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To all whom it may cornceriv:

Be it known that I, ELMER GATES, acitizen
of the United States,residing at Chevy Chase,
county of Montgomery, State of Maryland,

s have Invented certain new and useful Im-
provements in Apparatus for Separating Gold
from Magnetic Sands; and I doherebydeclare
the following to be a full, clear, and exact
description - of the invention, such as will en-

10 able others skilled in the art to which it ap-
pertains to make and use the same.

In a companion application of even date
herewith, Serial No. 9,268, I have illustrated
and described an apparatusforthe separation

15 of gold from magnetic sands, said apparatus
involving the characteristic feature of arrest-
ing the magneticsand upon an inclined sereen
of diamagnetic material by means of a mag-
net energized sufficiently to canse said sand

20 to assume a frond-like structure and impart-
1ng a series of rapid but slight vibrations to
the inclined surfaces, said vibrations being
of such a character as to cause a continuous
rearrangement and re-formation of the ar-

25 rested magnetic sand, thereby liberating the

| gold particles entangled with it and permit-
ting them to escape down the incline into a
receiving-hopper. |

T'he present invention relates to a modified

30 form of apparatus for obtaining the same re-
sult. |

Intheaccompanyingdrawings, igure 1 rep-
resents a vertical sectional view, partly in
elevation, of an apparatus embodying my in-

35 vention. Iig. 2 represents a front elevation
thereof. Uigs. 3 and 4 represent side and
frout elevations, respectively, of a modified
torm of magnetic pole-plece, together with its
energizing-coil. FKigs. 5 and 6 represent like

40 views of afurther modification. Figs. 7 and
3 represent a side elevation and a sectional
view, respectively, of a still further modifi-
cation.

Similar letters of reference indicate similar

45 parts in all the views.

Referring to the drawings, A indicates the
standards upon which the general frame-
work of the apparatus 1s mounted. D rep-

resents a horizontal platform or table of said |

so framework. sustaining the triangular sup-
ports C €', upon which are mounted the

| ing-hopper R.

Yorinl No. 9,269, (No model.)

I drums or rollers of an endless apron D, of cot-

ton cloth, oil-cloth, or other suitable fabrie.
One of such rollers, as K, serves as a driving-
roller for the endless apron and is mounted
upon a drive-shaft I, driven by miter-gears
(z from the power-shaft L.

An electromagnet J, suitably energized
from aniyGolivenientsource of electricenergy,
1s provided with a core having a flat pole-
piece K inclined, as shown in Fig. 1, and ex-
tending in c¢lose proximity to the under side
of the endless apron D, but separated there-
from, if preferred, by an intervening plate L
of brass or wrounght-iron. The plate L rests
loosely at its lower edge upon a ledge M and
15 adapted to recelve & rapid series of slight
vibrations through the instrumentality of &
rod N, which is given a vertical reciprocating
movement by the cam ? on the power-shaft H.

() represents a feed-hopper for the mag-
netic sand, and Ik represents a receiving-hop-
per for the gold.

R’ indicates a brush for removing the im-
palpable powder which might otherwise ad-
here to the apron, said brush being driven
from the main shaft by the gears S, as shown.

The operation of the apparatus is as fol-
lows: The power-shaft being set in motion
from any convenient source ol power causes
a slow travel of the endless diamagnetic apron
D and also causes the plate L to slightly rise
and fall, thereby imparting to the surface of
the endless apron above it a series of rapid
but slight vibrations. The magnetic sand
containing the particles of gold to be sepa-
rated is fed continuously from the hopper Q
upon the endless apron and is immediately
arrested in its descent by the attractive in-
fluence of the magnet-pole exercised through
the plate L. and endless apron. The rapid
jigging motion imparted to the plate L, and
consequently to the apron D, 1 find occasions
a continuous rearrangement and re-formna-
tion of the frond-like aggregations in which
the magnetic sands originally arrange them-
selves upon the endless apron and that this
rearrangement and re-formation is sufficient
to permit the particles of gold to escape froin
their entanglement with the magnetic sand
and to fall down the incline into the receiv-
The magnetice sand, deprived
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of its particles of gold, moves Iaterally out of
the magnstic field, which grows weaker and
weaker toward the end of the plate L. As

soon as it is fully out of the attractive influ- |

ence of the magnetic field 1t falls {from the
incline and may be gathered 1n any suitable
receptacle or place of eollection.

In practicing the invention care mush |
taken to so graduate the attractive power ot
the magnet that it will not be so excessive as
to cause the magnetiec sand to bulld ap in
amorphous masses nor to prevent the endless
apron D from carrying it ont of the magnetic
field, and the vibrations imparted to the end-
less apron must not be so abrupt or severe
as to detach the magnetic pavticles from the
apronasagainsttheattractiveinfluence of the
magnet. 1t is of course evident that should
any magnetic particles be entrained with the
oold in its descent into the hopper R the gold
may be thereafter disembarrassed of such
magnetic particles by passing the contents of
the hopper & over another apparatus of the
same kind.

