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UNITED STATES PATENT OI‘FICE

ELMER GATES, OF CHEVY CHASE, MARYLAND, ASSIGNOR, BY MESNE Asf ?_

SIGNMENTS, T0 WASHINGTON LOAN &, TRUST COM_PAT\TY A CORPO-

RATION

APPARATUS FOR SEPARATING GOLD FHOM MAGNETlC SANDS

el —.

No. 854 997. |

| ﬁpeclﬁca.tmn' of Letters Pa.tent |
Apphca.tmn ﬁIad Harch 19, 1900. Senﬂ.l No, 9 263. _-

P@tented Ma.y 28, 190%.

Jo rr?/ whmn ?f mﬂ..r/ mncern.

-en of the United bta,tes, residing at Chew
Chase, in*the county of 1 Montgomery, State
of \Iarvla,nd have mvented certain new and

useful Im rovements in Apparatus for Sepa-

rating Gold from-Magnetic Sands; and I'do
hereby declare the followmg to be a - Tull,

clear, and exact description ‘of the invention _‘_'
such as will enable others skilled in -the. art |
to. 'Wthh 1t a,ppertams to make and use the,

< otherwise amo

- same. .

15

My invention rel&tes to the sepa,ratmn of
gold particles from mixturés in:which they-
'appear in-association’ with: magnetic-sand,
as, for. mstance, in.certain river and sea shore-?’

Pnor to: my sinvention; so-far as’|:
1o fa,ll ‘out.”

deposws

I am aware, any: attempts: to recover ‘the®

- 1s so fed to t

 gold from such mixtures b
20 g’

i the
- netic sand is held ‘against the magnet; or the
- apron, 88 & solid amorphous. maqs with the

© miass, and, if the magnetic _
50 the iron doesinot. suﬁiclently a,dhere to be“

ra,tors have - been: a.ttende

culty that, although the: mavnetlc sand Te-
'~ sponds readﬂ to the separator mdgnets; it
nets: and :the magnets’
- are so energized that the sand is held an'a.mst'?: i
‘the *namet or:aeainst the intervening apron; -
" in such a. way -as .to: enniesh the gold among |
~ the magnetic: partlcles w,nd ‘being" thus én=-
trapped and entangled:’
~ - netic sand, 1t18,1n- area.t measure, carried off
30 with the sa,nd m= fact ‘the 1mture of: mag-_}
- netic sand and gold has ‘generally been fed to™
the magnet in such a way that the gold is’
held between: the magnet, :md a layer: of said
~ magnetic sand; as well as enmeshed with the"

(i - Thus,. when the
. the mixture is. fed-to a belt: W}ubh carries the |
- gold to the magnets, the gold, owing to its:
. frreater SpE‘OlﬁO O'rav:lty, settles down upon |,
‘the belt and beneath the magnet sand, so
“that, when' it passes over ‘the’ magrmet, the |

1esé Il |

magnetic. san particles.

nrold is beld between the ma.vnetlc sand and

B the magnet.  Furthermore; 1 attribute the’
- failure of many former. devices; in part, to
-improper - energizing - of : ‘the magnet .thus;

ines of: forcebbe too intense the mag-

gold 1irremovably .. entrapged 'Lﬂethm thit
orce be {00 wea

pro erly carriad awsay. -
e ap %)a;ra.i;us by whlch I obwate the d]f-
ﬁcul ties ovq mstanced operates to ener—

man'netlc sepa,-‘;
with the: diffi-

the -mass -of mag- |
1.sents ajront elevatlon.of the a,
2% represents the roughening of the pole plece <

‘Fig. 3 represents a rear. ﬂlevatlon of the pre-+

il

]

;structures S E
.4 the. accompa,nvma dmwmg : Flcrure 1;_ o
L.represents a side elevation of a form of ap a—-.-éi'.': .
‘tures of my invention; Fig. 1% represents the 80'

given qu a,hty of magnetic sand, will not suf-

fice to cause the 311&0'1131:10 sand to form an
amorphous_mass, but which will be just suf-
ficient to cause 1t to be arrested by
| net, 'and, under the influence of the lines of
| force to arrange itself in built-up moss-like

