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~of the United States, 1631(:11110* at bhevy Chase,.
county of Montﬂ'omery, Stdte of Maryland,

~elear, and exact descxmmon of Lhe invention;:
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- the magnetic particles, the latter being finally
led off to a separate point or points of collec-
The presentinvention relates to a par-
ticular form of apparatus embodying this
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To all ivhom it muay concern:

Be it known that [, ELMER (xATES, a citizen

have invented. certain new and useful. Im-
provements in Magnetic Separators; and I
do hereby declare the following to be a full,

such as will enable others skilled in the art to
whwh it appertalns to make and use the same.

My inventiion relates to certain new and
~ useful improvements in magnetic separators

of that type wherein the ma,gnetle particles
to be separated, such as magnetic iron ore

; or the like, are caused to follow Wavy or zig-

Zag mwmetm lines of force and to eonsta,nbly
ehanﬂe Illelt‘ structural arrangement during
the mavel of the material thronu'h the sepa-

rator, whereby the non- ma,wnetu, material is

thmoufrhly sifted out and dlS&SSOGI&Eed from

tion.

generic principle of operation. |
In the accompanying drawings, Figure 1

~ represents a front elevation of a maghnetic
- separator embodying my present invention,
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~ theconv eyer-belt bemﬂ‘ omitted. Kig.

21@9-

resents a like view of a modification Lhereof._
Fig. 3 represents a central cross-section of

the apparatus shown in Fig. 1, but with the

feeding and receiving hoppers shown in ele-

vatlion.
Similar letters of reference mdwate simi-

~lar parts throughout the several views.
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- Referring to the drawings, A indicates a

‘magnet-core supporting at its outer ends the
~energizing-coils B and suitably mounted in

standards, (indicated at C.) The magnet-

- ¢ore 1n. the form of the invention shown in

Fig. 1 1s provided with a series of zigzag or
wavy grooves a, as indicated, which grooves

- may convemently be filled - wn‘,h non-mag-

netic material—as, forinstance, lead. These

grooves at their uppm portions are located

-. im mediately below the feed-hopper D, but at
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their lower portions branch off into lateral
paths which terminate immediately above the
recelving - hoppers E, which latter are not
only out of range latelally of the path of de-

-provided with a

scént of the non-magnetic particles, but are

‘also located well beneath the cylinder A and

in the rear of the rveceiving ‘hopper F for %@16{

'--110n magnetic material.

~in lieu of the wavy gmoves Shown in Flf?"
1 Imay employ a corresponding drmnﬂ*ement

of recesses b, as shown in Fig. 2, in which

case, however I provide the ey]mdel with
the groove ¢ of inverted-V shape.: The re-
cesses b and the groove ¢ may likewise be

1lling of lead or other non-
magnetic material.

About the stationary cylinder A, I pass an

endless band or apron G, and between the
cylinder and said band I interpose a rotatory
shell H (see Fig. 3) of sheet-brass or other
non - magnetie mdteual The belt G. may

conveniently be made of canvas or nf sheet-

brass and passes around an actuating-drum
I, as shown. -

In the operation of the apnamtm 1 ener-
oize the magnetic cylinder A to such a degree
that when l;he material to be separated is fed

over the periphery thereof the magnetic par-

ticles will arrange themselves in “trond- like
or moss-like structures following the wavy or
zigzag conforination of the grooves a or the
Suml&r z1gzag spaces left bebween the recesses
b. The material to be separated being fed
fromn the hopper D upon the traveling apron
(> is conveyed by the latter over the cylmdu
A, the intervening shell H rotating freely,
and bhelebvlehevmﬂ‘ the apron from excess-
ive friction. Dur-mfr the operation of the
apron the magnetic particles arranging themn-
selves in the frond-like structures referred to
follow the wavy or zigzag paths indicated and
finally discharge into the receiving-hoppers
E, which are a,lmucred well nunderneath the
solenoid. The non- magnetic particles, on the
other hand, as they are sifted and shaken
out of the mdo*netw particles by the constant

rearrangement and re-formation of the frond-
like structures fall directly into the hopper

I and are led to a separate place of dlsohfhrﬂ'e
or collection.

Having thus described my 1nvenmon what
I claim is— - -

1. Amagneticseparator, comprising a mag-
netic cylinder having grooves or recesses in

its periphery, said grooves or recesses hav-
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Gz, the said cylinder being

2

ing a zigzag or wavy arrangement, so as to'
provide corresponding wavy or zigzag mag-
netic fields of force, and a traveling apron
passing over said cylinder; substantially as
described.

2. A magnetic sepamtor compm%mﬂ'amaﬂ- |
netic cvllnder having grooves or recesses in

its periphery, said grooves or recesses hav-
ing a zigzag or wavy arrangement, so as to
provide corresponding wavy or zigzag mag-
netic fields of forece, a traveling apron pass-

1ing over said cylinder, and interposed rota-

tory shell between the cylinder and apron;
substantmlly as described. |

- 3. A magneticseparator, comprising a mag-
netic cylinder, having inits peripherygrooves

or recesses arranged to provide zigzag mag-
netic fields-of force, said zigzag fields divid-
“ing'and extending laterally beyond the range

of fall of the non-magnetic:portion of the m:i-

terial fed to the separator, and a -traveling
apron passing around the cylinder; substan-
tially as desecribed.

4. A magneti¢ separator, comprising the

magnetie ¢ylinder A, the ienergizing-coils B,
the feed-hopper D, and the traveling apron
provided with

(>, the said cylmder being

862,414

| grooves or 6 cedses arra, nﬂ'ed in the ﬂ'eneral

conﬁﬂ*umtmn of aninver ted V; 5ubstantmllv
as desu’-lbed

5. A magnetic separa,tor comprising the
‘magnetic cylmder A, the energizing-coils B,

the feed-hopper D, and the travelmw apron
prov1ded ‘with

grooves ‘or recesses arranwed in the general
configuration of an inverted V, the ends of
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said V extending laterally beyond the outer

ends of the hopper and heneath the cylinder;
substantially as described.
6. A magnetic separator, comprising the
magnetic eylinder A, the energizing-coils B,

the traveling -apron G, the feed lmpper D

10

and the reeelvmﬂ'—h()ppers F and L, the S&ld_ |

cylinder being provided with ‘grooves .or re-

¢esses arranged 1n aecord&me with the gen-
weral. Iconhgurahon of an inverted ¥ ; substan-
t1ally -as :deseribed.

In testimony whereof 1.affix my-signature

in presence:of two witnesses.

. ELMER GATES.

Witnesses:
JounN (C. )ANIEL

A. E. GRANT.
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