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DIAMAGNETIC SEPARATION.

SPECIFICATION forming part of Letters Patent No. 731,040, dated June 16,1903.
Application filed March 19, 1800, Renewed Janunary 13, 1903. Serial No. 138,822, (Wo model.)

To all whom it may concerr:

Be it known that I, ELMER GATES, a citizen
of the United States, residing at Chevy Chase,
in the county of Montgomery, State of Mary-
land, have invented certain new and useful
Improvements in Diamagnetic -Separation;
and I do hereby declare the following to be a

full, clear, and exact description of the inven-

tion, such as will enable others skilled in the
art to which it appertains to make and use the
same.

In an application for Letters Patent of the .
United States filed by me September 26, 1899,

Serial No. 731,762, I have desecribed and

claimed a method of separating diamagnetic

substances from mixtures containing them
or for separating diamagnetic substances of
different diamagnetic susceptibilities from
each other by feeding the mixture into a rel-
atively intense part of a magnetic field and
continuing it in the field until the diamag-

netic particles to be separated have gradu-.

ally moved out into a relatively weak part of

the field, where they are collected separately

as heads.

The purpose of my present invention is to
lengthen the period during which the mixture
is subjected to the action of the magnetic
field. To this end I establish within and

about the magnet-poles a body of liguid,

which may be stationary, but to which T pre-
fer to give a movement in a direction opposed
to that of the material under treatment. In
some cases I may substitute for the moving
body of liquid a moving body of other fluid—
as, for instance, air. .

In the accompanying drawings, Figure 1
represents afront elevation, partly insection,
of an apparatus adapted for the practice of
my invention. Tig. 2 represents a partial
top plan view thereof with the upper hoppers
removed. ’

Similar letters of reference indicate similar

parts in both views.

Referring to the drawings, IT indicates the
yoke, I the cores, and J the energizing-bob-
bins, of an electromagnet, whose pole-pieces
arereduced or pointed, as shown, so asto ob-
tain a highly-concentrated field of force, as
and for the purposes set forth in my applica-
tion referred to.- At the lower end of the in-

! terpolar space I locate a hopper M within a
surrounding hopper L, the two hoppers hav-
ing separate exit-chutes, as shown.
upper end of the interpolar space I provide a
hopper K, from which the material to be sep-
arated is dropped into the interpolar space.

For the purpose of establishing in the inter-
polar space a body of liquid, such as water,
I may conveniently inclose the pole ends of
the cores within a water - tight casing A,

Into this receptacle A, I introduce a body of
water; so that when the material to be sepa-
rated is dropped from the hopper B into the
hopper K it will be detained during its de-
scent through the interpolar space by the
presence of the water therein and will be sub-
jected to a correspondingly-longer period of
influence by the magnetic field of force.
Instead of having a stationary or quiescent
body of liquid within the receptacle A, I pre-
fer to supply the water to the receptacle con-
tinuously through the inlet-pipe D, the over-
flow being taken by the overflow-pipe E. The
upward- current thus established within the
receptacle A opposes still more the descent
of the material to be separated and enables
it to besubjectedifor a correspondingly-longer
period of -time to the influence of the mag-
netic field. In some instances I may with
good effect substitute for the upwardly-mov-

body of some other fiuid—as, for instance,
air under such pressure as to cause a strong
upward flow thereof through the receptacle A.

As explained in my application hereinbe-
fore referved to, as the material falls from the
hopper K through the magnetic field of force
the particles of greater diamagnetic suscep-
tibility, such as gold or the like, move out-
ward laterally from the falling column into

diamagnetic material of less susceptibility—
as, for instance, sand or the like—which falls
without substantial deviation through the in-
terpolar space. The extent of deflection or
deviation of the separated particles of greater
diamagnetic susceptibility is increased cor-
respondingly by the medium through which
they fall. :

which also incloses the hoppers K, L, and M.’

ing column of liguid an upwardly-moving

the less intense field on either side and are’
collected separately from the main body of -

