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7o all whom it may concern.:

Be it known that I, Avcust . JOBKE, a
citizen of the United States of America, re-
siding at Wilkinsburg, in the county of
Allegheny and State of Pennsylvania, have
invented . certain new and useful Improve-
ments in Magnetic Ore-Separators, of which
the followmg is a specification, reference
being had thereln to the accompanymﬂr
drawi ing.

This Invention -relates. to magnetlc ore
separators, and ‘the ob]ect of the invention
is the prov1smn of positive and reliable
means, in a manner as will be hereinafter
set forth, for agitating, disintegrating and

'dlssemlnatmg ore as 1t is fed by gravity

into and beyond a magnetic field, Wherebv
small particles, that would not othemlse be

exposed, will"be exposed. and subjected to-

the action of the magnetic field.

Another object of the invention is to pro-
vide electrical meéans for feeding ore into a
magnetic field by gravity and subjecting the
gravity fed ore to an undulatory movement

that causes the ore to be thoroughly agitated -

~so as to expose such particles that are sub-
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jectable to a magnetic field, thereby allowing
the magnetic field to attract such particles
as would be covered and escape the magnetic
field if the ore was simply carried through
the field without being agitated.

I am aware that the feeding of ore by

gravity into a magnetic separator is old,

but has proved a failure on account of the
ore taking a high velocity which prevents
the magnets of the separator from attract-
ing small particles, thereby rendering the
component of magnetism so small in propor-
tion to the gravity component that many
particles escape that should be attracted and
collected by the magnets. In my invention,
T bave devised a third component produced
by vibratory and reciprocatory movements
that immediately place small particles of
ore into the magnetic field, thereby causing

.all small particles passing through the mag-.

netic field to be at one time or another sub-

_jected to magnetic influences.

Tt is a well known fact that to impart a
vibratory movement to a body through the
medium of an electrical device con31derable
power is required, particularly to raise the
vibrations to the necessary amplitude to ob-

“tain the des1red result in connectlon with

Specification of Letters Patent.

Serial No. 607,513.

my- invention,  therefore I have devised

- mechanical means to impart to the body a

natural frequency equal to the given fre-
quency of the electrical device, and in this
manner a resonating electrical and mechani-
cal system is provided that requires a mini-
mum degree of energy for overcoming losses
of friction of air-and ore particles.

The invention will be better understood
when reference is had to the drawing and
the detail description thereof. In the draw-
ing I have illustrated the preferred embodi-
ments of the invention, but it is to be under-
stood that the structural elements thereof
are susceptible to such changes and modi-
fications as fall within the scope of the

_appended claims.

In the drawing:—Figure 1 is a dlagram-
matic longntudlnal sectional view of a sepa-

rator constructed in accordance with thisin-

vention, Fig.2 is a diagrammatic view of a
modified form of actuating means, Fig. 3 is

a diagrammatic longitudinal sectlonal view

of a modified form of separator, showmtr a
reciprocatory grav1ty ‘conveyer, Fig. 4 is a
detail sectional view of a modified form of
conveyer, and Fig. 5 is a transverse sectional
view of another modified form of conveyer.

The reference numeral 1-denotes a hopper

“of a conventional form adapted to contain

ore 2 fed by gravity through the open end 3
of said hopper, the open end 3 giving free
passage to the ore, which will pass on to an
mclined metallic plate 4, the ore being pre-
vented from flowing over this plate after a
heaping bevel or pile is. estabhshed at the
end of said plate. /

6 denotes an inclinéd conveyer having the
upper end thereof beneath the lower end of
the plate 4 and the lower end thereof curved,
as at 7 to discharge the non-magnetic ore
from the separator. The inclined conveyer
6 has the under side thereof connected to a
plurality of elliptical springs 8, carried by
suitable supports 9 erected upon a founda-
tion 10, said leaf springs yieldably support-
ing the conveyer and producing an undula-
tory or vibrating movement of the same, as
will hereinafter appear.

Fixed to the under side of the conveyer 6A

at suitable points are armatures 11 of elec-
tro-magnets 12 mounted upon the founda-
tion 10.

