No. 854,997, PATENTED MAY 28, 1907.
E. GATES. -~
APPARATUS FOR SEPARATING GOLD FROM MAGNETIC SANDS.

APPLICATION FILED MAR. 19, 1900,

3 SHEETS—SHEE"J.' 1,

ESSES: ~' X Irwerdtor
I ;{//: I.L | y ;

et y g %(/%fétéﬂ’%

- i




No. 854,997. PATENTED MAY 28, 1907.
E. GATES.

APPARATUS FOR SEPARATING GOLD FROM MAGNETIC SANDS.

APPLICATION FILED MAR.19, 1900,

3 BEEETS--SHEET 2.

o

= X

O =
r(%k{ o) § '

T

[{l \\ (ﬁ 7;::‘:\/\,,# ﬁ
5\ T

\ | .

\\\\\\\ F

;S\ \ ‘iiﬁ“imu.\ “iﬂiil!"!l'ﬂi

\ g N
\‘\\ N Treverilor:




PATENTED

No. 85<.997.

, E. GATES.
APPARATUS FOR SEPARATING GOLD FROM MAGNETIC SANDS,

APPLIJATION FILED MAR, 19, 1800,

3 SHEETS—SHEET 3.

7

Va

ﬁ/éﬁ{

T
z

P
i,
s,

i A ;VW
N
¥ D
.& IR
3

J7everitonr

oz

ho Y228
. 7
i

P

Witreesses.



- clear, and exact description ‘of the inv entlon, :
such’as will enable others skilled in- the. art
to-which it appextams to make and use the,
+i-otherwise amo
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. I am’ aware,: any: attempts. to recoverz»the
. gold from such mixtures bgr
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is so fed to these b4}
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Jo rr]/ whom it mm/ concern:- :

Be it known, that I, ELMER GATES; a citi-
~en of the United btates, residing at Chevv
Chase, in* the county of ) \/Iontgomery, State
of \Iarvland have invented certain new and
useful Improvements in Apparatus for Sepa-
rating Gold from-Magnetic Sands; and I do
hereby declare the follomng to be -a full,

same. -

My mventlon relates to the separatlon of:
gold particles from mixturés in: which they | i

appear in.- assocmmon W1thima,gnetlc sand,
as, for instance, in.certain.ri

deposms  Prior; to. my:inverntion, sof

rators have - been attende. wmﬁ the:

are so enermzed that t

the magnetic, particles
trapped and éntangle

held between: .
magnetic sand;
ma«rnetlg bﬁ.]l(i

magnet and a layer ‘of said

particles. . Thus; “When'* the

the ) mixture is:fed-to a belt: W}u(,h ‘carries the:
- gold to the magnets, the gold, owing to' its:

‘ vrea,ter speclﬁc O"ra\nty, settles down upon

' '\

“las
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the belt and beneath the magnet sand, so’
that, when' it passes over ‘the amagnet, "the

aold is held between the mavnetlc sand and

) the magnet. l‘urbhermore, li attrxbute ‘the”
' fallure of ‘many former: devices; in part,: to
roper ' energizing of “the magnet; -thus)

1f the lines of. force be too intense the mag-

netic sand is held ‘against the magnet; or the

apron, as a. solid amorphos. mass w1th the
gold 1irremovably .. entrapped . ‘within - that

miass, gnd, if the magnetic force be too weak;’

the iron does! ‘not- suﬁiclently adhere to be
'ﬁfﬂy carried away. -

aratus by wlnch I obwate the dif- _
ﬁcultles & OVq mstanced operates’ito. ener-

"from the mcmnet

“and sea shore:’

in,
1t fall out.
maghetic sepa-j
1diffi-
‘calty thaty althou«rh the maonetic : and
" sponds readily :to; the Separator magnets; it
ets and :the magnets’
1e.sand is held against
‘the 'naouet or:against the intervening apron,i
. in such a. way a5 .10: enmesh the golc ‘among’
nd; “being” thus en-
‘the: mass of 'mag-
. netic sand, it'is; in-preatm ‘easure, carriéd off”
with' the .sand? i fact ‘the nixture of miag-
- netic sand and gold has ‘generally been fed to~
the magnet in such a way that the gold.is

gold; out: of Fhe

-sents qfront elevation,of the a }iaratus, ’
22 represents the roughening ofP the pole piece; o
Fig: 3 represents a rear- OIevatlon of the pre-+
ferred form of the inv. ention; Fig. 4represents X

a5 W eIl as enmeshed with the:

given quahty of magnetic sand, will not suf-

fice’ to cause the macnetlc sand to form an
amorphous mass, but which will be just suf-