At the -
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I may say, fmthel that in practice I may
maintain an upward ﬂow of water of sufficient
pressure to practically arrest and detain the
material in the magnetic field as against its
tendency to settle into the hoppers until the
fullest opportunity has been afforded for the
gold particles to move outwardly into the
weaker portion of the field, as contemplated.
In such event the material to be treated would
preferably be admitted in successive charges,
each charge suffieing to occupy the interpolar
space and remaining in the field under the de-
taining effect of the upwardly-established wa-
ter-current until its accompanying gold had
separated out, whereupon the flow ean be mo-
mentarily stopped or diminished, thereby per-
mitting the separated sand and 0"01d to settle
into thelr respective hoppers, or in view of
the greater specific gravity of the gold the gold
may be permitted to settle into lts recelvmm
hopper by so graduating the upward flow that

it will sustam the sand, whlle permitting the

gold particles to fall throuo"h with sufficient
slowness to move well outward during their
descent into the range of the hopper 1. In
the latter case after the descent of all the
gold particles the upward current could be
increased tocarry the sand upwardly with the

overflow out of the casing A.

Having thus described my invention, what
I claim is—

1. The method of separating diamagnetic
particles from a mixture containing them,
which consists in feeding the mixture into a
relatively intense part of a magnetic field,
causing said field to be occupied by a body of
retarding liquid and thus detaining the mate-
rial in and subjecting it to the action of the
magnetic field until the diamagnetic particles
to be separated have moved out from the mix-
ture into a relatively weak part of the field,
and then collecting said particles separately
as heads; substantially as described.

2. The method of sepala,tmn“ dlam(mnetlc
par t1cles from a mixture containing them,
which consists in feeding the mixture into a
relatively intense part of a magnetie. field,
causing said field to be traversed by a retard-
ing flow of fluid moving in opposition to the
movement of the material treated, and thus
detaining the material in and subjecting it to

" the action of the magnetic field until the dia-
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magnetic particles te be separated have grad-
ually moved outf from the mixture into a rela-
tively weak part of the field, and then collect-
ing sald particles separately as heads, sub-
stantially as described.

3. The method of separating diamagnetic

- particles from a mixfure containing them,

731,040

which consists in feeding the mixture into 4
relatively intense part of a magnetic field,
causing said field to be traversed by a retard-
ing flow of liquid moving in opposition to the
movement of the material treated, and thus
detaining the material in and subjecting it to
the action of the magnetic field until the dia-
magnetic particles to be separated have grad-
ually moved out from the mixture into a rela-
tively weak part of the field and then collect-
ing said particles separately as heads, sub-
sta,ntlally as described.

The method of separating dlama gnetic
parmcles from a mixture containing them,
which consists in feeding the mixture into a
relatively intense part of a magnetic field in
one direction, and causing a current of fluid
to flow through said field in the opposite di-
rection to the movement of the mixture, where-
by said mixture is detained in the field until
the diamagnetic particles have separated out
from the mixture and moved into a relatively
weak part of said field.

5. The method of separating diamagnetic
particles from a mixture containing them,
which consisis in feeding the mixture into a
relatively intense part of a magnetic field,
causing said field to be traversed by a retard-
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ing flow of liquid moving in opposition to the

movement of the material treated, and thus
detaining the material in and subjecting it to
the action of the magnetic field until the dia-
magnetic particles to be separated have grad-
ually moved out from the mixture into a rela-
tively weak part of the field collecting said
particles as heads, and then increasing the
retarding-current to carry off the spent tail-
ings, substantially as described. :

6. The method of separating -diamagnetie
particles from a mixture containing them,

-which consists in feeding the mixture in sue-

cessive charges into a relatively intense part
of the magnetic field, causing said field to be
traversed by an upward current of liquid mov-
ing in-opposition to the downward feed of the
material and thereby arresting the material

‘in said field until the diamagnetic particles

have moved out from the mixture into a rela-
tively weak part of the field, permitting said
particles to settle as heads, and, after each

separation, increasing the upward current to

carry off the spent tailings; substantially as
described.
In testimony whereof I affix my signature
in presence of two witnesses.
ELMER GATES.
Witnesses:
Joux C. PENNIE,
A. E. GRANT.
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