L

'strllctures having _the :semblance. -of fronds B
of varying helﬂ‘?xts projecting outwardly‘

from the ma,ﬂ'net Thls arrann'ement of the

particles causes the disintegration of the

hous mass mto a series of

separate vertical structures, which, under the
influeénce of the moving ma,{met as it drags
.these structures after 1t over the apron, are .
ftconstantlv shifting, -separating and re-form-
Lo assist- this-action a m:muteff o
-'-”]osthnﬂ' or mbratorv motion may be given to .
-the -apron”or magnet, or both combmed, so...
“|as to'shake the. shf;htly' adherent. pa,rtmles of .
e

ing,: therebv permitting the-enmeshed ‘gold

gold .out: of the rond—hke 111&'3116131{3 s&nd-

ratus embodying the main underlying fe

the mag-

| ] glze the mafmet to 2 degree whlch for a
Be it known, that I, ExMEr GATES; a citi-

5_i'

60

roughening of the feed apron; Ifig. 2 rej re~’

aratus .

ig.

ferred form of the invention; Fig. 4Tepresents

‘an end elevation’ thereof; I‘]ﬁ' 5 represents’
-approximately the formation assumed by the |
magnetic sand in the practice of the inven-

tion and the. manner: m whlch the crold 18
hber&ted g
Similar letters of referende mdlc&te sunﬂa:r
parts throughout the several views. -
Referrmﬂ' particularly to Figs. 1 a.nd 2 of
the dra.mng A indicates suitable legs or"

85

'..rgo.. I

| standards upon which are mounted the ¢ oper- g 5 .
ative parts of the apparatus, ss, for instance, "
-the box B, containing the secontia,m batterys |
{eells @, the electm—mawnet C;iand itsvadss

]uncts and the feed hopper D. supporte&‘;hx., i

‘the arm or han

‘may, of course, he: energmed from ‘any sui

er K. - The elegtm—magne tii00

s i -‘\#‘*

able source of electrlc energy; but, for use, byn,.

individual miners or dprospectors at’ remote
places, it will be found convenient to employ
the secondary batteries for that purpose; as

lar:

Wﬂl be readlly understood By means of a "

LT



- rheostat, operated by the right foot, or per-
manently adjustable by the usual means, the
~ strength of the eurrent:may be varied to suit
- the case, or the coil C, Fig.'1, may be moved
5 awla.y from the pole piece F so as to energize
1t less. N
The Qlectro-iﬁafnetig provided with a core
having a rounded pole: piece ¥, (which may
 be roughened or corrugated, see Fig. 2*) ar-
1o ranged st a double incline, and, in front of
~ the pole siece and in close proximity thereto,
is located the shelf G having a like double in-
.cline, and which may be likewise roughened,
866 . 1§ 18, The purpose of roughening the
15 face of the pole piece and the shelf 1s to se-
- cure an uneven distributionof the magnetic
lines of forée over the corresgzonding surfaces,
thereby facilitating the shifting and shaking
~ of the moss like or frond like structures. In
20 the magnet face the lines of force will tend to
~ concentrate along the high points and in the
diamagnetic apron the lineg of force will tend
to crowd through the relatively thin places
-between . the corrugations, and as these
points are constantly shifting their positions
‘relative to each other, the lines of force will
correspondingly shift and 'move the mag-
netic material with them. - The shelf 15 of
' -non-magnetic material and is hinged at b, by
3o a leather strap or.otherwise attached to the
" long flexible arm s. At its lower end 1t 1s
provided with the guard board ¢, thereby
- ~Torming & lateral chute which discharges mnto
- the ‘collecting hopper H, or the like, 1t 1s
35 furthermore connected at its lower end, by
- :the link'd, to a foot treadle:K, having a
spring ¢,-and pivoted to one end of the stand-
ards ‘A, at the frent of -the macghine, where
- the operator is stationed, It isgvident that,
40 by means of the treadle, the shelf G may be
etther slightly jostled, by a series of small
- shakesormay be caused tomove downwardly,
" at a single stroke, through & considerable dis-
tance, .so that the lower edge of the pole
45" -
| ﬁpward to the top of the shelf, where it mey
be removed by a brush or otherwise. The
magneti¢ sand ‘may,: in' fact, before being
brushed off, be caused to.repeatedly thus
so move up to the top of the shelf or apron and
- then move down again, to near the bottom,
and so on, as long a$§ desired, thus prolonging
the action and thorou hl{} sifting out the
| gold. - Thelinkdis refgém ] 1
55 a serrated edge, as shown, co-operating with
~aprojecting plate r affixed to the main frameé,
80 as to 'five‘ an outward and inward vibra-
tory jostling motion to the.shelf while 1t is
~ being moved up and down by the slow move-
60 ment of the foot. - =~ 7 ]
- In practice, the maf;netic sand, containing
the gold particles, is fed through the hopper
D in regulated quantity upon the sheﬁ or

