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“To all whom it may concern:

Be it known that I, ELMER GATES, a citizen
of the United States, residing at Chevy Chase,
Montgomery county, State of Maryland, have
invented certain new-and useful Improve-
ments in Separating Diamagnetic Metal from
Sands and the Like; and I do hereby declare
the following to be a full, clear, and exact
description of the invention, such as will en-
able others skilled in the art to which it ap-
perfains to make and use the same.

My invention relates to certain newand use-
ful improvements in the separation of free
particles of diamagnetic metal—such as gold,
copper, or the like—from other diamagnetic
material with which it is associated—as, for
instance, in sea-sands, placer-sands, and allu-
vial deposits generally. e '

A characteristic feature of my-invention
consists in effecting an initial separation and
concentration of the diamagnetic metallic par-
ticles by admixing with the sand or like ma-
terial containing them a quantity—say from
five to ten per cent.—of magnetic sand (mag-
netic oxid of iron) or a quantity of finely-di-
vided iron, nickel, or similar magnetic mate-
rial of relatively high specific gravity, stirring
the mixturein the presence of water, and per-
mitting it finally to settle. Ihave ascertained
that by this expedient the particles of gold or
other diamagnetic metal, together with the
particles of magnetic material,sink to the bot-
tom of the containing vessel and form a lower
layer or layers wherein the diamagnetic me-
tallic particles are so entangled with the mag-
netic particlesas to bereadily separated there-
with from the main residue of diamagnetic
sand by means of ordinary magnétic separa-
tors, thereby giving as the result of this ini-
tial operation a mixture of magnetic material
and diamagnetic metallic particles which may
be at once-separated by being subjected to
the action of another separator particularly
adapted for that purpose. During this con-
centrating operation or subsequent thereto I
may conveniently remove the greater porfion
of the upper layers of diamagnetic sand,
thereby disembarrassing the operation from
the further presence of the superfluous sand,
which will be found to contain but little or
none of the metallic particles to be recovered.

The remainder of the mass, containing what
is left of the diamagmnetic sand and also con-
taining the magnetic particles and the parti-
cles of diamagnetic metal enmeshed there-
with, is thereupon dried and subjected to the
action of apparatus of a type illustratedin the
accompanying drawings for the purpose, first,
of ‘separating the diamagnetic sand, and, sec-
ondly,of disentangling and separating the dia-
magnetic metal from the magnetic particles.
- In the drawings, Figure 1 represents a side
elevation, partly in section, of apparatus
adapted for the practice of my invention.
Fig. 2 represents a plan view of a part of said
apparatus with a portion of the feed-apron
shown as broken away; and Fig. 3 represents
an end elevation of the apparatus, partly in
section.
" Similar letters of reference indicate similar
parts throughout the several views.

Referring to the drawings, A indicates a
suitable feed-hopper for the reception of the
dried-concentrates hereinbefore referred to,
and B afeed-apron whose upper strand passes
over a brass platform or table C, having suit-
able openings ¢, below which are located the
fluted magunet-cores b, the relation of themag-
nets tothe apron being such that as the mag-
netsrevolve they will slightly jostle the upper
strand of the apron, and consequently the ma-
terial thereon. To this end the magnet-cores
b are mounted upon revoluble shafts ¢, carry-
ing the energizing-coils d, within which the
shafts ¢ turn freely and at a rate which may
be graduated to be either of the same speed
as that of the feed-apron or preferably at
either a greater or less speed than said feed-
apron. 'The feed-apron passes over the roller
D and over the magnetic roller E, which may
conveniently consist of a hollow iron cylinder
mounted upon a shaft e, which shaft carries
the energizing-coils /1 Below the cylinder K
are located the hoppers F G.

The dried material to be separated, result-
ing from the preliminary conceniration herec

inbefore referred to and containing™the dia-"-

magnetic material and the entangled gold,

copper, or the like, is fed from the hopper A”
upon the feed-apron B and travels upon said

feed-apron in the direction indicated by the
arrow. In its passage over the feed-apron
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the jostling exerted by the fluted magnets b
upon the feed-apron causes the par mcles of
greater specific gravity to settle toward the
surfdce of the apron. The action of the mag-
nets b, moreover, causes the apron to be pulled
downward slightly into the successive spaces
existing between the corrugations of said
magnets. Thisdownward pull upon the belt
is due to the attraction exercised by the mag-
nets b upon the magnetic material on the up-
per surface of the belt and results in further
entangling the gold or other diamagnetic
metal with the magnetic particles and causes
the entangled material to arrange itself in a
series of ridges transverse to the longitudinal
movement of the feed- -apron.:

The magnetic material, with the entanﬂed
gold or other diamagnetic meta,l isthus ﬁnally
brought, to the bottom of the traveling body
of material, the upper layer consisting, in the
main, of diamagnetic sand. The material
finally passes over the magnetic ¢ylinder E.
The diamagnetic sand thereupon drops into
the hopper ¥, from which it is conveyed to
any suitable place of deposit. The magnetic
material, on the contrary, together with its
entangled particles of gold or other diamag-
netic metal, is carried around by the feed-
apron and drops into the hopper G. TFrom
the hopper G it passes to the'second separa-
tor, which latter separator is of a type having
the general characteristics set forth in my
pending application for Letters Patent, Serial
No. 9,269, filed March 19, 1900, and which I
will now briefly describe.

