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To all whom it may concern:

Be it known that we, CHARLES T. THOMP-
SON and RICHARD H. SANDERS, both of Phila-
delphia, in the State of Pennsylvania, have
invented certain new and useful Improve-
ments in Magnetic Separators for Ore and
Similar Material, whereof the following is a
specification, reference being had to the ac-
companying drawings. )

In said drawings, which show a convenient

‘embodiment of our invention, Figure 1 repre-

sents a front elevation of the separator; Fig.
2,an end view thereof, and Fig. 3 a vertical
section on the line x « of Fig. 2. :

Broadly speaking, our improvements con-
sist in combining with a hollow rotatable
drum a stationary magnet placed exterior to
the drum and having poles which closely en-
velop a portion of the periphery thereof,the
wall or shell of the drum being of such char-
acter and the magnet of such energy as to in-
sure theformation of a magnetic field through-
out a portion of the interior of the drum. A
discharge-chute is arranged within the drum
beneath the upper limit of said magnetic
field, and suitable means are employed to ro-
tate the drum and cause the travel of the
stock through itlongitudinally., The material
to be treated is fed in at one end of the drum
and caused to travel, preferably by gravity, to-
ward the other end. During such travel the
portions of the material which are susceptible
to magnetic action are attracted toward that
part of the interior shell of the drum which
is for the time being immediately within the
magnetic field, and are held against the inner
surface of the drum (the refuse dropping
down) until the rotation thereof has raised
them to the upper limit of the magnetic field,
which overhangs the chute. As soon asthat
portion of the drum against which they have
been held moves past said limit, they drop off
therefrom into the chute and are removed,
preferably by gravity, to a suitable receptacle.

Minor features of improvement consist in
means whereby differences of energy in dif-
ferent parts of the magnetic field may be
utilized for effecting a graded separation of
the material,

Referring to the drawings, A represents a

rectangular open frame-work, which is pref-

erably tilted or inclined as a whole upon its
supports B. Within said frame is mounted
the ‘separating-drum, which in the present in-
stance is a hollow cylinder C, supported and
drivenas follows: Arounditsperipheryatone
end is a projecting annular flange D, provided
‘with half-shrouded gear-teeth d, which engage
with the similarly half -shrouded teeth of a
pinion D’, mounted upon a driving-shaft F.
Guide -rollers E and E’, mounted upon the
frame A and having peripheral grooves adapt-
ed to receive the projecting portions of the
teeth d,receive and supportthe flange D. At
theother end of the cylinder an annularflange
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c extends around the periphery, and is re-, -

ceived and guided by flanged rollers E? E?,
and E4 the first of which is mounted upon
the end of thedriving-shaftF. The cylinder
is thus freely supported for rotation, butend-
wise movement is prevented by the engage-
ment of the flanges D and ¢ with their re-
spective guiding-rollers.

The wall or shell of the eylinder should of
course be of such a character as not to sub-
stantially interfere with the formation of a

.magnetic field throughout a portion of its in-

terior by the stationary exterior magnet.
When the eylinder-wall is constructed of sub-
stantially non-magnetizable material, practi-
cally none of the lines of force which go to
make up the magneticfield are cut off by in-
terposition of the wall. 1If, on the otherhand,
the material of the wall be magnetizable, it
will cut off as many lines of force as it is ca-
pable of retaining and will thus divert them
from the interior of the cylinder. It isthere-
fore necessary, where a- magnetizable ma-
terial is used for the wall or shell of the cyl-

' inder, to employ a magnet of energy more

than sufficient to magnetically saturate so
much of the wall as would otherwise inter-
fere. In such case the surplus lines of force
will be projected into the interior of the eyl-
inder and will produce the necessary field,
the interposed wall being, when saturated,
substantially non-interfering so far as such
surplus is concerned. Hence while we pre-

fer to use non-magnetizable material—such
as wood or brass—for the wall of the cylinder,
(because we thereby are enabled to use a
magnet of less energy,) we do not limit our-
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selves to the employment of such materials,
and when'in our claims we use the expression
“substantially non-interfering” to describe
the nature of the wall we mean that it is of
such a character with referenceto theenergy
of the exterior magnet as to be.incapable of
retaining within itself or cutting off the whole
of the lines of force which that magnet is
capable of projecting.

Adjacent to that side of the cylinder at
whieh the driving-shaft issituated, and which
for convenience will be termed the ¢ front,”
is arranged a powerful magnet, which ispref-
erably constructed as follows: Withinastout

frame-work I, mounted upon the frame-A, is.

rigidly mounted a horizontal horseshoe elec-
tro-magnet J, a portion of whose coils are in-
dicated at -G, the terminals g g’ being con-
nected with a dynamo or other suitable gen-
-erator of electricity. To the ends of the

horseshoe are secured wrought-iron plates H:

and H’ of 'arc-shaped section, each one of
which envelops substantially a-semieircle of
the cylinder’s periphery, the two plates to-
gether extending substantially the whole
length of the cylinder and in close proximity
toits:exterior. These plates may be rein-

forced, if desired, throughout aportion of their.

arc by means of short backing-platesh h’, or
they may be otherwise stayed or maintained

plates H and H’ thus constitute enlarged
poles:of the magnet, closely enveloping sub-
stantially one-half of the exterior periphery
-of: the eylinder and capable of acting through
its shell upon magnetizable substances with-
in-it.

