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To all whom it may concern:

- Be it known that I, FrReperICK T, SNYDER,
a citizen of the United States, residing at
Chicago, Oak Park,
-5 and State of Illinois, have invented a certain
new and useful Improvement in Shaking-
Table Separators, of which the following is a
tull, clear, concise, and exact description.
My Invention relates to an ore concentra-
1o tor, and has for its object to provide 1m-
proved apparatus for separating magnetic-
- ally permeable ores
rials containing such ores: my 1nvention be-
ing more particularly intended to be used in
15 connection with mixtures of ores or mate.
. rials which have so nearly the same specific
gravity that they could not ordinarily be
separated by the usual type of shaking table
separator which is dependent for its opera-
20 tion upon the different specific gravities of
- the materials worked upon. '
FFor example, where the mixture is com-
posed of materials whose specific gravities
do not differ more than one unit such as a
25 mixtur~ of feldspar, hornblende, magnetite
and co: .udum, the ordmary type of shaking
table concentrator is ineffective to separate
any one of these materials from the rest. .
My invention, broadly speaking, contem-
30 plates the application-of a magnet to a shak-
Ing table concentrator, the magnet being ad-
Justed so as to aect
the table to the extent

of changing the eflect-
~ 1ve weight of the more permeable particles,
35 so that the relative effective weights of the
- different materials in the mixture will be re-
adjusted with a view of permitting the sepa-
ration of the eflectively lichter particles from
the others. - - .
40 - 1 will describe my invention particularly
by reference to the accompanying drawings,
which illustrate the preferred embodiment
thereof. o R -
Figure 1 is a plan view of the ore concen-
45 trator constructed and equipped in accord-
ance with my invention; Fig. 2 is an eleva-
tion thereof; Fig. 3 is a sectional enlarged

diagram on line 3-—3 of Fig. 1, showing a |

‘portion of the table in cross section, together

50 with the materials thereon to tllustrate the:

- readjustment in the relative positions of the
- materials which takes place under the influ-
ence of the magnet; and Fig. 4 is a d1agram-

in the county of Cook

from mixtures of mate- through the feed box

cating motion, as is

upon the materials upon |

- the table:
sinks to the

‘the riffles and continues its passage down the

matic plan view of the table showing the dis-
tribution and separation of the materials
Ifig. 5 is a detail cross sectional view illus
trating teeth or ridges upon the pole face of
the magnet.

- The same letters of reference indicate the
same parts wherever they are shown.

The concentrating table shown in the
drawings, except for the magnet and its sup-
porting parts, is a type well known in the
art. ‘Ihe material is fed onto the table ¢’
@ shown in the upper
right hand corner of Fig. 1, from which it is
gradually caused to move along the table to-
ward the other end. Such movement is
caused by the differential reciprocating or
shaking movement.of the table produced by
the mechanism S of the usual type. The re-

 turn movement of the table at the end of 1ts
movement toward the left in Fig. 1 is much

quicker than its return from the movenent
toward the right. This differential recipro-
well known, will cause g
step-by-step progression of the materials on
the table toward the left hand end This

| movement may be assisted somewhat by .

slight inclination of the table in the same. ;-
rection. The table is also slightly inclined
about its longitudinal axis, so that wash wa-
ter fed to the table through the clear water
box b in the upper richt hand portion will
flow down the surface of the .fable in the
usual manner. Riffles ¢ ¢ are provided upon
the surface of the table, said riffles extending
parallel to the direction in which it is recip-
rocated. As shown, the ritiles are succes-
sively longer toward the lower part of the ta-
ble, so that their left hand ends are located
in a diagonal line from the upper rieht hand
corner to the lower left hand corner thereof.