The second separator consists of a feed-
apron H, passing over suitable rollers, as
shown, and having immediately in the rear
of its forward strand a magnet-pole I, whose
core J is energized by the magnet coil .. The
pole-face K of the magnet is provided with a
series of zigzag grooves, which may conven-
iently be filled with lead, as indicated at m in
Fig. 3, so as to establish across the face of the
magnet-pole a series of zigzag or wavy fields
of force along whieh the magnetic material
must pass as it is carried along by the feed-

" apron II.
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The magnetic material containing the en-
tangled oold or the like is dropped from the
hopper G as indicated, and immediately col-
lects upon the face of the feed-apron H and
establishes itself thereon in wavy lines cor-
responding to the wavy or zigzag fields of
force of the magnet - pole K. As fully set
forth in my application referred to, the mag-
net-coil L must be energized to just such a
degree as to form frond- hke struectures which
uontmually change their distribution and ar-
rangement in then endeavor to follow the
wavy or zigzag lines of force as the feed-
apron H carries the structures over the face
of the magnet-pole. The particles of gold or
other diamagnetic metal become disentan-
gled and sifted out from the diamagnetic ma-
terial during this operation and fall into a
receiving-hopper M. The magnetic material,

being held to the feed-apron by the attraction
of the pole, is carried on in the direction in-
dicated by the arrow and may be either swept
from the apron or may accumulate at the ex-
treme end of the magnet-pole and drop off by
gradual aceretion, or the attraction at or near
the end of the magnet-pole may be neutral-
ized by locating in the rear of the extreme
end of the magnet-pole a large body of soft
iron, as indieated in dotted lines, for the pur-
pose of diverting the magnetic lines of force
into the said body of soft 1ron, as will be
readily understood.

When in the preliminary construction re-
ferred to I employ particles of metallic iron,
I make them of approximately uniform size

and preferably load them—i. e., inerease their -

specifie gravity—by coating the individual
particles with lead or the like or otherwise
mechanically associating them 1nc11v1dua,lly
therewith.

It will of course be understood that the
magnets b may be energized in other ways
than by the coils d. Moreover, the magnet E
may be stationary instead of revoluble and
may be energized in any other suitable man-
ner than that shown. So, also, the separator
fordisentangling and separating the diamag-
netic metal from the magnetic material may
be varied in its detailed structure, provided it
retains the basal principles of operation upon
which its action depends. In fact, while Ire-
gard the illustrated structure as peculiarly
adapted to the practice of my invention, my
invention, broadly considered, is not limited
to its specific details. For instanee,so far as
I am aware, it is broadly new to concentrate
particles of diamagnetic metal from a mixture
of diamagnetic mamema,l containing them by
causing said particles 1o be entdnaled or en-
meshed with magnetic material added to the
massand to subsequently disentangle the gold
from the concentrate. Idesire,therefore,that
my claims hereunto annexed be given an in-
terpretation commensurate with their fair im-

ort.
P Having thus described my invention, what
I claim is—

1. In the art of separating free particles of
diamagnetic metal (such as gold, copper, and
the like), from other diamagnetic material
(such as sand) with which they are associated,
the preliminary method.of first ronghly segre-
gating the diamagnetic metal from the mass,
and then separating the remaining sand from
the segregated material, which consists in ad-
mixing particles of magnetic material with
the miass, enmeshing or entangling the dia-
magnetic metallic particles thereby, concen-
trating the combined metallic particles and
diamagnetic metallic particles, and removing
the remaining sand therefrom, by passing the
concentrate through a magnetie field, and di-
verting the mixture of magnetic particles and
diamagnetic metallic particles into a different
path of collection from that of the particles
of sand; substantially as described.
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2. The art of separating free particles of
diamagnetic metal (such as gold, copper, and
the like) from other diamagnetic material
with which they are associated, which consists
in first, roughly segregating the diamagnetic
metallic particles from the mass, by admixing
particles of magnetic material with the mass,
enmeshing or entangling the particles of dia-
magnetic metal thereby, and concentrating
the mixture of magnetic particles and dia-
magnetic metal; secondly, diverting the re-
sidual sand contained in said concentrate
from the mixture of entangled magnetic ma-

terial and diamagnetic metal, by passing the |

concentrate through a directing magnetic
field of force; and then passing the said mix-

1)

SR

ture through a magnetic field of such gradu-
ated force as to cause the particles to arrange
themselves in frond-like structure, causing a
succession of rearrangements of said struc-
tures, thereby disentangling the diamagnetie
metallic -particles therefrom, and collecting
said diamagnetic metallic particles as they
become disentangled; substantially as de-
scribed.

In testimony whereof I affix my signature
in presence of two witnesses.

ELMER GATES.

Witnesses:
JOoHN C. PENNIE,
J. E. HUTCHINSON, Jr.
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