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UNITED STATES

PATENT OFFICE.

ALFRED SCHWARZ, OF NEW YORK, N. Y.

HMAGNETIC SEPARATOR.

No. 874,365, Specification of

Application filed February 1

- To all whom it may concern:
- Be it known that I, Arrrep Scuwarz, a |

10

subject of the Emperor of Germany, and & |
resident of the borough of Manhattan, city, ‘
county, and State of New York, have in-
vented certain new and useful Improvements
in Magnetic Separators, of which the follow-

ing is a specification. '
‘The present invention relates to magnetic
separators and is designed to effect a more }
i

‘thorough ' separation of the magnetic from

- the non-magnetic particles of the material

-arranged above and having their polar faces
~In close proximity to the upper side ot said
‘board: - These inagnets are disposed in rows

- By means of a suitable commutator the rows
of magnets are successively energized and
deénergized:so as to develop magnetic fields
-of force along successive sections of said
+ board. . By this arrangement the non-inag-

‘netic particles will be caused to travel along

35
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arator; Fig. :
_of the line 2—2 of Fig. 1; Fig. 3 a diagran.-
50,

P
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“treated than has heretofore been possible.

30

“tially the center of the riffles.
‘magnets of the upper and lower banks are

45
"companying drawings in ‘which

~“whichis secured what 1 have termed a riffle-

‘ing magnets I provide a bank of electromag-
" nets arranged in rows with their polar faces
‘in_close proximity to the under side of the

..~ The 'invention -comprises a table upon

‘board. 'The separation-of the magnetic par-
ticles is effected by a bank of electromagnets

Er‘efembly -running obliquely of the riffle-
oard and parallel with the riffies thereon.

the riffles and the magnetic particles will be
carried ina direction substantially transverse
‘thereto. .To assist the action of the separat-

riffle-board and ‘extending below’ substan-
The rows of

staggered relatively to edach other and are so
connected to the commutator that a row of
magnets of the lower bank will be energized |
hetween the perinds of magnetization of con-
tigiious rows of the upper bank.

- The reJative arrangement of the several |
parts and the functions performed by cach |
will be understood by reference to the ac-

Figure'l 1s a top view of my improved sep-
2 a vertical sectlon on the plane

matic view of the commutator and the cir-
cuit connections; and Tig. 4 a side view of
one of the electromagnets. :

" Similar. reference numerals indicate simi-
Iar parts in the several views.

~ Referring to the drawings the numeral 1
designates a table which is mounted on rock- ]

|
!
1
i
!
{
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ing supports 2 and reciprocaisu Ly aily SULl-
able means, preferably in a horizontal direc-
tion by an eccentric or crank 3. Secured to

the table 1 at a suitable distance above the 60

bed thereof is a board 4 the upper side of
which is divided into any convenient num-
ber of riftles, four such being shown for the
purpose of illustration designated respec-
tively 5, 6, 7, and 8.
ably run parallel with each other and may be
easily formed: by attaching slats 9 to the bed
of the board or by grooving the upper side
thereof. Tt will be noted that the ritlles run

diagonally of the board and of the table 1, it 70

being the function of the upper bank of niag-
nets: to transport the magnetic particles
across the board at an angle o the longitu-
dinal direction of the rifHes, and of the latter

to provide a means of escape for the non- 75

magnetic paiticles, as will be more fully ex-
plamned hereafter, . '

The magnetic separation is effected by a
bank of eclectromagnets mounted upon. a

frame 11 secured to the reciprocating table 1. 8o

The said frame comprises a series of parallel
slats 12 to which the magnets are attached.
It may be here stated that any suitable form
of electromagnet may be employed but I pre-

fer one of U slml)e in order to utilize the en- 85

tive maguetic field. This bank of separating
magnets is divided into rows running parallel
with the riffles, their polar faces extending
to within a short distance above the board.