An inclined chute K runs through the in-
terior of the eylinder beneath the upper limit
-of the magnetic field: ‘A diaphragm K’ ex-

tends across this ehute a shortdistanceabove.

the bottom, as-shown in the sectional view of.
Fig. 2, and runs from the discharge end there-
of to a point somewhat beyond the line of
nearest approach of the poles II H’ toone an-
other, and a similar but shorter diaphragm
K? extends across the chute above said first-
mentioned diaphragm, running from the dis-
charge end of the chute to a point somewhat
short of said line of approach of the poles.
Thus, in fact, three separate chutes are pro-
vided, each of wnich receives material froma

different longitudinal part of the cylinder

and communicates with a separate receiver,
asindicated at k& &’ &? respectively.
A delivery - chute M for the ore O leads

into:the higher end of the ¢ylinder, and a dis-
charge-chute N for the refuse leads from the-

lower.end of the eylinder.
The operation of theapparatus isas follows:
The driving-shaft F being suitably actuated,

the cylinder rotates and the ore or other ma-

terial, which is fed in at a proper rate of
speed,.travels along the inner surface. The
magnet being energized, the enlarged poles
thereof H H’ create a strong magnetic field
throughout the proximate portion of the in-
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terior of the cylinder, and the richer ores or
portions of material susceptible to magnetic
influence are held (the refuse dropping to the
bottom) until in rotating they reach the up-
per limit of the magnetic field, when they fall
into the chute K. -The refuse finally works
‘to the lower end of the cylinder and is dis-
charged into the chute N. The strongest
part of the magnetic field will be a semicir-

-cular band or belt adjacent to the line inter-

mediate between the edges of the two poles
H H’, and by reason of this increase in the
intensity of the field the portions of the ore

"least susceptible to magnetic influence (and

therefore presumably less rich) will be re-
tained there, even though they have previ-

ously passed through the less intense part of .

the field without detention. The-arrange-
ment of the diaphragms 'K’ K*is-such- that
the ore which has been retained in-this cen-
tral part of the cylinder drops upon the dia-
phragm K’ and passes off to a separate trough
I/, the second diaphragm I* receiving that
part of the ore which is detained in.the field
beyond the belt of greatest intensity and dis-
charging it into a third trough %7 the three
troughs leading to distinet receivers.

In the foregoing description we have speci-
fied the use of a single horseshoe-magnet as
the simplest type of our invention; but ob-
viously a plurality of magnets might be: em-
ployed without affecting the general mode of
operation. Hence in using the word “mag-
net” in our claims we are not to be under-
stood as limiting the invention to one-such
device, but in a sense.broad enough to in-

clude any number of magnets and any group- .
105

ing or arrangement of their. poles around the
exterior of the separating-drum. We have
also indicated the entire frame A as-tilted
or-inclined, that being the preferred form;
but obviously this detail of construection ean
be varied without changing the prineciple of
operation, provided proper means be -em-
ployed for causing the gradual travel of the

ore or other material through: the cylinder-as

the latter rotates.

Having thus described our invention, we
claim— :

1. The combination of a rotatable:hollow
drum having a substantially non-interfering
wall, a stationary magnet whose poles closely
envelop a portion of the exterior periphery
of said drum, and a chute arranged within

the drum beneath the upper limit of the mag-.

netic field, substantially as set forth.

2. The combination of a rotatable hollow

drum having a substantially non-interfering
wall, a stationary magnet having enlarged
arc-shaped poles, which closely envelop a por-
tion of the exterior periphery of: said: drum,
and chutesarranged withinsaid drum beneath
the upper limit of the magnetic field and
leading from different points in the length
thereof, whereby the ores detained in differ-
ent parts of said field may be separately de-
livered, substantially as set forth,
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3. The combination of a rotatable hollow
drum having a substantially non-interfering
wall and having annular flanges around its
ends, one of which flanges is provided with
gear-teeth, a driving-pinion engaging with
said -teeth, guide-rollers engaging with said
flanges, a stationary magnet whose poles
" closely envelop & portion of the exterior pe-
riphery of said drum, and a chute arranged

within said drumn beneath the upper limit 10
of the magnetic field, substantially as set
forth.

CHAS. T. THOMPSON.
RICHARD H. SANDERS.

Witnesses:
JAMES H. BELL,
E. REESE.




