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To all whom it may concermn:

Beitknown thatI, JOHEN MABRY MCMAHAN,
of New York city,in the county and State of
New York, have invented a new and useful
Improvement in the Method of and Appara-
tus for Separating Magnetic from Non-Mag-
netic Substanees which improvement is fully
set forth in the followmﬂ' specification.

This invention has referenee to the separa-
tion of magnetic from non-magnetic sub-
stances, a,nd has particular reference to the
treatment of magnetic iron ore.

Heretofore it has been proposed to utilize
In a magnetic separator-a carrent of air by
passing the same through the stream of fall-

1ng particles before thev reach the magnetic

field for the purpose of partially removing
the fine dust or light particles contained in
the mass.

My invention includes the use of air-cur-
rents to assist the force of gravity in effect-
ing the separation of the non-magnetic parti-
cles from the magnetic pa,rtlcles at the time
both are passing - thmun‘h the magnetic field.
I have found that by the use ot this improve-
ment a much greater percentage of magnetic
particles 1in the concentrate may be obtained,
and that thereby a very low grade of ore may
be profitably worked.

I have further found it to be essential in
carrying out this invention to produce the air-
currents by an exhaust-fan or. similar appa-
ratus, and that the use of a direet air-blast
for the purpose 1s impracticable. This por-
tion of my invention, therefore, consists in
drawing by suction a euuent of alr through
the mass of particles while passing across or
through a magnetic field, whereby a much
lal*ger p1'0p01'tion of non-magnetic particles
is caused to follow the force of gravity and of
the air-currents, while the magnetic particles
are deflected from said course by the influ-
ence of the magnets.

In carrying out this invention it is of im-
portance to arrange the apparatus in such
manner that the tralhnﬂ's will not be drawn
into the exhaust-fan. After thorough ex-
periment I have found it impraetieable to

carry out my method with an exhaust-fan

| by which the trailings are carried off, and

that the trailings if caused to pass through
the fan act as a sand-blast and destroy if in
a very short time. 1 have therefore found
1t necessary for this and other reasons to ar-

55

range a largechamberor dust-trap at theend

of the chute or passage aforesaid to receive
the trailings and to keep an exhaust on said
chamber or dust-trap.

Thisimprovement isapplicable to magnetic
separators of any suitable kind, such as the
Buchanan, the Wenstrom, or the Edison.

In machines such as the two first-named,
in which the magnetic. particlesare attra,cted
to a revolving or moving magnetic surface,
such particles are designed to be dropped as
soon as such surface passes beyond the mag-
netic field. It isfound, however, that, owing
to the residual mag netlgm or the lmperfeet
demagnetization of the revolving surface, the

pa,rtleles continue to adhere thel eto to a con-

siderable extent.

Toeffect the detachment of all the particles,
I employ what may be termed a “ picker-mag-
net,” placed in the compartment where the
concentrate is to fall, and which effectually
prevents any of the particles being carried
around again into the magnetic field. This
magnet may be a permanent magnet, but
plefelably is simply a bar of soft iron ar-
ranged close to the moving surface, and which
becomes more or less magnetized by‘ induction
from the revolving rolls.

My invention mcludes certain other fea-
tures of construction, as hereinafter set forth.

In the accompmlyin o drawings, which form
part of this specification, Figure I is a cross-
section, partly in side elevation,of a machine

66

70

75

30

of the Buchanan type,adapted tocarryout my

invention. FKig. 1l is an end elevation of the
same. I'lg. 11T is a partial view in vertical
cross-section 1llastrating a somewhat differ-
ent arrangement. I'ig. IV 18 a vertical sec-
tion of a “machine of the Wenstrom type,
adapted to carry out my invention; and Fig.
V is a similar view of an Edison machine.
Referring more particularly to Figs. I and
II, A represents the casing inclosing the ap-
pmatus, which is made as near a,u-tloht as

00

95

50 connected directly with the passage or chute | possible, except at the part marked ¢, Whew 100
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it is left open for free admission of the air.
The field-magnets B are arranged on opposite
sides of the casing, and they supportin bear-
ings C the shafts D of the magnetic rolls E.
The bearings are mortised into a dovetail
oroove, as shown in Fig. I, so that the rolls

can be adjusted toward and away from each

other. |

The material to be worked is fed from hop-
pers ' onto the sides of the rolls, as the lat-
ter rotate toward each other, thus passing in
its descent through the strongest portion of
the magnetic field. Beneath each roll 1s a
partition G, which separates the com part-
ments H, which are toreceive the concentrate
from the chute or passage I, leading to the
dust-trap and exhaust-fan P, or other suction
apparatus. Partitions G are hinged at g, 80

as to be adjustable to different positions.