ficient to cause it to be arrested by the mag-

net, ‘and, under the influence of the lines of

‘force to arrange itself in built-up moss-like

glze the magnet to a degree which, for a

53

6o

structures having .the semblance -of fronds =

-of varying helO'TltS rojecting outwardly
Th}i)s arrangement of the
particles causes the. disintegration of the

hous mass mto ‘8 gseries of
se arate veértica. structures which, under the
uence of the moving macnet as it drags

g, thereby permitting the-enmeshed ‘gold

65

‘these structures after 1t over the apron, are . -
‘constantly shifting, separating and re-form-
v’7O
:T'o_assist this-dction a mmutel' :
: ]osthncr or, vibratory. motion may be given to "

the-apron”or macnet ,or "both combined, so. ..

structures

‘as to shake the. sh%htly adherent. partlcles of -
nd like maornetlc sand—h‘,

. Io' the. accompanvmg dmwmt,s Flo'ure 1

ratus embodying the main underlying’

roughening of the feed apron

A.represents a'side elévation of a form of ap a-":‘;
ea- "
‘tures of my invention; Fig. 1* represents the!

Tig. "2 re r :

83

an end elevation’ thereof; 1"10 5 represents’

-approximately the formation assumed. by the
‘magnetic sand in the practice of the inven-
tion and the manner in whlch ‘the gold is ..

liberated.

‘Similar letters of referende m(hcate snmlar o

parts throughout the several views.

Referrmor particularly to Figs. 1 and 2. of s

the: dra.wmb A indicates suitable legs or:
standards upon which are mounted the- oper—‘ ¢
ative parts of the apparatus, a8; for instance;;”
-the box B, containing the secq :

cells”a;: “the eiectro—ma«net
]uncts, and the feed- hopper D pporte
the arm or. ha,n%er E. - The elegtro-magne
may, of course, he: energized ff i
able source of electrlc energy;’
individual miners or rospectors at rem,‘
places, it will be ‘foundp

the secondary badfteries for thas ] purpose;

Wﬂl be readlly understood By means of af’ s

onvenient to employ ke
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. 60 ment of the foot.
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rhedstat, operated: by the right foot, or. per-
manently adjustable by the usual means, the
strength of the current.may be varied to suit
- the cage, or the ¢oil C, Fig.'1, may be moved

5 away from the pole piece F so as to energize

" it less. -
The electro-ms

] et.is__ provided with & core
‘having a rounded poleipiece F, (which may
" be roughened or corrugated, see Fig. 2%) ar-

10 ranged st a double incline, and, in front of

the pole giece and in close proximity thereto,

is located the shelf G having a like double in-

.cliné, and which may be likewise roughened,

" gee E‘L§ 12, The purpose of roughening the
oF

“cure an uneven distributionof the magnetic
lines of forée over the corresponding 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 lines of force will tend
to crowd ‘through the relatively thin places
-between the - corrugations, and as these

" 25 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 is of
".-non-magnetic material and is hinged at b, by
30 a leather strap or.otherwise attached-to the
“"long flexible arm ¢.- At its lower end it is-| .
rovided with the guard board e, thereby:

~Torming a lateral chute which discharges into
* the collecting hopper H, or the like, It is

35 furthermore connected’ at its lower end, by
. the linkd, to a foot treadle:K, having a

spring e, and pivoted to ore end of the stand-
ards‘A, at the front of the machine, where

© - theoperator is stationed. Itisgvident that,
40 by means of the treadle,' the shelf G may be

elther,slightly_jostled,_i)y a series of small
: shakesormay be caused to move downwardly,

" at a single stroke, through a considerable dis-
tance, .so that the lower edge of the pole’
45 -piece I shall move its load.of magnetic sand.

~upward to the top of the shelf, where it may
be removed by a brush or otherwise. The
magneti¢ sand -may,: in' fact, before being
brushed off, be caused to .repeatedly thus

50 move up to the top of the shell or apron and
~ then move down again, to near the bottom,

and so on, as long a$ desired, thus prolonging
the action and tho,roufghl{, sifting out the
gold. - The link d is preferabl

“a projecting plate r affixed to the main frame,
80 as to'izive‘ an outward and inward vibra-
tory jostling motion to the shelf while it is
being moved up and down by the slow move-

- In practice, the mafgnetic sand, containing

the gold particles, is fed through the hopper

D in regulated quantity upon the shelf or

apron G, the electro-magnet, of course, being’
65 first energized. The magnetic sand immed:-

the pole piece and the shelf is to se-

y. provided with-
55 & serrated edge, as shown, co-operating with

lacement hereinbefore-specified, and which

ogerator thereupon works the treadle K,
thus imperting ‘both a vertical and trans-
verse jigging motion to the shelf or apron G.