iece F shall move its load.of magnetic sand.

v.provided with-

. 854,997

!

-

-
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-

l

apron (%, the electro-magnet, of course, being’

65 first energized. The magnetic sand immed:-

1
l

frw -

ately arranges itself in the characteristic ‘en-.

lacement hereinbefore specified, and which

is approximately indicated in Kig. 5. - The -

operator thereupon works the treadle K,
thus imparting ‘both a vertical and trans-

yerse jigging motion to the shelf or apron G.

l

This motion, which when rapid is intention-
ally slight, so that the magnetic sand may
not, be jarred off the apron, I find is accom-
anied with a continual re-arrangement of
the particles of the arrested magnetic sand,

tion proceeds, the gold particles become. dis-
entangled from the mass and gradually work
their way downward through 1t. = The opera-
tor, by continuing the treadle movement can
ultimately thoroughly sift out the gold from
the magnetic sand, finally receiving the gold
i the %opperH. The magnetic sand, de-
rial upon the.shelf G, until,it is brushed off
laterally, preparatory to the treatment of s,
fresh-charge; but before brushing it off, the

carried the sand to the top of the apron, dur-
ing which time.additional gold particles are
free to escape, by reason of the continuous
shifting and re-arrangement of the frond-like
structures, due to the constant change in the

L

application of the lines of force.

Figs. 3 and 4, the main elements of the prior

The hInk

corresponding- reference letters.
d, for jigging the apron G, is connected to a

haft I... Upon the same shaft are:mounted

pole pieces N, and energized successively, as
theypassone after another beneath the apron,
as 1ndicated by the contact brushes {. The

have entrained with it on its escape from
the arrested mass opposite the pole piece ¥.

er portion of the incline, may be brushed off

In order to provide for con-rexiently locating
these cleaning magnets;
extend the apron chute G in the form of a
supplementary chute, G'. o
aving thus deseribed my invention; what
Iclaimis: - .~ . .- .

1. Apparatus for separating geld - from
magnetic sand, comprsing a magnet pro-

or apron extending within the magnetic field

and' upon which the material 1s fed, and

means for imparting a succession of rapid but
slight .vibrations to the .screen or apron,
whereby the magnetic sand is arrested upon
the screen and is caused to undergo a series

‘of re-arrangements thereby liberating the gold

and, as this re-arrangement and re-forma-

prived of its.gold, remains’ as a waste mate-

a series of electro-magnets M, having rounded:

ducing a non-uniform field, an inclined screen

70

75

86

apron is'pulled dowa until the magnet has"

gce

N o5
. In the form of the invention shown in -

structure are employed, as indicated by the -

10C .

pivoted lever m, rocked by a cam f, upon a

function of these pole pieces, which move -
slowly, is to clean the gold from any small .
particles of magnefic sand, which it may

110 -

The magnetic sand, when it reaches the up-

aterally, either by hand or automatically. -

115

I m'ﬂ;‘?, a9 ShOW‘ 11',', .;
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125
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particles and permitting them to fall down
the incline, to be separately collected; sub-

stantislly as deseribed.