For the purpose of illustration T have shown 90

four rows designated respectively 13, 14, 15,
and 16, each row comprising four magnets.
The rows of the upper bank are so disposed
that the magnets are above and a little to one

side of the center line of the slats or ribs Y of 95

the riffle-board 4, the magnets 16, constitut-
ing the last row, heing so placed that when
they are deénergized the magnetic partieles
previously raised thereby will he deposited

These riffles preJer- 65

m a trough 10 secured below an opening in 100

the riffie-board and along which they will be
carried gradually by the jogging motion of
the table to a suitaf»le bin.  Secured to the
bed of table 1is a second bank of electro-

/

magnets also divided into rows, three being 105

shown designated respectively 17, 18 ang 19,
each comprising four magnets.  These are so

~disposed that their polar faces are int -close

proximity to the under side of the rifile-

board substantially under the center line of 110

the riffles 6, 7 and § respectively.. - The fune-
tion.of the lower bank of magnets is to draw



2

. the magnetic particles which are released

upon the de-magnetization of the magnets
13, 14 and 15, into the riffles and to momen-
tarily hold them against mechanical disturb-
ance between the periods of their move-
ments from one riffie to another by the mag-

~ nets of the upper bank. The magnets of the
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lower bank are preferably weaker than those
of the upper bank. -

The magnets of contiguous rows of the up-
Fer bank may be so arranged that poles of
ike or opposite polarity face each other.
The same condition may obtain in the rows
of magnets of the lower bank. Similarly the
magnets of the upper and lower banks rela-

tive to each other may be so disposed that a-

pole of the former is above one of like or op-
posite polarity. Whatever the magnetic dis-
position may be I prefer to advance the
rows of both banks of magnets in the longi-
tudinal direction of the riffle-board in the
manner shown so that the magnetic fields as
they are successively developed may be
effective over the mass of material as it is
thrown forward by the jogging movement of
the table. The magnets of both banks are
controlled by a commutator 20, the circuits
being shown diagrammatically in Fig. 3.
This commutator 1s mounted on a shaft and
rotated by any suitable means at a speed
adapted fo the effective operation of the
separator. It is divided into sections by

“suitable insulation, the sections correspond-

ing to the total number of rows of magnets
in both banks, these sections being desig-
nated respectively in the order of rotation
187, 17/, 147, 18',°15’, 19 and 16". A sta-

tionary brush 21 in contact with the face of

the commutator is connected to one termi-
nal of the source of current. The fecd line
22, connected to the other terminal, has
branches leading therefrom to the several
rows of magnets as shown. The rows of
magnets above described are separately
grouped in series, each row being connected
to a corresponding commutator section, that
is magnets 13 to seetion 13/, magnets 17 to
section 17/ and so on, it resulting therefrom
that during a single rotation of the commu-
tator the rows of niagnets will be energized
in the following order, 13, 17, 14, 18, 15, 19;
16. That is, the magnets are cnergized in
rows alternately above and below the riffle-
board, only one row being energized at a
time, ‘ '

The method of operation of the above de-
seribed separator is as follows: The material
to be treated is first ground to any desired

_mesh and. fed to the riffle-board through a

60

85

thute or hopper 23 so that it will fall in prox-
imity to the polar faces of the magnets 13

of the upper bank.™ When said magnets are |

energized the magnetic particles will be

attracted and remain attached to the poles | of all magnetit

871,365

As soon as magnets 13 are deénergized by
the section 13’ of the commutatbr passing
froni under the brush 21 the attracted par-

ticles will be released and at the moment of -

de-magnetization of said magnets the mag-
nets-17- will be energized by reason of the

contact of section 17 of the commutator -

with brush 21.  Under the corabined attract-

iveforce of magnets 17 and the jogging mo-
tion of the table the particles released from
magnets 13 will be deposited in riffle 6. From
the latter the magnetic particles will be lifted
out when magnets 14 are energized by the

contact -of section 14’ of the commutator -

with brush 21 and deposited in riffle 7 under
the attractive force of magnets 18 and the
jogging motion of the table when the former
magnets are deénergized and the latter en-
ergized in the course of the rotation of the
commutator. The above described opera-
tions are repeated by magnets 15 and 19 as
they are successively energized and . de-

88

energized. From the last riffle 8 the mag- -

netic particles will be raised by magnets
16, and when the latter are deénergized the

released particles will fall into a trough or

chute 10°secured to the riffle-board below an
opening therein. The movement of the

