet. under some circumstances, as
when water is scarce or a freezing tempera-

25 ture prevails, the dry separation is preferable.
It is also desirable that the machine should

. have the sets of magnets of varying magnetic
strength. The weak set of magnets will give
a pure concentrate, but allow a considerable

30 .quantity of iron to escape in the tailings.
This escaping iron should be taken up by a
more powerful magnet, and as the concen-
trates from the second operation contain cer-
tain impurities they should be kept separate
35 from the purer concentrates resulting from
the first-deseribed operation. This I accom-
plish by having several sets of electro-mag-
nets and a resistance-box in connection there-
with, so that more or less current can be
to thrown into the coils of the respective mag-
nets. It is further important that while the
magnetite shall not be given a too-rapid move-

ment, but be allowed to separate itself gradu-.

ally from its impurities, it shall be subjected

45 to a rapid reversal of magnetic polarity, so

that the particles may be kept continually

shifting theirrelative positions, thereby elimi-
nating all non-magnetic matter.

In the drawings, Figure 1 is a sideelevation

so of my machine. Fig.2isa vertical longitudi-

nalsection. Fig. 3isadetail elevation, partly
in section, showing the drums mounted on
their respective shafts and the gearing for
driving the same. Fig.4isa detail elevation
of one of the disks forming the end of the
dram.
of the drums, showing the arrangement of the
magnet therein and accompanying parts. Fig.
6 is a detail transverse sectional view of the
same, taken on-the line z 2z of Fig. 5, showing
the coil in full lines. Fig. 7 is'a view in ele-
vation illustrating the arrangement of the
water-pipes. Figs.8and 9are detail sectional
views of the same. Fig. 10 is a diagraphic
illustration of the electrical connections.

In the different views the same part is in-
dicated by the same reference-figures.

1 is the main frame.

2 is the chute, by which the ore is fed from
the crusher into the shaking pan or table 3.
This chute has rifles formed on its bottom,
by which the falling stream of ore is caused
te tumble over and over. Thereby especial
opportunity is afforded for the magnets to
pick out the pure partieles of ore. Theshak-
ing-table is mounted on the shaft 4. Keyed
to this shaft is the arm 3, which is vibrated
by contact with the projections 6 on the ro-
rating disk 7. These projections may be of
any desired shape; but in the construction
illustrated they consist of pins with a coating
of rubber.
rotates with it. Motion is given to the shaft
8 by the gear 9, driven by the gear 10 on the
main driving-shaft 11. Motion may be given
tothe main driving-shaft 11 by a crank or by
the belt-pulley 12. In the same way gear 10
drives gear 27 and the shaft 28. Gear 13,
also on driving-shaft 11, is of less diameter
than of gear 10. It meshes with gears 14and
29, which are mounted on sleeves journaled
on shaft 8 and 28, respectively. On these
sleevesare disks 15 and 30, preferably of brass
or other non-magnetic material. The. disk
15 has a companion disk 17, and is econnected
thereto by a number of brass rods 16. The
disk 30 has a companion disk 32, and is simi-
larly connected thereto by a number of brass
rods 81. Acircular band 53 may be employed
Thus are

to keep these rods properly spaced.
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Fig. 5 is a detail sectional view of one -
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formed two circular cages or skeleton drums.
Within these drums are the magnets 18 and
33. These might be permanent magnets; but
preferably they are electro-magnets, asshown,
consisting of the core 48, with the pole-pieces
49 and 50. Tothe end of these pole-pieces are
fastened thedisks52and51,whicharemounted
on the shafts 8 and 82
mounted on the shafts 28 282, The coil of
insulated wire about the upper magnet ter-
minates in the wires 40 41, which conmnect
with the insulated collecting-rings 42 43, re-
spectively. Similarly the lower magnet has
the leading-in wires 44 45, connected to the
collecting-rings 46 47, respectively. :

20 is an idler-pulley, and the endless belt
19 encircles it and the magnet 18 with its
surrounding drum. 35 is a similar idler-pul-
ley, and the endless belt 34 encircles it and
magnet 33, together with the drum that sur-
rounds the latter.