Located above the conveyer 6 is a trans-
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o verse movable’ coileéting apron 13 and an-

electro-magmet 14, the apron 13 being de-
signed and movably mounted upon rollers

15 whereby magnetic particles attracted by

the electro-magnet 14 will be conveyed to a

‘suitable receptacle: S o
- As a source of. power in connection with-
the electrc-magnets 14 and 12, I have shown
. a generator 16 and this generator can be

conveniently used when no other alternating

“current is available by providing the gener-

~ator with small collecting rings 17 which

are connected to the 'armature - winding,

- similar to a rotary converter, - The rings 17

15

.are connected at three equidistant points in -

. the armature and therefore deliver a three-

20
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- phase current to the three electro-magnets ’
- 12. Tt will be noted that a wire 18 is con--
- nected to one pole of eich electro-magnet

and the other poles coniiected by a wire 19,

thereby producing an excitation for the elec- -

tro-magnets which' imparts -alternately to

-said magnets the maximum _peak of pull,
‘thus causing the conveyer 6 to vibrate in an

undulatory manner. ‘
In case two collecting

- shown in Fig. 2, which are connected to
. opposite points of the armature winding, the

-~ electro-magnets are simply connected .in

" thereby 'simply causing the conveyer 6
--:vibrate in a vertical plane. = =

. 85

parallel or in series to insure an even torque,
to

" In Fig. 8 of the drawing there is .ilhil‘s-

- ‘trated " a. modification .of the invention,

wherein the conveyer 6 is placed at a greater

inclination' and in order to prevent the ore

from rapidly sliding over the same, the con-
veyer is provided - with transversely  ar-
ranged and angularly disposed ribs 20, these
ribs providing transverse pockets 21, and

when the conveyer 6 is shifted the ore with- -

- in the pockets is elevated and discharged st

45

an angle ‘o enter the next lowermost pocket

‘and eventually be discharged from the lower
end of the conveyer. It is during the trans- -
fer of the ore from one pocket to the other
that the fine particles of ore are suspended

- or thrown into the magnetic field and can be

50
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separated from the non-magnetic material.
In this instance, vertical springs 22 are em-
ployed for supporting the conveyer 6 in a
manner that said conveyer can be shifted,

"and to shift said conveyer, the upper end.
-of said conveyer is provided with an arma-
‘ture 23 in connection with an electro-magnet

24, said electro-magnet being in circuit with

" a generator 25 having a single collector ring.

" When the electro-magnet 24 is energized, a

. reciprocatory movement is imparted to: the

60.
" fed to the conveyer from the hopper 1 (the

- stance), the ore will be gradually shifted

86

conveyer 6 and as the ore is automatically
plate 4 being dispensed with in this in-

downwardly upon the conveyer into and
through the magnetic field. = :

rings are used, as -

1,157,548 -

Various means can be employed for. re-

tarding the ore upon.the conveyer 6 in lien

of the ribs 20; therefore in Figs. 4 and 5 of =

‘the drawing the conveyer. in the first in-
stance 1s provided with inverted V-shaped
ribs 26, while in the latter instance the con-

-70

vveyer has V-shaped longitudinal pockets 27,
the walls of which have a tendency to throw -

the ore upwardly when an oscillatory move-
ment is imparted to the conveyer supported
upon the upper ends of the springs 22. The
oscillatory movement is imparted to the con-

veyer through the medium of an electro- .
magnet 25* located ‘at ong side thereof and -

adapted to attract an armature 26%, carried

- by the edge of the conveyer. The ore is suf-
ar- -
fgéld

that is more conducive to their attraction -

ficiently agitated to liberate magnetic
ticles, the . particles-being placed in a

than if said particles were at rest.

ence being had to Fig. 1 of the drawing, the

In the operation of the separator, refer- -
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‘hopper 1 constitutes an important factor, *
particularly the plate 4 in connection with -

said hopper, as the supply of ore 5 upon the

plate 4 constitutes automatic means for

shutting off a supply of ore in the cessation
in ‘the operation of the separator.
-obvious that when the electrical devices are

. Placed out of operation that the ore remain-

ing upon the conveyer 6 will retain the heap

will be retarded until the separator is again
placed in operation. oo

-A conductive plate can be selected for the.-

convever 6 and when placed in the field of
an alternating, current ‘electro-magnet, cur-
rents are produced which will have a tend-
encv.to move the plate out of the stronger
field, and a¢ vibrations can be produced in
this manner, it is not essential that the

armatures 11 be utilized, however, it is pref-

erable to have the pure magnetic action, as
this application requires less power cn ac-

count of its perfect action and prevents any

action of alternating currents upon the ore
particles. S
As will be seen, each of the devices shown

