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T all avhom it may concern: _
Be it known that I, ALFrRED ScEWARZ, a

vestdent of the borough of Manhattan, city,

county, and State of New York, liave in-

vented certain new and useful Improvements
1n Magnetic Separators, of which the follow-
- The present invention relates to magnetic
separators and in the particular embodiment
thereof illustrated in the accompanying
drawings comprises a table with means for

imparting thereto a series of rapid reciproca-
-tions. The desired separation is effected by

& bank of ‘magnets arranged in groups or

and- a | Between the vertica

- rows running diagonally across the table or
~-at an angle to the direction of reciprocations

of the table.. By means of a suitable com-
mutator the rows of magnets are successively

energized and deénergized so as-to. develop

magnetic fields of force along successive sec--
' tions of the table, the magnetic purticles be-

g transported across the table in a direc-

- tion substantially transverse to that of the
© 25
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extension of the rows of magnets, while the

non-magnetic particles ate caused to travel
-along the table in the direciion of the rows

of magnets. Tle bank of magnéts may be
mounted ofi the reciprocating table or on a
stationary frame indepéndent of the table,
the essentidl feature being the disposition of
the magnets relatively to the table to effect

. the separgtion of the magnetic from the non-

magnetic particles in the manner above
stated. The magnets mayv be divided into as
many rows as desired, and I prefer to make
the magnets of each row of progressively in-

- creasing strength- as will be described more

~cured to a stationary frame; Iig: 2 a central-j riffle 11 alone which they will be gradually

carried by the jogging motion of the table to

o0

plane of the |

[Tully hereafter;

In the accompanying drawings Figure 1 is
ing my invention showing the magnets se-

longitudinal vertical section on the plane of

‘the line 2—2 of Fig. 1: Fig. 3 a top view of

a separator showing the magnets secured to
the tahigy Iig. _
ine 4—4 of Kig. 3; and Fig. 5 a
diagrammatic view of tha magnetic circuits
b the manner of winding the magnets.

Similar reference numersls indicate similar

parts in the several views.

- Referring maore particularly to Figs. 1 and
2 the numeral 1 designates a table mounted

~on prvotally supported links 2, the said table

being reciprocated in a horizontal

4 a vertical section on the

by a erank or eccentric 3 on the shaft 4,I the -

any convenient means.

latter being driven b
' Fwa-,lls 5 and 6 of the ta-

ble 1s & series of parallel riffles 7, 8, 9, 10 and
11 preferably arranged in step-like formation.
and extending diagonally across the table at.

any desired angle. Above the riffle 7 is a
hopper 12 through which the material to be
separated 1s fed. o
The separation of the magnetic particles
s effected by a bank of electromagnets
which may be mounted upon a.stationary
frame or a frame secured to the reciprocat-
ing table. The former construction is illus-
trated in Figs. 1 and 2 in which the numerals
13 designate the uprights of a frame sccured
to the ﬁoor, these uprights being connected
by cross pieces 14 to which are secured slats

or bars 15 running parallel with. the rifiles

and substantially over the vertical walls 16

of the riffles. . Secured to the slats 15 are

{ electromagnets preferably.~.of U shape in

order to  utilize the entire magnetic field.
The magnets are so disposed that their polar

' {aces extend to within a short distance above |

the vertical walls 16 so that the masses within
the riffles. will coine within the magnetic

fields, and so thai when the magnetic par-

ticles are lifted from a given riffle they will
be deposited in the next succeeding riffle

-

60
65
70
79
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when the corresponding row of magnets is

deénergized.. For the purpoese of illustra-
tion I have shown the magnets divided into
four groups or rows designated respectively
17, 18, 19 and 20, and each-eomprising four
magnets. It i1s to be understood, however,
that m practice there may be any number of
rows and ecach row may coniprise any nun-

| ber of magnets to effect the desired separa-

tion.  Fbe magnets 20 of the last row are so

90.

95

disposed as to deposit the magnetic parti- -

cles, - when said magnets are deénergized, in

a chute 21 to be deposited in o suitable bin.

100

The rifies 7, 8, 9 and 10 along which the non- o

magnetic particles are caused to travel con-
neet with a chute 22 which delivers into a

bin. '

As shown diagrammatically in Fig. 5 T pre-

fer to constract the magnots so-that they
-shall be of progressively inereasing streneth

tfrom the front toward the rear of {he table.

This may be conveniently accomvlished by

nereasing the number of windinds about the
direction | pole picces. Thus the first magnet of each

- 105

110
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~ row may have four turns, the next magnet !
eight turns, the next twelve turns, and so on. |
Asthe hopper 12 discharges the material to l
be separated in proximity to the first magnet, !