26 is an inclined feed-chute, into the up-
per end of which the shaking-table 3 dis-
charges and which is arranged tangentially
to the revolving magnets 18 and 83 and to
their surrounding drums.
chute has, preferably, transverse corrugations
26, although these might be dispensed with.
The discharge-chutes 22 and 32 are so ar-
ranged as toreceive the concentratesthat fall
off the belts as they run over the idler-pul-

leys and back to the magnets. The water |

which is to facilitate the process of separation

and the passage of the stuff along the various
chutes is supplied hy the pipe 23. The pipe |
21 has a line of perforations or a slot which
discharges the water upon the belt 19 under
pulley 20. Similarly pipe 36 disecharges upon |
belt 84 under idler-pulley 85. Pipes 24 lead

from pipe 55 to the slotted or perforated pipe
25, which discharges downward upon the belt
19 over the magnet 18. The pipes 38 lead
from pipe 56 to pipe 39, which discharges
downwardly upon the belt 84 over the mag-
net 33.

60 is a rheostatorother variable resistance.
It has the switch 61 and the resistance-coils
62, arranged in the well-known way.

58 58 are a pair of brushes bearing on col-
lecting-rings 42 43. 59 59* are a similar pair
bearing on rings 46 47. The insulating-block
57supports these brushes and carries the-elec-
trical connections. (Not showninthe assem-
bled figures, but sketched out in the dia-

gram, Fig. 12.) The rheostat has the connec-

tions 63 64.

Referring to Fig. 12, the source of electric

current is indicated at 65. The feed-wires are
66, 67, and 68.
The operation of myinvention is as follows:

Themagnet 18is woundsoasto beas strong as .

or stronger than the magnet 33 when there is

an equal current through the coils of each.:

The rheostat 60 is in shunt relation to the

magnet 18. The current passes from battery

65 through feed-wire 66, brush 59, ring 47,
lead-wire 45, magnet 33, lead-wire 44, ring 46,

A similar magnet is

The bottom of this
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brush 59%, feed-wire 67, and then ig shunted,
one part through wire 64, rheostat, and wires
63 and 68 to the dynamo, the other through
brush 58, ring 43, lead - wire 41, magnet 18,
lead-wire 40, ring 42, brush 58*, feed-wire 68,

70

back to the battery,and the other part through -

wiré 64, resistance-coils 62, switch 61, wire 63,
and feed-wire 68 back to the battery. It is

75

evident, therefore, that by cutting out a suf-

ficient number of coils 62 the magnet 18 may
be robbed of encugh current to bring its
power down to that or to less than that of
magnet 33, while if all the coils 62 are thrown
in nearly all the current will take the path
through the magnet 18, and it will become
more powerful than 33. Thus the simple
movement of the switch 61 can effect any de-
sired change in the relative intensities of the
two magnets.

As before indicated, the normal working of
the machine is, with the magnet 18, less pow-
erful than magnet 33. The rotation of the

main driving-shaft causes the magnets and

the drums to rotate all in thesame direection,
but at different speeds, on account of the
gearing 91027 and 14 13 29. The rotating
disk 7 causes the shaking-table 8 to vibrate
and the crushed ore is fed over into the in-
clined feed-chute 26 Down this it falls:by
gravity or with the assistance of a stream of
water, if the machine is working wet. Com-

8o

85

9o

95

ing within the field of the weak magnet 18,

the particles of fine magnetite fly to the belt
19 and are carried up and along the upper
side of said belt. The magnet 18, revolving
at a higher rate of speed than the surrounding
beltand drum, (speed ratio preferably four to
one,) continuously reverses the polarity of the
particles, and this, with the aid of the water-
jet from pipe 25, cleans out all non-magnetic
impurities. As the belt runs over idler-pul-

I0C
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leys 20 the concentrates fall into the dis--

charge-chute 22, Any particles adhering to
the under side of the belt are washed off by
the water-jet from pipe 21. The non-mag-
netic particles and those containing a me-
chanical mixture of magnetic and nou-mag-
netic material pass on down chute 26* into
the field of magnet 33. This being more
powerful picks up every partiele containing
any magnetite whatever, and by the process
above described deposits the same in the
chute 32. Thus the pure concentrates are
discharged in one lot, the impure concen-
trates in another, and thetailings without ap-
preciable per cents. of iron pass on down the
chute 26*, Theimpure concentrates may be
used for certainspeeial purposes, or they may
be crushed more finely and run again through
the machine.

It is evident that various changes could be
made in the mechanical details of my inven-
tion without departing from the principle

thereof. The drums might be made of wood

or papier-maché, therelative speeds of drums
and magnets varied, the shape of the mag-
nets and the number of poles changed, the
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electrical connections rearranged, &e. When
the water is shut off, the machine will con-
tinue to work with dry ore, the action of
gravitation and the vibration of parts of the
machine causing the forward movement of

-the material.

