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To all whom it may concer:
Be it known that I, BENJAMIN NOBLE, a citi-

zen of the United States residing at DetI olf,

in the county of Wayne ‘and State of Michi-
gan, have invented certain new and useful
Improvements in Magnetic Separators, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings.

My 1nvent10n relates to magnetic separa-
tors especially designed for sepalatmw iron
filings and chips from brass, copper, or other
practically non-magunetic metals.

It is the object of the invention to obtain
a machine simple and inexpensive in con-
struction and efficient in operation; and to
this end the invention consists of the peculiar
construction and arrangement of parts, as

“hereinafter described and claimed.
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In the drawings, Figure 1 is a perspective
view of a separator. Fig. 2 is a vertical
cross-section therethrough. Fig. 3 is a lon-
citudinal section through the separating-cyl-
mder and Fig. 41s an elevatmn thereof with
a por’umn of the sheathing removed.

A is a cylindrical shell formed of iron and
preferably cast.

B represents iron studs extending radially

from the cylinder A and pr efembly arranged.
in longitudinal and circumferential series.
These studs are preferably formed of softiron

" and are screwed or otherwise secured 1n ap-
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ertures in the cylinder A. Upon each of the
studs B is arranged a helix or c¢oil C of insu-
lated wire adapted upon the passage of the
electric current therethrough to convert said
stud into an electric magnet. These coils
are connected in circuit in such a manner as
to alternately form opposite poles at the outer
ends of the studs, while the cylinder A forms
a magnetic coupling between the inner ends
of the studs, thus forming in effect a series
of horseshoe-magnets. The circumferential
series of coils are divided into a plurality of
sections adapted to be connected into differ-
ent electric circuits. In the drawingsl have
shown three sections, the magnets of which
are respectively indicated by the letters a, b,
and ¢ and which are connected to a commu-
tator, as will be hereinafter described. At
the outer ends of the studs B are secured

r—

| pole-pieces ). These, as shown 1n Fig. 4,

are formed of metallic plates convex on their
outer faces, so as to form together an inter-
rupted cylindrical surface. The spaces be-
tween the longitudinal rows of pole-pieces
form substantially a straight line, but the
spaces between the circumferential series are
zigzag., This is produced by securing the
pole-pieces to extend at an angle to the plane
of rotation, as shown in Kig. 4. Surround-
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ing the pole -pieces Dis a she&thmﬂ' E, formed -

of brass or any suitable pr actlcalfy non-mag-
netic substance. The cylinder A is mounted
upon a shaft F by means of the heads @, ar-
ranged at opposite ends of the eylinder, said
heads having lugs or flanges d for engaging
with the ends of the cylinder. These heads
also form a support for the shield K. The
shaft F is mounted in a suitable frame H,
and at one end of the cylinder 1s arranged a
commutatorI. This commutatoris pr ovuled
with three segments e, corresponding to three
sections of electromaﬂnet% C, each segment
being preferably Substantially about two-

| thirds of the circle and being arranged to

overlap one-third of each of the other seg-
ments.

f represents brushes for engaging respec-
tively with the segments e.
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The cylinder Is driven by means of a gear- -

train comprising the gear-wheelJ on the shaft
F, the gear-wheel K on g shaft arranged in
rear of the shaft I, and an 1ntermed1a,te gear
L.. The shaft ot the gear-wheel K carries a
rotary brush M, which 1s adapted to contact
with the surface of the shield E and rotates
in opposite directions therefrom. To com-
municate motion to the gear-train, fixed and
loose pulleys O and O’ are secured to the
brush-shaft and are adapted to be connected
by a suitable belt with a source of power.
Above and in rear of the cylinderissupported
upon the frame H a hopper P, into which the
material to be separated isfed. DBeneath this
hopperisarranged a vibrating pan or spreader
Q, pivotally secured by links Q' at its rear
end to the frame and at its forward end rest-
ing upon the sheathing K.

R represents fingers secured to the oppomte

sidesof the spr eader  and extending in prox-
imity to the heads . At opposite ends of

QO

95

10Q




&2 675,162

s oo oo the heads G, adapted in the rotation of the | hopper uniformly over: the pan QQ, I prefer- 50

R R . thereby to impart a lateral oscillatory move- ; eallyadjustableand secured by thumb-serews. ..

. 5 menttothespreader. . - .. | T. Thiswill permit of the adjustmentofthe

...+ Theconstructionof partsbeingas abovede- | size of the opening beneath said gate accord- =

oo gertbed, in operation the hopper is filled with | ing to the fineness or coarseness of the mate- 55 .+

. receptacle U at the front of the machine. In | the separated magnetic material bridging be- . = :

.. thetfarther revolution of the eylinder after | tween any pair of opposite poles, and a non- 70
ot oo thersection b has completely passed the divi- { magnetic ‘'sheathing surrounding said studs: -+

oo oo 25 oub of eireult by the commutator, allowing | - 2. An electromagnetie separator compris- = =+

o 1nthe position shown In Kig: 2 isdeénergized) | ternately of opposite polarity, segmental pole-
oo oo oo owidl be throwninto the eireuit before the first | pleces at the outer end of said magnetsiin- 8o+
oo of 1ts magnets passes beneath the front edge |elined to form zigzag separating - space be- . 0

v oo of the spreader (. - Thus the operation may | tween theadjacenteirecumferential series, the -
o035 be continued as long as desired and the mag- | ends of the pole-pieces of one longitudinalse-
netic and non-magnetic material will be sepa- | ries being opposite and extending completely
rated. across the spaces of the adjacent longitudi- 8;
‘The object of making the pole-pieces D of | nalseries wherebyin the rotation of said pole-
the form shown in Fig. 4 is to form in effect | piecesacompletecylindrical surfaceis traced,
40 during the rotation of the cylinder a mag- | and a non-magnetic sheathing surrounding
netic pole extending the complete width of | said pole-pieces. o
the machine. This will prevent the possi- In testimony whereof I aflix my signature go
bility of any magnetic particles escaping the | in presence of two witnesses.
magnetic action in the spaces between the ad- ,. N
45 joil?ing magnets, and the result is that before BENJAMIN NOBLE.
the non-magnetic material is deposited in the Witnesses:
receptacle U all magnetic particles have been M. B. O’DOGHERTY,

eliminated therefrom. . . C. SMITH.
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