‘2. Apparatus for separating gold from
magnetic sand, comprising a magnet, 2
screen or apron extending within the mag-

‘netic field, and having a double incline, the
lower end of said screen forming a lateral

~ chute, and means for imparting a succession

i

of rapid but slight vibrations to the screen
or apron; substantially as described. '
3. Apparatus for separating- gold. {rom

- magnetic sand, comprising an electro-magnet

having a core terminating in an inclined pole
piece, 8 screen or apron located in front of
said pole piece and having & double incline,

the lower end of said screen forming a lateral |
chute, and means for imparting a succession |

~of rapid but slight vibrations to the screen
20

or apron; substantially as described.
4. Apparatus for separating gold irom

-magnetic sand, coniprising a magnet, a
screen or apron extending within the mag-|

netic field and upon which the material is
fed, said screen having a double incline-and

having a lateral chute at its lower end, and

a supplemental magnetic element located at
a lower level and mounted to move below the

-~ sereen thereat so as to attract and remove

© 30

trom the recovered gold any remaining par-

- ticles of magnetic sand; substantially as de-

- seribed.

5. Apparatus for Sega&ratiﬁg'- gold from

“magnetic sand, comprising: a imagnet, &

35

40

-~ ment consisting of a plurality of electro-mag- ; - |
- Witnesses:

screen or apron extending within the mag-
netic field and upon which the material 1s

fed, said screen having a double incline and.

having a lateral chute at its lower end, and a
supplemental magnetic element located at

8 lower level and mounted to move below the

screen thereat so as to, attract and remove

from the recovered gold any remaining par- |

ticles of magnetic sand, salid magnetic ele-

nets upon a rotary shaft, and having widened

‘pole pieces; substantially as described.

8. Apparatus for separating gold from

'

3

magnetic sand, comprising a feed apron :ﬁl_d
a ' magnet pole piece relatively movable with

| respect to each other, both of them having

roughened surfaces;
scribed. | o
7. A}'gpa,mtus for gep&mting oold 1rom

magnetic sand, comprising a feed apron and

substantially as de-

a magnet having roughened surfaces, and

means for 1mparting to the apron a rapid

series of short up and down movements; sub--

stantially as described. .

8. Apparatus for separating gold from
magnetic sand, comprising a feed apron and
a magnet, means for feeding upon the apron

50

55

60

the gold and magnetic sand, and means for

imparting an up and down movement to the
one relatively to the other and separate
means for simultaneously jostling the apron;
stubstantially as described. |
9. Apparatus for separating gold  from

magnetic sand, comprising a feed apron and

a, magnet said feed apron passing through
the field of the magnet, a hinge upon which
the feed apron has a limited capacity of up

and down movement, a flexible arm upon

which the hinge 1s mounted so as to give the
gpron a Turther range of up and down move-
ment when desired and means for imparting

‘movement to said apron; substantially as de-

scribed.

10. A_ppa,ra,tﬁS for separating gold from

70

magnetic sand, comprising an electro-mag-

net having a core terminating in an inciined
pole plece, a screen or apron located in front

-of saild pole piece and having a double in-

cline, the lower end of said screen forming a
lateral chute, and means for imparting a
succession of rapid but shght vibrations to
the screen or apron, said means consisting of

.8 spring treadle connected by a link to the

screen or apron; substantially as described.

In testimony whereof I afhx my signature,
1n presence of twop witnesses. ', '
' T | - ELMER GATES.

-~ Joun (. PeExNNIE,
“A. K. GraNT.
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