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10 all whom & may concern:

beit known that we, RICHARD R. MOFFATT,
a citizen of the UmLed States, residing in the
city, county, and State of New York, and SYL-

VESTER CHICHESTER, a citizen of the United

States, residingin the citv of Brooklyn, county
of Kmﬁs and State of New York, have 1n-
vented anew and useful Improvementin Elec-

tro-Magnetic Separators, of which the follow-

ing 18 a full, clear, and exact description,such
as will enable others skilled in the art to which
it appertains to make and use the same.
The invention relates to apparatus for sep-
arating magnetic and non-magnetic matters
from each other when they are mingled in a
free state, such as finely-pulverized mafrnetw
1ron ore &sgoclated with impurities. -

The invention consists in a novel method |

of feeding the particles through the magnetic
field and means for produemg & vlbmtc)r} agl-
tation of the same, for the purpose of effectu-
ally separating the magnetic pm*tmles from
the non-magnetic.

In earrying out our invention we illustrate
the improvements applied to a new type of
separator, which forms the subject-matter of
another application made jointly by us and
filed January 20, 1891, Serial No. 378,407.

In the accompanying drawings, Figure 1 is
a plan, partly in section, of a separating ap-
paratus embodying our invention. Fig. 2 is
aside view of the same, one half being shown
in elevation and the other half in section
taken on line x 2 Fig.1. Fig.3isanenlarged
detail, and TIfig. £ is a diagram, illustrating
the elements for operating the invention.

Similar letters of reference in the several
figures indicate like or corresponding parts.

JIn the drawi ings, A A are the helix-coils of
the field- magnets. These are connected in
such a manner that an electric current active
therein will produce consequent poles of op-
posite nature in the pole-pieces N S. The
pole-pieces are connected to the projecting
parts of the magnet-cores in a mannerto per-
mit & movement of the same thereon for the
purpose of increasing or deereasing the space
or opening between them. They are provided
with inclined field-faces, as shown.

1 and s are plates, preferably made of thin
soft sheet-iron.

| front of the pole-pieces, as shown in Fig. 3, so

as to be capable of a shuht movement toward
and from the pole-pieces. To this end the
plates are secured to non- magnetic pistons or
pins @, that extend through and beyond the

pole-pieces, being capable of a free easy move-

ment therein. Collars are secured to the pis-
tons a, and guide-frames are secured to the
pole-pieces. A retractile spring ¢ 1S so ar-
ranged on the piston as to cause the platesto
be forced away from the pole-pieces.
arrangement the plates have no magneticcon-

- tact with the pole-pieces and will therefore

become completely demagnetized when the
magnet is non-active, even when the pole-
pieces are composed of cast-iron, which natu-
mllv 1et11ns residual 111&”'1161318[11

7 and s’ are inclined plates made, prefer-
ably, of soft sheet-iron. These plates prefer-
ably have magnetic contact with the pole-
pieces, as shown, and extend in a receding
upward direction from the field, terminating
in the hoppers 2, as shown in Kig. 2. The

‘magnet is supported on legs or in other suit-

able manrer, and the apparatus is preferably
inclosed and provided with means for pro-
ducing air-currents, that move in the direc-
tion of the fallmﬂ* RON- nmnnetlc particles.
Suitable 1*eeppta,eles e ¢ and ¢’ are provided,
into which the assorted particles pass.
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M is a rotating circuit-changing (or break-

ing) device, such as is well known in the arts.
This is arr _mp'ed in the main circuit, as shown
in Fig.4. DBy this means the electric current
is switehed into the magnet-circuit and the
shunt or by-pass circuit alternately, which
operation producesintermittent or pulsatory
magnetic effect in the field, and thereby a vi-
brating movement of the plates n s:

If desired, other means may be employed
for producing a magnetizing and demagnetiz-
ing effect. The hoppers i are preferably
made of soft sheet-iron and located at a point
where the magnetic particles therein will be
effected by sufficient magnetic lines of force
to prevent their passing flom the feed-open-
ing when the magnets are energized, but will
feed therefrom by gravity when the magnetic
current 1s broken or interrupted, thus regu-
lating the flow of material from the hopper to

These plates are mounted in | the field.
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M is rotated with a proper speed.

If desired, the plates 7 s may be made from
non-magnetic material and their movement
caused by mechanical means actuated or con-

trolled in part by magnetic force.

In the operation of our invention the cir-
cuit is closed with a suitable electrie source—
such as a dynamo D—and the circuit-changer
The ma-
terial to be treated (in a pulverized condition)
1s conveyed in a regulated manner by suit-
able means (not shown) to the hoppers i, from

which they pass by gravitation to the inclined

plates n” s when the magnets are non-active;
but when the magnets are active the mag-
netic particles in the material will become

magnetized by induction and adhere to each
other and also to the hopper by attractive
force, which will prevent their downward
movement The circuit-changer M, in rotat-
Ing, switches the current throuu*h the cireuit

that includes the magnet helix-coils A and the |
shunt or by-pass clreult that includes the re-

sistance R in an alternating manner, thus pro-

ducing an intermittent or plﬂb&tlnﬁ‘ field and

an mtermlttent or pulsating feed movement of
the particles from the hoppersand through the
field. The inclines nsbeing of magnetic mate-
rial causesthe movement of the magnetic par-
When they

reach the inverse inclined plates n s, the mag-

netic particlesmove away from theinverse in-

clined platesin a downward direction by their
-gravity when the magnetis non-active.

Then
the magnet is again enercrlzed and will draw
them by attra,etwe force to the surface of the
inclined plates n s, their movement then being
In a direction parallel with the lines of force,
which causes them to come into contact with
the inclined plates at points-below their last

contacts therewith, this operation, being con-

tinuous, producing a feed movement of the
magnetic particles (through the field) in a
lateral direction, thus causmn' them to pass
into the 1ecewels e e.

In the operation of the apparatus the inter- '

mittent magnetic force and the action of the
retractile springs ¢ produces a vibrating

movement of the magnetic plate n s, the ef- |
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fect of which is to cause all magnetic parti-
cles to be thrown off and away from the face
of the inclined plates n s, (when demagnet-
ized,) which operation frees the plates from
contact with even the finest magnetic dust,
so that the action of gravity moves them in
a downward direction away from the inecline-
plates, thus effectually separating all the free

impurities from the magnetic particles, the

operation being continuous. The magnetic
particles finally reach the lower part of the
inclines (where the attractive force is weak)
and fall into receivers ¢ e.

Having thus fully deseribed the nature,
construetion, and the operation of our inven-
tion, what we claim as new, and desire to se-
cure by Letters Patent, is—

1. In an electro-magnetic separator, meaus
for producing an intermittent or pulsating
magnetie field, combined with a face-plate
arranged to be vibrated by the intermittent
magnetic force, substantially as and for the
purpose Spemﬁed o -

2. In an electro-magnetic sepdmtor the
combination of a magnet, means for produc-
ing pulsations of ma,gnetic force in the field,
a movable inclined face-plate located in the
field arranged to be vibrated by the pulsat-
ing magnetic force, and a retractile spring,
substantially as and for the purpose specified.

3. In an electro - magnetic separator, the
method of agitating magnetic particles by
subjecting them to the actmn of a pulsating
magnetic field, and a vibrating plate,substan-

-tlally as and for the purpose specified.

4. In an electro-magnetic separator, the
magnet-plates, the hopper /4, located above

sald plates and combined with means for pro-

duecing intermittent magnetic action therein,
s0 as to cause an intermittent feed movement
of the magnetic particles therefrom, substan-
tmll) as Spemﬁed |
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