his motion, which when rapid is intention-
ally slight, so that the magnetic sand may
not be jarred off the apron, I find is accom-
panied with a continual re-arrangement of
the particles of the arrested magnetic sand,
and, as this re-arrangement and re-forma-
tion proceeds, the gold particles become dis-
entangled from the mass and gradua]ly 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
in_the hopper H. The magnetic sand, de-

rial upon the shelf G, until,it is brushed off
laterally, preparatory to the treatment of a
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
application of the lines of force. '

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

corresponding- reference letters. The link
d, for jigging the apron G, is connected to a
.pivoted lever m, rocked by a cam f; upon &

baft 1... Upon the same shaft are:mounted
a series of electro-magnets M, having rounded:
pole_ pieces N, and energized successively’, as
they passone after another beneath the apron,
asandicated by the contact brushes t:” The
function of.‘these pole pieces, which' move

Earticleé' of magnetic -sand, which it may

the arrested mass opposite the pole piece F.
The ma;gnetic sand, when it reaches the up-
Per portion of the incline, may be brushed off

In order to provide for coneuiently locating

extend the apron chute G in the form of a
sugflementary chute, G*. '
- Having thus described my invention; what
JTelaimis: - . L T
1. Apparatus for separating geld - from
magnetic sand, comprising a magnet pro-
ducing & non-uniform field, an inclined screen
or apron extending within the magnetic field
and upon which the material is fed, and
means for imparting a succession of rapid but
slight vibrations to the screen or apronm,
whereby the magnetic sand is arrested upon
the screen and is caused to undergo a series

_of re-arrangements thereby liberating the gold

ately arranges itself in the characteristic en-

-prived of 1ts.gold, remains as a waste mate-

apron is pulled dowa until the magnet has

ave entrained with it on its escape from 1

is approximately indicated in Fig. 5. - The -
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n. the form of the invention shown in -

structure are employed, as indicated by the -

roc .

slowly, is to clean the gold from any small .

aterally, either by hand or automatically. -

1§

these cleaning magnets; I may, as shown, -
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particles and permitting them to fall down
the incline, to be separately collected; sub-
stantially as deseribed. .

2. Apparatus for separating gold from
magnetic sand, comprising a magnet, a
sereen 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

of riapid but slight vibrations to the screen
or apron; substantially as described.
3. Apparatus for separating- gold. from

- magnetic sand, comprising an electro-magnet

s

20

having a core terminating in an inclined pole
piece, a screen or apron located in front of
said pole piece and having a double incline,
the lower end of said screen forming a lateral
chute, and means for imparting a succession
of rapid but slight vibrations to thie screen
or apron; substantially as described.

4. Apparatus for separating gold from

-magnetic sand, comprising a magnet, a

gereen 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

3¢

35
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from the recovered gold any remaining par-

ticles of magnetic sand; substantially as de-

seribed. S :
5. Apparatus for separating gold from

‘magnetic sand, comprising: a magnet, a

screen or apron extending within the mag-
netic tield and upon which the material 1s
fed, said screen having a double incline and
having s laters] chute at its lower end, and a
supplemental magnetic element located at
a 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, said magnetic ele-
ment consisting of a plurality of electro-mag-
nets upon a rotary shaft, and having widened
pole pieces; substantially as described. =
8. Apparatus for separating gold from

8

magnetic sand, comprising a feed apron and
a‘'magnet pole piece relatively movable with
respect to each other, both of them having
roughened. surfaces; substantially as de-
seribed. o

7. Apparatus for separating gold from
magnetic sand, comprising a feed apron and
a magnet having roughened surfaces, and
means for imparting 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 & feed apron and
a magnet, means for feeding upon the apron

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

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 is mounted so as to give the
apron a further range of up and down move-
ment when desired and means for imparting
movement to said apron; substantially as de-
scribed.

net having a core terminating in an inclined
pole piece, a screen or apron located in front
of said 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 slight vibrations to
the screen or apron, said means consisting of
. spring treadle connected by.a link to the
screen or apron; substantially as described.
‘ In testimony whereof I affix my signature,
in presence of two witnesses. . :

’ R - ELMER GATES.

‘Witnesses:
Joun (. PENNIE,
“A. B, GraNT.
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magnetic sand, comprising a feed apron and
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the gold and magnetic sand, and means for -
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10. Apparatus for separating gold from
magnetic sand, comprising an electro-mag-
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