In Fig.Tare also shown two other partitions
K, which are set close to the sides of the rolls
E and are adjustable vertically in grooves &’
in casing of apparatus, as shown in Fig. I.

When the machine is set into operation,
the exhaust-fan P produces a steady and uni-
form draft of air down the chute I in the di-
rection of the falling mass. The air enters at
@ in the direction of the arrow, part passing
through the falling mass before 1t comes un-
der the influence of the magnets. Conse-
quently a portion of the dust and light parti-
cles will be carried over the partition K di-

rectly into the chute I, whence they fall into

the dust-trap Q. The bulk of the mass con-
taining the magnetic particles will be drawn
down with the air between partition K and
the roll E, passing through the densest por-
tion of the magnetic field. The particles at-
tracted by the magnet will be carried by the
roll E past the partition G into compartment
H, while the force of the air-draft, acting In
the line of gravitation, will carry the mnon-
magnetic particles down the chute I. A very
perfect separation thus ensues. The exact
dividing-line or line of separation between
the magnetic and non-magnetic particles will
vary somewhat with the richness of the ore
and other conditions. Experience will show
the proper position in which to set the ad-
justable partition G. The same may be said
of the vertically-adjustable partitions K. The

“dust-trap for receiving the trailingsis located

between the chute I and exhanst-fan P. This
arrangement, or something equivalent, 1s es-
sential inpracticing the method of separation
herein described, inasmuch as it is impracti-

“cable to draw the trailings through the ex-

haust or suction apparatus.

The chambers H are practically air-tight,
so that there will be no disturbance of the
air-draft and no eddies or back currents be-
tween the end of partitions G and the rolls.

‘Thebottoms of chambers H are closed by trap-

doors h upheld by springs %, so that their
doors only open when there is a sufficient
weight of ore above to overcome the springs

k.

r

' rod o by a link q

mass of ore above door i prevents a draft of
air being established through the same.

When rolls E pass partitions G and -ap-
proach the weaker portion of the magnefic
field, a large part of the magnetic particles
will be detached therefrom by the force of
oravity; butstill a considerable portion would
adhere o the rolls, to prevent which the pick-
er-magnets M, which may be simply bars of
soft iron, are placed close to the rolls. These
detach the particles from the rolls as they
pass, and the particles adhering to magnets
M cdetach themselves and fall into chambers
H as soon as their aggregate weight becomes
too great to be sustained by the magnet M.

" The hoppers F, from which the ore is fed,
are adjustable in their supports, so that the
orifice can be set over or more or less to one
side of the axis ef therolls and the length of
contact between the ore and the surface of
said rolls inereased or diminished as desired,
according to the richness of the ore and the
strength of the air-currents used.

The adjustability of the hoppers may be
secured in any suitable way. As shown 1n
Figs. I and II, they have at each end a side
bar 1, forming a tongue, which rests and 18
supported in a groove # in the sides A of
the apparatus, and in these grooves the hop-
pers can be moved horizontally to the desired

position. -

At the mouth of each hopper is arranged a
rod I, supported in bearings, which acts as a
regulating-valve and has a lever or handlem
for turning the same. About half of the rod
lis eut away, and by adjusting its position
the size of the stream of ore may be regulated
or the mouth of the hopper closed entirely,
as shown for the right-hand hopper, ¥ig. 1.
These several provisions for regulating and
adjusting different parts of theapparatusare
found in practice to be very important and
advantageous to enable the machine to be
adapted to the ever-varying conditions of
working. | S

In Fig. III the rolls are shown set very close
together, thereby concentrating the magnetic
field. This condition of the parts would not
admit of the use of the partitions K of Fig. I;
but the same result is effected by arranging
a branch pipe N at the top of the casing, which
connects it at any suitable point with the
dust-trap and suction apparatus,and through
which the light particles will be drawn, thus

effecting a preliminary separation before the

mass reaches the magnetice field. _
Each air-inlet is shown as provided with a

| series of slats n, similar to a Venetian blind, -

and provided with the rod o for opening and
closing the same. Inside the casing is hung
an oscillatory flap or board p,connected with
and provided with an ad-
justable weight . This contrivance acts as
an automatic regulator of the air-current.