8 which is comparatively feeble, of the outer
row 17 the highly magnetic particles of a
given mass will be attracted thereby. . Asthe
mass now partially denuded of its magnetic
- particles is brought by the jogging motion of
10 the table within the field of the second of the |

magnets of row 17, which is stronger than
that of the first magnet, the particles of less |
~ magnetic susceptibility will be separated, and
_.so on to the next magnet of row 17 which Is
16 -of still greater strength to separate the par- |
.. ticles of least magnetic susceptibility. The
. corréspofiding magnets of the several rows
. are correspondingly wound so as to be made
- " effective in the manner above stated. |
20. The magnets are controlled by a commu-
- ‘tator 24 divided into sections by insulation
25, the sections corresponding to the total
- number of rows of magnets and designated
- ~regpectively in the order of rotation 17/, 18",
25 19" and 20’. The commutator 24 is mounted
" on & shaft and rotated by any suitable means
_at a speed adapted to the efiective operdtion
" of the separator, and is preferably so timed

-~ relatively to the reciprocations of the table
30 that a given row of magnets will be deéner-
 gized at the end of each movement of the ta-
‘ble.- The advantage of this will be apparent

" .when describing the mode of operation.” A
. stationary brush 26 in contact with the face
.85 of the commutator is connected to one ter-
. minal -of ‘the source of current 27, and the
feed line.28 connected to the other terminal
has branches leading therefrom to the several
 -rows of magnets as shown in. Fig. 5.” The
40  magnets of each. row are grouped in series
~ and each row is connected to a corresponding
- commutator section, that s magnets 17 to
section 17/, magnets 18 to section 18’ and so
on, it resulting therefrom that during a single
45 rotation of the commutator the rows of mag-
- nets will be successively energized and that
but one row will be energized at a given time.
In Figs. 3 and 4 the construction and rela-
. tive arrangement of the parts is the same
- 50 as that heretofore described except that the
. glats 15 to which the magnets are secured
instead of being carried upon & stationary
~frame are attached to cross pleces 23 mount-
ed on the table so that the magnets will par-
55 ta.%nie of the reciprocatory movements of the

table, = S | |

The method of operation is as follows.
‘The inaterial to be treated is first crushed or
‘ground to any desifed mesh and fed to the
60 table through the happer 12 falling into rifile
7. The recip-ocations of the table will cause
‘the materi@F to spread in a comparatively
thin mass over said riffle in proximity to the
first row of magnets 17.  When said magnets

. L | L ' -
65 are cnergifed the magnetic particles will be

nets and the development of successive .
fields of force the magnetic particles ar 120

attracted _ﬁ.}’ld ren}ain‘ attached to the poles
thereof during their period of magnetizatiomn.

Assoon as magnets 17 are deénergized by the .

section 17’ of the commutator passing from
70

under brush 20 the attracted paicicles will be-

 released. When that occurs the magnetic:

articles will be deposited inriffle 8, the parts
being so tiined m the construction illustrated .
in Figs. 1 and 2 as to bring said riffle substan:

tielly under the magnets 17.-. In the con-

struction illustrated in Figs: 3 and 4 the jog-

76

ging movement will be suflicient to throw the .
released magnetic particles into rifile 8. .

From riffle 8 ¢he magnetic particles will be

attracted when magnets 18 are energized by
the contact of section 18’ of the commusator
with brush 26 and deposited in rifle 9 when

80

the magnets 18 are deénergized.in the.course
of the rotation of the commutator. -The

above described operations are repeated by

86

magnets 19 and 20 as they are successively”

energized and deénergized. - When magnete L
20 are deénergized the released particles will:
full into riffie 11-and. the movement of the .

table will cause such particles to-gradually
move toward chute 21 and ¢

00

ve v ) _ ence to be de--
posited In & suiteble bin. . > . o

The speed of rotation of the commutator -
and the intensities of the magnetic: fields -

developed in the rows of magnets succes-

13

sively across the tible may be varied accord-
ing. to the character of materisl treated-and -
the thoroughness of the separation:desired.":
In practice these conditions have:been so UL

. '-‘_

adjusted that the magnetic particles are 100 .

swept across the table in rapidly succeeding. -

wave-like formations. From given masses

| ]
- =
”

deposited in the first riffle 7 more or less hon~ "

magnetic particles will be mechanically car-"

) o .

-

L
LI
r -

ried over with the magnetic particles, &nd.f.¥ic!)5

as such masses are turned over and over dur-,

ing their progress across the table the non- .=
magnetic particles will be set free and will.-

fall into the riffles along which they are-car-
ried by the reciprocations of the table to
chute 22. o o _

110.

From the above descri L"timj .i't.“’ill-'b%.ndte'(l )
that the movements of the table tend to,

throw the material in the longitudinal direc-~ =
| | 115
oblique trend of the riffles the non-msagnetic . ..

tion thereof and ‘that by reason of the

particles are caused to travel in one direction, -
and by reason of the disposijion of the mag-

-

transverse. to. that taken by the non-mag-

transported In a direction . substantially

netic particles. The alternate lifting and.

falline of the masses of magnetic particles -
126

affords an opportunity for the release of any

inclosed non-magnetic particles so that when .

a given mass reaches the last riffle 11 it will

he practically free of non-magnetic particles.

he angle at which the rifles may be drs-

posed may vary, an angle of 30 degrees to

S,

130"
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the center line of the table having been found
in practice to give good results.
rows of magnets are in substantial alinement .

with the riffle walls their longitudinal dis-

position will be at the same angle, but as.
. above stated, the development of the suc-

| _cessive fields of force have the effect of trans-

porting the-magnetic particles in a direction

 transverse to that of the riffles.