_in the drawings operates to throw. the ma-

terial awav from the carrier in a direction

90
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. of ore 5 and consequently the flow of ore -

100 -
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oppesing’ that of gravity. As the surface -

of the conveyer has its general direction of"

length inclined, the particular movements of

the conveyer act to cause the direction of
movement of the particles to be at substan-
tial right angles to the direction of length

120

of the convever; consequently the particles .

on- their return movement. to the convever

“after being thrown will drop on to a differ-.

ent part of the surface, the opposite move-
ments of the particles being first at an angle
to the vertical, followed by the movement

125

in a vertical direction. This is provided in .

Fig. 1 by reasen of the movement of the

conveyer in directions at substantial right

130
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bangles to the direction of lIength of the con-

veyer, the inclination of the surface being

such as to cause the material not to travel
freely over the.surface of its own accord
due to gravitation; in the construction of
the remaining figures, this action is due to

the particular configuration of the surface, -

together with the movements of the conveyer
through the means shown and described.
However, the feature above. indicated is but
one of the particular features which produce
the desired results, the rapidity of move-
ments of the conveyer forming one of the

essentials of an apparatus for my purpose,

rather than the length of the throw of the
material, the general idea being to cause the
particles to be moved in the direction of the
separating magnet and so agitated as to
practically provide a surety that all par-
ticles will ‘be exposed to the action of the
magnet during the travel over the conveyer.

By the use of the actuating means indi-
cated, viz., the movement of the conveyer
in one directicn under the action of mag-
netic attraction, the opposing movement be-
ing provided by.resilient means placed un-
der tension by the movement produced by
the magnets, the rapidity in number of

movements is increased to an extent to pro--

vide for maximum operation, and at the
same time the action is such as to greatly
eliminate noise, etc., in operation. o

To produce the desired result, the rapidity
of the pulsations is such as to practically
maintain the fed material in action,

although the inclination is such as to sub-

stantially prevent movement unaided by the
As heretofore pointed
out, the means for this purpose disclosed in
the -drawings is the electrical mechanism
which produces a comparatively high fre-
quencv of operation, being in excess of five
pulsations per second of time, a frequency

which exceeds any that is provided by me-

chanical structures, so far as known to me.

I desire to call attention to the fact that

magnetic ore particles that could be freely
suspended in the air with no other force to
influence themn but that of a strong magnet
will be the most susceptible to the influence
of the magnets and this is only. accom-
plished at the moment when the particles
are thrown upwardly and reach a limit
where thev will be at rest for an instant, the
velocity being zero. When this point of
rest 1s lccated close to the pole of an electro-

" magnet, the smallest magnetic force possible

'will ‘attract the particles. This is particu-
larly true in connection with the modifica-
tions shown in Figs. 8 to 5 inclusive where

~ the particles are caused to reach a point of

65

rest easily influenced by a magnet.

What I claim is:— ’

1. Means for feeding material into a sep-
arating gap comprising an inclined conveyer

a8

-sﬁrface adapted-to receive the material from

a source of supply, and means for moving
said surface to cause the material to be in-
termittently thrown in  directions. perpen-
dicular to the plane of such surface, whereby

. the material will be caused to travel length-

70

wise of the cenveyer, said means including - .

electro-magnetic mechanism for providing
rapid pulsations to the conveyer by magnetic
attraction. . . o

- 2. Means for feeding material into a sepa-
rating gap, comprising an inclined conveyer
adapted to receive the material from a
scurce of supply, and means for providing
rapid pulsations of relatively short length
to the conveyer by magnetic attraction in di-
rections at right angles to the direction of
length of the conveyer to cause the material
to. travel lengthwise of the conveyer and be
intermittently thrown.-into the space above
the surface of the conveyer. :

8. Means for feeding material into a sepa-
rating gap, comprising an inclined ccnveyer
adapted to receive the material from a
source of supply, and means for providing

rapid pulsations of relatively short length to .

the conveyer in directions at right angles to
the direction of length c¢f the conveyer to

cause the material to travel lengthwise of

the conveyer and be intermittently thrown
into the space above the surface cf the con-

~veyer, said means including an electromag-

net adapted to move the conveyer in one di-
rection by magnetic attraction.