The normal operation of such a table is
that the materialsfed onto the table through
the feed box.¢ are grachually moved along the
table parallel to the riffles ¢ ¢, by the differen-
tial reciprocating or shaking motion which is
unparted to the table by the mechanism .
At the same time dressimg water flowing
across the table transversely to the rillles
carries the lichter material over the tops of
the riffles and downward to the lower edee of
The heavier material, however,
bottom of the channels between
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that the lichter materials are separated from
those which are heavier, the lighter materials
coming off near the forward end of the table,
while the heavier materials stay on the table

until they reach the lower end. |

'As before stated, however, unless there isa |

difference of over one unit in the relative spe-
cific gravities of the materials in the mixture
ta be separated, such a separation cannot be

properly made in the manner above de-

seribed: and in accordance with my nven-
tion I mount a magnet adjacent to the table
and adjust the same to act upon the mag-
netic particles in the mixture of materials, In
such a way as to vary their effective weight,

producing in this way a difference in the ef-

fective weight of the magnetic and non-mag-

netic materials sufficient to admit of their

20
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separation by the shakingtable. This result
may be obtained by disposing the magnet m
immediately above the table with its pole
pieces m’ m extending in lines diagonal to the

riffles, with the faces of said pole pieces as
close to the surface of the table as practical.

The faces of the pole pieces should be rough-
ened or provided with permeable projections
to establish convergences of the lines of force
toward said poles, since the magnetic par-
}:icles tend to follow the converging lines of
oree. -
To decrease the reluctance of the magnetic
circuit, an iron plate m? may be provided
underneath the table directly below the mag-
net poles. _ -
By the means above described, a series of

narrow areas of magnetic concentration is

established, in lines diagonal to the general

direction of passage of the materials upon the

table. The effect of the magnetic field thus

established is that when the materials upon

the table come within the influence of said
field, the more permeable particles are so n-

fluenced that their effective weight is changed

s
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1llustrates the relative

with rélation to the non-magnetic materials,
the permeable particles in this instance rising
to the top of the mixture, where they may be
washed off by the dressing water, while the
less permeable particles remain at the bot-
tom -and are gradually carried along parallel
to the riffles by the differential shaking mo-
tion of the table. -

In the diagram Fig. 3 Thaveillustrated the
rearrangement of the materials in the mix-
ture which is brought about when said mate-
rials tome within therange of influence of the
magnet. The left hand portion of the figure

ositions which the
different materials in- tﬁe mixture will as-
sume under normal conditions, while the
richt hand portion of the figure illustrates
the relative positions of the materiais when
the magnetic particles have heen rendered

~ effectively lighter under the influence of the

05

magnet.

table parallel to Said riffles. The result 1s | '

R,
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strength to actually lift the magnetic parti-
cles off the table or draw them out of the mix-
ture, but simply to overcome the force -of

The magnet should not be of sufficient

oravity to such an.extent that n the shaking 7o

of the table they will be brought to the top

where they can readily be
dressing water.

To give a specific illustration, the ordinary
relative weights of feldspar, hornblénde, mag-

washed off by the

75

netite apd corundum under water are Indi-

cated by the following figures: feldspar, 1.50;

hornblende, 2; magnetite, 4; corundum, 3.

It will be seen that there i1s not sufficient
difference in the specific gravities of these sev-

eral materials to permit of a ready separation

thereof by the ordinary type of shaking table
concentrator. With the concentrator of my
invention, however, equipped with the mag-
net, when the materials come within the 1n-
fluence of the magnet, their apparent or ei-
fective weights under water become as fol-
lows: feldspar, 1.50; hornblende, 1.50; mag-
netite, 1.50; corundum, 3. That is to say,
the corundum is now the heaviest material

‘in the mixture, and there is.a difference of

one and a half units between its specific

86

oravity and the apparent or effective specific

oravity | '
whereas without the magnet the magnetite
would be heavier than the corundum, but

not enough heavier to permit of satisfactory

separation by the shaking table. Such a
mixture of feldspar, hornblende, magnetite
and corundum may therefore be separated
by means of my concentrator as above der
scribed, the feldspar, hornblende and mag-
netite under the influence of the magnet be-
ing raised to the top of the riffle by the shak-
ing of the table, and washed from the riffles
bv the dressing water, coming ofl at the

lower edge of the table in the zone marked

M, while the corundum will be carried along

to the lower end of the table where 1t will

finally come off in the zone marked C.