10

15

- In order to effect the travel of ,the non-

magnetic particles. toward the foot of the

table it is. to be understood that the table

will be given a slight downward inclination;

or & so - called differential shaking means

may he employed. - .
In my ap

filed February I, 1906, I have described a

separator having magnets disposed in rows

" both above and below the table, and a com-

20

mutator controlling said magnets in such

. .manner as to develbp fields of force 1 suc-

cessive Tows of the upper magnets alter-

~.~nately with those of the lower. In my ap-

.25

plication, Serial Number 298,978, filed Feb-

ruary. 1, 1906, I have described the same
relative disposition of the magnets, the

- riffles on the table, however, being arranged
" successively in- different horizontal planes,

or in a step-like formation.

 to ‘prevent transverse gravital flow of the
material fed thereto, electro-magnets above

40

and having their polar faces in proximity to
said table, said magnets being disposed 1n In-

dependent rows, means to feed the material

* to be separated in proximity to the first row

. 45

w1

‘netic attraction,

-geparated masses.
60 < _ ‘
‘tion of a table subdivided by riffles adapted

of- magnets, means to energize and deéner-
oize said rows of ‘magnets successively to

separate a given inass of magnetic particles -

from the non-mmagnetic and to transport the
former from riflle to riffle in response to mag-

2. In a magnetic separator the combina-

to prevent transverse gravital flow of the ma-

terial fed thereto, electromagnets disposed In

“independent rows above and with their polar

09

fades In proximity te said table, means to

“feed the material to be separated in prox-
1mity to the first row of maguets, means to
~ energize and deénergize said rows of magnets

60

successively to separate a given mass of
magnetic particles from the nen-magnetic |
_and to transport the former from ritile to-

‘riflle in response to magnetic attraction, and

means, to cause the non-magnetic particles

~ -to travel along the riffles. |
65 . 3. In a magnetic separator”the combina- | tion of a table subdivided by riffles adapted 180

plication, Serial Number 298,977,

1. In a magnetic sepai"a,tof the combina-
- tion of a‘table subdivided by rifiles adapted

and means to receive the |

]

As the |

I donot in the
presént application -desire to claim any of.
. the specific features claimed in:said prior
7 gppheations. . | - Ty
oo oo 7 \What T claim and desire to secure by Let- .
SRRt Ly teI'S Patent is'.:'__ . : | | |
85

tion of a table subdivided by rifiles adapted
to prevent transverse gravital flow of the
material fed thereto, - electromagnets ar-
ranged relatively to said table and disposed

in rows running parallel with and above the

riffles, means for feeding the material to be

separated in proximitv to the first row. of

magnets, means to energize and deénergize
said rows of magnets successively to separate
a given mass of magnetic particlesfrom the-
non-magnetic andto transport the former
from riffle to rifile in response to magnetic

aftraction, and means to cause the non-

magnetic particles to travel along the. rif-

| fles.

4. In a magnetic separator the_rct)mbina.-
tion of a table subdivided by riffles adapted

| to prevent transverse gravital flow of the

material fed thereto, means to reciprocate

i said table, a stationary frame, magnets se-

cured to sald frame and disposéd in' mde-

IF endent .rows above the table, means for

eeding the material to be separated in prox-

| imity to the first row of magnets, means to

energize and deénergize said rows of magnets
successively to separate a given mass of
magnetic particles from the non-magnetic
and to transport the former from riflle to
rifle by magnetic¢ attraction, and means to
receive the separated masses. . '

70

79

80

85

90 -

95

5. Tn a magnetic separator the combina-

tion of a table subdivided by riffles ddapted
to prévent transverse gravital flow -of the

| material fed thereto, electromagnets above
and having their polar {faces in proxumnity to

said table, said magnets being disposed in 1n-
dependent rows and the magnets of each row
of progressively increasing strength, means
for feeding the material to be separated in
proximity to the first row of magnets, meins
to energize and deénergize said rows of mag-
nefs successively to separate a given mass of

magnetic particlés from the non-magnetic’
and to transport:the former from: riftle to

riffle in response to magnetic attrac¢tion, and

means to receive the separated masses.
6. In a magnetic separator the combina-

tion of a table subdivided by riffles adapted

100

105

110

to prevent transverse gravital flow of the -

material fed thereto, said riffles being ar-

| ranged in’ step-like formation, electromag-

nets disposed in rows above and with their

polar faces in proximity to said table, means

for feeding the material to be separated to

‘the uppermost riffle and in proximity to the

first row of magnets, means for energizing
and - deéncrgizing said rows of magnets suc-

cessively from the uppermost to the lower--

1156

120

most to separate a given mass of magnetic

particles. from the non-magnetic and to
transport the former frow -riffle to riffle in

response o magnetic attraciion, and means

to receive the separated masses. =
7. In a magnetic separator the: combina-

129
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~ In witness whereof I have signed my name’

to-this specification in the presence of two.

subscribing witnesses, - - ° .
7 U TALFRED SCHWARZ. .-
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