4. Means for feeding material into a sepa-
rating - gap, ccmprising an inclined con-
veyer adapted to receive the material from

a scurce of supply, and means for providing.-

rapid pulsaticns of short length to the con-
veyer, in directions to cause the material to

‘be thrown therefrom in a direction perpen-

dicular to the plane of the conveyer surface
and opposing gravity, the return movement

of the material under the action of gravity
110

placing it in an advanced position with re-
spect. to the direction of length or the con-
veyer. ~ ‘

5. Means for feeding material into a sepa-
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rating gap, comprising an inclined conveyer

adapted to receive the material from a
source of supply, and means for providing
rapid pulsations of short length to the con-
veyer, in directions to cause the material to
be thrown therefrom in a direction perpen-
dicular to the plane of the conveyer surface

and oppcsing gravity, the returning move-

ment of the material under action of gravity

placing it in an advanced position with re-

spect to the direction of length of the con-

veyer, said means including an electromag-,

net adapted to move the conveyer in one di-

- rection by magnetic attraction.

6. In means for feeding material into a
separating gap with a_substantially uni-
form thickness of material and in combina-

115 °
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tion, a matex'ial-receiying plate édapted' to

&

receive the material from a source of sup-

- ply, said plate having its direction of length

inclined to the horizontal in the direction of

flow of the material, and means for moving

. said plate in a direction at substantial right

‘angles to the direction of length of the plate.
. to place it under tension, the opposite move-

- ment of the plate being provided by said

T 10

- mittently
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tension, said movements being exerted in a
direction to cause the material to be inter-
; thrown perpendicular to the plane
of'the plate. : n o
7. In means for feeding material into a -
separating gap with a substantially uniform
thickness of material and in combination, a -
material-receiving plate adapted to receive
the material from a source of supply,.said

plate having its direction of length inclined -
‘to the horizental in the direction of flow . of
‘the material, ‘and means for moving said
-plate by magnetic attraction in a direction

at substantial right angles to the. direction
of dength of the plate. to place it under ten--
sicn, the opposite movement of the plate be--
ing provided by such tension, said move--
ments being exerted in a direction to“cause
the material to be intermittently thrown
perpendicular to the plane of the plate.

8. In means for feeding material into a
separating gap with. a substantially uni-
form thickness of:material and in combina-
tion, a material-receiving plate adapted to
receive the material from a source of supply,
said plate having its directicn of length. in-

flow of the material,-a resilient support for
said plate, and means for moving said plate
by magnetic attraction to place it under
tension, the opposite movement of the.plate

“ being provided by said tension, both move- -
- ments being in direction substantially per-

1,157,548

§

pendiculaf
plate. :
9. In means for

feeding'»’maferiai into a

separating gap with a substantially uniform

thickness of material and in combination, a

to the direction of length of the

45

material-receiving plate adapted to receive
the material from a source of supply, said -

plate having its direction of length inclined
to' the horizontal in the direction of flow of -

the material, an armature carried by and

positioned beneath said plate,and an electro-

magnet adapted to cobperate with said

- armature to move said plate to place it un-
der ‘tension, the opposite movement of the
plate' being provided by the teusion, both:
_movements being in direction substantially
perpendicular to-the direction of length of

the plate. =~ R
+-10. In means for feeding material into a
separating gap with a substantially uniform
thickness of

plate having its direction of length inclined
to the horizontal in the direction of flow of
the material, 'and means for imparting
movements to. said plate in opposite direc-
tions, said movements being in directions
substantially perpendicular to the direction

‘of length of ‘the plate for causing the mate- .

rial to be thrown: therefrom in a direction

opposing gravity, the return movement of
the material being by gravity, the combined ’
movernents acting to advance the material in
-the direction of length of the plate.

clined to the horizontal in the direction of

In testimony whereof I affix my signature
in the presence of two witnesses. .

e AUGUST F. JOBKE.
Witnesses: L ’

Karr H. BurLEer,

Max H. Srorovitz.
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material and in combination, a -
matertal-receiving plate adapted. to receive

the material from a source of supply, said 65
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