~ Under present methods of operation, the

different minerals to be separated are also

of either of the other materials;

95

100

IOS

11O

found associated with large quantities ot

silica or other barren rock, usually equaling

from three¢ to ten times the weight of the
mineral. The present practice consists in
putting the ore over. a wet shaking - table
which separates the gangue from the mineral.
The mineral is then dried and put through a
magnetic separator for the separation of the
different minerals. In my present form ot
apparatus these second and third. steps are
avoided, as the material is separated. mag-
netically at the same time that the mineral
is concentrated out of gangue.. It will be
seen that the operation of the magnet inter-
feres ih no way with the concentration of the
minerals from the gangue. The paths taken
by the different materials are illustrated m

115
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Fig. 4, the zone marked F being that occu- 130
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., pied by the feldspar, which in the illustration

selected is the gangue material. The path
of the magnetite is indicated at M, and the
path of the corundum is indicated at . A
trough 1s provided along the lower side of the
table, and is divided into three compart-
ments d’ d* d*.  The compartmentd’ is adapt-

ed to receive the feldspar or other light sili-
cates and convey the same to a suitable re-

ceptacle e; similarly the compartment d? re-
celves.the magnetite or other magnetic par-

ticles, and conveys the same to a box ¢,

while the heaviest non-magnetic material,
such as corundum, is conveyed by the com-
partment ¢® to a box ¢2. R |
Having thus described my invention, I
claim: - L - |
1. In a concentrator, the combination
with a transversely-inclined shaking table
having longitudinal channels thereon, of
means for feeding a mixture of magnetic and

non-magnetic minerals and gangue to the
“head of the table, means for nnparting a

- differential reciprocating motion to the table

25

30

35
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parallel to said channels in a direction to.

cause a. travel of the mixture toward the
foot of the table, means for flowing water
across the table transversely to said chan-
neis to remove the gangue from the mix-
ture, and a magnet suspended above the

‘table near the foot thereof and adapted to

exert a lifting force upon the magnetic con-
siituents of the mineral concentrate, suffi-

clent to cause said constituents to be washed.

by the water across said channels into a

path

drvergent from the remainder of said con-

centrate, | |
2. In a concentrator, the combination

~with a table, of means for feeding materials

to be separated to said table, means for agi-

“tating said table to pass said materials grad-

uaily along the table longitudinally thereof,

“a magnet having pole pieces above the table

close to the surface thereof, said pole pieces
extending across the table to the Ef’ower
lateral edge thereof in a direction diagonal
to the direction of passage of materials along
the table, and means for lowing water across
the table, substantially as set forth.

3. In a separator for mixtures of materials
of different magnetic permeability, but of
nearly the same specific. gravity, the combi-
nation with & transversely-inclined table and
means for feeding. the mixtures of materials
in a thin layer upon the table, a series of low

obstructions extending longitudinally upon |-
the table, means for imparting a differential

reciprocating motion to said table in a direc-
tion to cause a gradual movement of the

materials along the table substantially paral-|

lel to said obstructions, means for establish-
Ing a flow of water across the table at an an-
gle to said obstructions, and a magnet adapt-

- ed to act upon the materials upon said table

05 to the extent of changing the effective weight .

|

of the more permeable particles relaiive to
the weight of the other materials, whereby
the materials having the hichest effective
welght rise above the level of the other ma-
tertals and are waghed over said obstrue-
tions by the water,’and so separated.

4. In a concenirator, the combination
with a table having longitudinal riffles there-

on, of means for feeding materials to be sepa-

rated to said table, mean< for imparting a dif-
terential reciprocating motion to said table
m a direction substantially parallel to said

riffles to cause a net travel of the material
along the channels between said riffles, means

for flowing water across the table trans-
versely to the riffles, and a magnet suspended
above the table adapted to exert a Liffinis
force upon the magnetic particles sufficient
to enable said particles to be washed by the

‘water across the riffles, whereby said mag-

netic particles are separated from the heavy
non-magnetic materials. - |

3. In an ore-concentrator, in combination,
for effecting selective separation of various

mineral values and gangue, a table having a ¢

riftled top slightly inclined ffom' the hori-
zontal, means for supplying a flow of water

over said table-top, means for feeding onto

6o
q.'!'h"":;t

70

the higher part of the table-top.the mixed

‘materials to be separated, mechanism for

differentially agitating said table-top, and a
source of magnetic influence of limited in-
tensity so arranged that such of said mate-

rials as are of like specific gravity but diverse
‘magnetic properties will have thei flotation

differentiated while passing through the
magnetic field and will be resultantly dis-
persed and isolated from each other, sub-