The weight » being set at the desired point,
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should the force of the air-current increase be-

When thus open or partially open, the | yond the normal the flap p would be blown
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farther inward, drawing with it rod o and
partially closing the blinds. Any other suit-
ablg automatic regulator or damper may be
used.

As shown in Fig. III, glass windows are in-
serted in the casing in convenient places for
observing the action of the apparatus.

Fig. IV shows how my process may be car-
ried out with a Wenstrom separator. Similar
parts are designated by the same reference-
letters as in the other figures. The chute I
carries off the tailings and leads to the ex-
haust-fan. Air is admitted at the adjustable
door ¢’ and acts as before in the direction of
the falling gangue as it passes through the
magnetic field. The door may, of course, be
replaced by an automatic damper, as above
described.

Fig. V illustrates a machine of the Edison
type, in which the metallic particles are not
caused toadhere to a magnetized surface, but
the magnet B is arranged to alter the trajec-
tory of the magnetic particles as the mass
falls pastsaid magnet. The direction and ac-
tion of the air-current will be understood from

- thedrawings. In machines of this typeitmay

30

35

40
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be advantageous to admit the air through an
automatic damper, as above deseribed.
IFrom the foregoing description it will be
evidentthat my improvements may be applied
to and carried out by machines of different

type, and that some of the improvements de-

seribed may, if desirad, be used without the
others.

Having now fully described my said inven-
tion, what I claim, and desire to secure by
Letters Patent, is—

1. The method of separating magnetic from
non-magnetic substances in a finely-divided
state by feeding the mass across or through
a magnetic field and drawing by suection a
current of air through the mass while pass-
ing through said magnetic field, substantially
as described.

2. In the method of separating magnetic
from non-magnetic particles in a pulverized
condition, the improvement which consists
1n feeding the same by gravity through a
magnetic field of force and drawing by sue-
tion a current of air through the mass as it
passes through the field of force in the direc-
tion 1n which the mass falls, substantially as
deseribed.

3. Inthemethod of separating the magnetic
from the non-magnetic particles of a mass of

pulverized ore or other material, the improve- ;

ment which consists in causing said mass to
fall through a magnetic field, drawing by suec-
tion a current of airthrough said falling mass

60 before it reaches said field, and simulta-

| neously drawing a current of air with said

mass through the magnetic field in the direc-
tion taken by the non-magnetic particles, sub-
stantially as described.

4, The combination, with a casing, of the
field-magnets, the ore-hopper above the same,
a partition below the same for keeping apart
the streams of magnetic and non-magnetic
substances separated by said magnet, and
the exhaust apparatus drawing air through
the magnetic field traversed by the ore and
into the chute down which the non-magnetic
particles pass, substantially as described.

5. The combination of the field-magnet, the

chute or passage for the material to be sepa-
rated passing through the magnetic field, the

75

exhaust apparatus connected with said chute

or passage, and the adjustable partition ar-
ranged below the magnetic field for dividing
the magnetic and non-magnetic particles, sub-
stantially as described.

6. In a magnetic separator, the combina-
nation, with a movable magnetized surface
for attracting the magnetic particles as they
pass through the magnetic field, of a picker-
magnet arranged near the weaker portion of

the magnetic field for detaching any parti-

cles adhering to said surface, substantially as
described. _

7. In a magnetic separator, the combina-
tion of the field-magnets,the main passage or
chute leading through the magnetic field
thereof, the exhaust apparatus, and the
damper arranged at the air-inlet for control-
ling the force of the air-current,substantially
as described. |

8. In a magnetic separator, the combina-
tion, with a magnet, of a hopper for allowing
the substance to be worked to fall through
the magnetic field, said hopper being adjust-
able, so as to cause the mass to fall cloger to
or farther from the pole of said magnet, sub-
stantially as deseribed.

9. The combination of the field-magnet, the

main chute or passage leading through the
magnetic field, the exhaust apparatus con-
nected with said passage, the air-inlet above
the field-magnet, and a branch passage to one
side of the main passage, but connected there-
with below the magnetic field for effecting a
preliminary separation of the dust and light
particles, substantially as deseribed.

In testimony whereof I have signed this
specification in the presence of two subserib-
ing witnesses.

JOUN MABRY MCMAHAN.

Witnesses:
VICTOR K. BURKE,
ROBERT J. CUMMINGS.
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