Having thercfore described my invention,
what I claim as new, and desire to protect by
Letters Patent, is—

1. In a magnetie separator, the combination
of two magnetic wheels of different magnetic
intensity, two idler-pulleys, two endless belts,
each of said belts running around a magnetic
wheel and one of the idler-pulleys, and an in-
clined feed-chute which has riffies therein,
which is tangent to each of said magnetic
wheels, substantially as described.

2. In a magnetic separator, the combination
of two magnetic wheels of different magnetic
intensity, two idler-pulleys, two endless belts,
each of said belts running around a magnetic
wheel and one of the idler-pulleys, and an in-
clined feed-chute which has horizontal ridges
in its bottom and is arranged tangentially to
both of said magnetic wheels.

3. In a magnetic separator,the combination
of a rotating magnetic wheel, a non-magnetic
drum which surrounds said magnetic wheel
and revolves at a different speed, an idler-
pulley, a belt which runs around said drum
and around said pulley, and an inclined feed-
chute arranged tangentially to said wheel-
drum, substantially as described.

4. Ina magnetic separator,the combination
of a rotary magnetic wheel, a non-magnetic
drum which surrounds said magnetic wheel
and revolves at a different speed, an idler-
pulley, a belt which runs around said drum
and around said pulley, and an inclined feed-
chute arranged tangentially to said wheel and
drum, together with a perforated water-pipe,
located under said belf, substantially as de-
scribed.

5. In a magnetic separator, the combination
of a rotating magnetic wheel, a non-magnetic
drum which surrounds said magnetic wheel
and revolves at a higher speed; an idler-pul-
ley, a belt which runs around said drum and
around said pulley, and an inclined feed-
chute, together with a perforated water-pipe,
located under said belt, and a second perfo-
rated water-pipe located over the magnetic
wheel, substantially as described.

6. In a magnetic separator,the combination
of a magnetic wheel, an idler-pulley, a belt
which runs around said magnetic wheel and
said pulley, an inclined feed-chnte which has
riffles therein, which is arranged tangentially
to said magnetic wheel,a shaking-table which
discharges into the upper part of said chute,
and mechanism bywhich said table is vibrated
simultaneously with the revolution of said
magnetic wheel, substantially as described.

7. In a magnetic separator, the combination
of a rotating magnetic wheel, an idler-pulley,
a belt which runs around said wheel and
around said pulley,an inclined feed-chute ar-

ranged tangentially to said wheel, a shaking- -

table which discharges into said ehute, pro-
jections on a disk on the end of the shaft of
the rotating magnet, and an arm which ex-
tends from the axis of the shaking-table and
is vibrated by contact with the projectiors on
the disk, substantially as desecribed.

8. In a magnetic separator, the combination
of a magnetic wheel, an idler-pulley, an end-
less belt which runs over said wheel and pul-
ley, an inclined feed-chute whichis arranged
tangentially to said wheel, and a perforated
water-pipe located beneath the under side of
said belt, substantially as described.

9. In a magnetic separator, the combination
of a main frame, two or more subeombina-
tions each composed of a magnetic wheel, an
independently-revolving drum of non-mag-
netic material which surrounds said mag-
netic wheel, an idler-pulley, and an endless
belt which runs around said wheel, drum,
and pulley, together with an inclined feed-
chute arranged tangentially to said wheels
and drums, a discharge-chute under each
idler-pulley, the main shaft, ané connecting-
gearing by which all of said wheels and drums
are driven from said shaft, substantially as
described.

10. In a magnetic separator, the combina-
tion of a main frame, two or more subcombi-
nations each composed of a magnetic wheel,
a drum of non-magnetic material which sur-
rounds said magunetic wheel, an idler-pulley,
and an endless belt which runs around said
wheel, drum, and pulley, together with an in-
clined feed-chute arranged tangentially to
said wheels and drums, a discharge-chute un-
der each idler-pulley, connecting-gearing by
which all of said wheels and drumsaredriven
from said shaft, with a system of perforated
water-pipes arranged under said idler-pul-
leys and over said magnetic wheels, substan-
tially as described. :

1i. In a magnetic geparator, the combina-
tion of two sets of rotating electro-magnets,
an inclined feed-chute arranged tangentially
tosaid rotating magnets, collecting-rings upon
the shafts, on which said magnets revolve,
and brushes bearing on the same, electrical
connections, a source of current-supply, and
a variable resistance in connection with the
coils of one of said sets of rotating magnets,
substantially as deseribed. :

In testimony whereof L affix mysignaturein
presence of two witnesses.

THOMAS J. LOVETT,

Witnesses: ,
‘WARREN W. FOSTER,
A. P. SmiTH,
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