It 1s evident that the plate L may, if de-
sired, be made integral with the magnet-core,
n Wthh event the entire core Would De ]0.-;-
tled or Jigged by the action of the eam, the
core having a suffictently loose fit within the
bobbin t0 pel mit the slight movement uveces-
STV,

On Sheet 2 of thedrawings Thaveillustrated
preferred forms of the Uole -piece, having as
their distingoishing characteristic the fact
that they e&imtbh%h wavy or zigzag fields of
force across the polar face, with the 1651111;-
ect that the material during its
on the belt is caused to move up and down
11 a series of wavy osclilations, Lhembv Con-
stantly altering their formation and further
digsengaging and disentangling the gold pm-
ticles. In the form shown in Figs. 5 and 4
the pole-piece I is provided with a series of
zigzag grooves, diminishing the intensity of
‘[he_lmes ot iome opposite sald grooves to @
degree insufficient to arrest the magnetic
sand, but permititing it to be arrested and
formed in the frond-like structures desired
along the corresponding wavy or z1gzag 1n-
termediate or proximate portions of the polar
face. The grooves referred to may be filled
in with brass or other diamagnetic material,
if it is desired to give the polm face a smooth
surface. In hhe figures referred to the
orooves, with their fillings, arve indicated by
the letter «. 5

in the form shown in HKigs. 5
and 6 the same result is obtained by coring

cut the pole-piece H* and filling in the gap

with alternate zigzag plates O and ¢, one of
Whl(;ll is of magnetic and the other ol which
isof diamagnetic material. Tntheformshown
in Ifigs. 7 and 8 the same result is obtained
by providing the pole-pilece IK° with a numn-
ber of wavy or zigzag grooves d on its rear
face. It will of course be understood the
several forms of pole -pleces shown on dSheet

2 may be employed in the general structure

- a separ | |
Having thus desceribed my invention, what,
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-eitherwithorwithout the plate L and whether

said plate isintegral with them or constitutes
ate element.

I elaim 18—

1. Apparatusforseparating geld Fros mag-
netic sand, comprising a magnet having. a
pole-picce whose field of foree 1s of awavy or
zigzay contour, means {or energizing said
magnet just sufliciently 1o cause the sand to
lose 1ts otherwise amorphous arrangement
and to assume the arrangement of frond-like
stroctures, an apron extending across the
magnetic field and over which the material
15 fe{l, and means for causing sald apron to
travel 1n a direction Ll:l-ilb\bl.‘:e to the feed
of the materiul thereon; substantially as set
forth. .

2. Apparatusiorseparating gold from mag-
netic sand, comprising a magnet having a
pole - piece provided with wavy or zigzag
orooves, means for energizing sald maguet
just %ufﬁ(ien‘ul} to cause the sand to lose 1ts
othierwise amorphous arrangement and to as-
sume thearrangement of frond- likestructure,
anapron exteudmg across tne magnetic field,
and means for causing sald apron to mftvel
across the field in a div ection transverse to ‘Lhe
faed of the material thereon; substantially a

set forth.

5. Apparatus forseparating gold from mag-
netic sand, comprising a magnet having a
pole - plece provided with wavy or zigzag
orooves containing a filling of di?blllﬂg‘llﬁbie
material, means for energizing said magnes
JUsy suﬂiclemly to cause the mud bo 1ose 1ts
otherwise amorphous arrangement and to as-
sumethearrangementof frond-likestructure,
an apron extending acroess the magnetic ih_,ld
and over which tlh., material is Lul, and means
for causing said apron to travel in adirection
transverse to the feed of the material thereon;
substantially as set forth.

4, Apparatus for%epamtin ¢ oold from mag-
netic sand, comprising a magnet having a
pole - pleee provided with wavy or zigzag
orooves containing a filling of diamagnetic
material, means for energizing said magnet
Just sufficiently to cause the sand to lose its
otherwise amorphous arrangement and to as-
sume the arrangement of 11011(1 like struc-
tures, an apron e\tenduw across the mag-
netic field and over which the material is lul
and meaus for causing said apron to travel in
a direction transverse to the feed of the ma-
terial thereon, and means for Imparting a
succession of slight vibraticns to sald apron,
substantially as set forth.

5. Apparatus forseparating gold from mag-
netic sand, comprising a maguet having a
pole - piece provided with wavy or zigzag
orooves containing a filling of diamagnetic
nmt srial, means for energizing satd magnet
just su |'01em1}, to cause Lhc Smlld to lose its
otherwise amorphous arrangement and to as-
sume the arrangement of frond-like struc-

| tures, an apron extending across the mag-
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netic field and over which the material is fed,
and means for causing said apron to travel in
a direction transverse to the feed of the ma-
terial, and means for imparting a succession
of slight vibrations to said apron, said means

consisting of a plate underlying the apron |

and a rod and cam for jigging the plate, sub-
stantially as set forth.

6. Apparatus forseparating gold from mag-
netic sand, comprising a magnet having a
pole - piece provided with wavy or zigzag
grooves containing a filling of diamagnetic
material, means Tor energizing said magnet
just sufficiently to cause the sand to lose its
otherwise amorphous arrangement and to as-

sume the arrangement of {rond-like struc- |

&3

fures, an apron extending across the mag-
netic field and over which the material 1s fed,
and means for causing said apron to travel in
a direction transverse to the feed of the ma-
terial thereon, and means for imparting a
succession of slight vibrations to said apron,
sald means consisting of a plate of magnetic
material interposed between the pole of the
magnet and the apron, and a jJigging device
for said plate, substantially as set forth.

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

Witnesses: |
JOHN C. PENNIE,
A. K. GRANT.
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