- stantially as specified. .
6. In an ore-concentrator, in combination,

for effecting selective separation of various
mineral values and gangue, a table having a
riffied top slightly inclined from the horizon-

tal, means for supplying a flow of water over

said table-top, means for feeding onto the
higher part of the table-top the mixed mate-
rials to be separated mechanism for differen-
tially agitating said table-top, and an electro-

05

100

10§

110

magnet of hmited intensity so.arranged that

such of said materials as are of like specific
‘gravity but diverse magnetic properties will
otation differentiated while pass-
i.D% through the magnetic field and will be re-
sult

have their

tantly dispersed and isolated from each
other, substantially as specified.

- 7. Inan ore-concentrator, in combination,
for effecting selective separation of various

mineral values and gangue, a table having a

riffled top slightly inclined from the horizon-
tal, means for supplying a flow of water over.

sald table-top, means for feeding onto the
higher part of the table-top the mixed mate-
rials to be separated, mechanism for differen-
tially agitating said table-top, and an elec-

| tromagnet of hmited intensity suspended

115
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slichtly above the water-current flowing over
said table-top and arranged so as to facilitate
the {lotation and resultant isolation of such of
sald materials as are of like specific gravity
with others but of higher paramagnetic prop-
erties, substantially as specified. .

8. In an ore-concentrator, in combination,
for effecting selective separation of various
mineral values and gangue, a longitudinally

movable table having its top slightly inclined

from the horizontal and provided with aserles
of longitudinal riffles successively increasing
in length from the upper toward the loweredge
of said table, means for supplying a flow of
water over said table-top from its upper to-
ward its lower edge, means for feeding onto
the higher part of the table-top above the
shortest riffle the mixed materials to be sepa-
rated, mechanism for imparting differential
reciprocating movement to sald table, and a
source of magnetic influence of limited inten-
sity so arranged that such of said materials as
are of like specific gravity but diverse mag-
netic properties will have their {lotation differ-

entiated while passing through the magnetic:

field and will be resultantly dispersed and

1solated from ecach other, substantially as
- specified. | -
9. In an ore-concentrator, in combination,

30 for effecting selective separation of various

mineral values and gangue, a longitudinally

movable table having its top slightly inclimed

from the horizontal and provided with a series
of longitudinal riffles successively mcreasing
in length from the upper toward the lower
edge of said table, means for feeding onto the
higher part of the table-top above the short-
est riffle the mixed materials to be separated,

!
|

|

- 854,768

mechanism for imparting differential recip-
rocating movement to said table, and an elec-
tro-magnet of limited intensity sq arranged
that such of said materials as are of like spe-
cific gravity but diverse magnetic properties
will have their flotation differentiated while
passing through the magnetic field and will
be resultantly dispersed -and isolated from
each other, substantially as specified.

10. In an ore-concentrator, in combina-
tion, for effecting selective separation of va-
rious mineral values and gangue, a longitudi-
nally movable table having its top slightly
inclined from the horizontal and provided
with a series of longitudinal riffles successively
increasing in length from the upper toward
the lower edge of said table, means for sup-
plying a flow of water over said table-top
from 1its upper toward its.lower edge, means

4C

45

50 -

for feeding-onto the higher part of the table- -

top above the shortest riffie the mixed mate-
rials to be separated, mechanism for impart-
ing differential reciprocating movement to
sald table, and an electro-magnet of limited
intensity suspended slightly above the water-
current -flowing over said table-top and ar-

ranged so as to facilitate the flotation and re-

sultant isolation of such of said materials as
are of like specific gravity with others but

of higher paramagnetic properties, substan-

tially as specified. -
- In witness whereof, 1 hereunto subscribe

6o
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my name this 10th day of October A. D.,

. - . FREDERICK T.SNYDER.
Witnesses: I |

D Wrirr C. TANNER,

WixrizLp W. LEacH.

1904. .
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