90

table will cause the magnetic particles to ..

gradually move toward the outlet of said
chute to be deposited in a suitable bin. The
speed of rotation of the commutator and
the intensity af the magnetic fields developed
in the rows of magnets progressively across
the riffle-board may be varied according to

the character of the material treated and the.

thoroughness of the separation desired. In
practice these conditions have been so ad-
justed that the magnetic particles are swept
across the upper side of the board in rapidly
suceeeding wave-like formations. . The in-
terval of time elapsing betweén’ the magneti-
zation of successive rows of the upper bank
with the intervening fields of force developed
alternately therewith in the rows of the lower
bank is of such short duration that a given
mass of magnetic particles separated by the
magnets 13 barely touches the rifiles as it is
swept onward by the fields successively de-
veloped in magnets 13, 14, 15 and 16. :
The reciprocations:of they riffle-board as
the material is fed to it tend to throw the
latter in the longitudinal direction -of said
board. '

-particles being carried along the riffle-board

in the direction of its lehgth, 4 large percent-
age of such particles being set
first separation by the magnets 13 and they
will be gradually carried by the jogging mo-
tion of thie table along the riffle-board out-
side of but within the fields of said magnets
so that when a given mass has been carried
along the board it will be practically freed
Yarticles. More or less non-.

thereof during their period of magnetization. | magnetic partic):s will be carried over mé-

free at the’

95
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This results ‘in the non-magnetic '
‘120
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-14,.15, and 16 the lower magnets 17, 18 and -
19 tend to hold said particles from being.

20
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chanically in the masses, separated by the

magnets 13 but as such masses are turned '
over and over during their progress across |
the board the non-magnetic purticles are st :

free and will fall into the rifiles along which

they will be carried to a chute 24 to be de-

posited in a suitable bin.  As many riffies
may be provided as will in practice insure

the complete separation of all of the mag-
netic particles by the time a given mass

reaches the last riffle 8. A separator con-

structed in accordance with the present |
specification has been found in practice to ]
ive excellent results with four riffles, it

o

%eingifound that a very small percentage
of non-magnetic particles is carried so far
a8 the riflle 7.
magnetic particles between the magnets 13,

“thrown forward by the jogging movement of

25
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the table'so that such motion primarily acts -

to.release the non-magnetic particles and to
facilitate their travel toward the outlets of
‘the riffles.”

The angle at which the riffles may.be dis-
posed may be varied, an angle of 30° to the
center line of the riffle-board having been
found in practice to give good results. The
longitudinal disposition of the magnets will
be at the same angle, but, as will be noted,
the successive fields of force draw the mag-
netic particles'in a direction substantialiyv
transversely to that of the riffles, so that the

described separation is effected by causing |
the non-magnetic particles to travel in a di-

rection obliquely to the riffle-board and the
magnetic paitic'~s to be carried in an oppo-

-site ohlique direction across said hoard.,

40

The table 1 may be of sufficient size to ac-
commodate several separators each-compris-
ing the parts above described. 1In the pres-

-ent constrigction "another set of magnets
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- ‘eflected by the upper bank of magnets.

60

-eould be arranged above and below the riffle-

board but I have not deemed it necessary to
illustrate the same as their operation would

‘be similar to that above described:” - Bi pro-

viding & table with several independent sep-
arators ditferent materials could be operated
upon 4t-the same time. This, however, will
depend upon the size of the table and certain
commercial considerations including cost
among other things. ,

Tt will be noted that the separation of the
magnetic from the non-magnetic particles is
The
lower bank of magnets is not absolutely es-
sential to the successful operation of the sep-
arator and may be omitted.

What I claim and desire to secure by Let-

“ters Patent is:

1. In a magnetic separator the combina-
tion of a table having a riffle board supported

_thereon, electromagnets above and having

66

their polar faces in proximity to said board,

During the sweep of the .

S

| said magnets being disposed in independent
rows, means te feed the material to be sep-
arated in proximit, to the first row of mag-
nets, means o energize ad deénergize said
rows of magnets suceessively to separate a
given mass of magnetic particles from the
non-magnevic and to transport-the former
across the table by alternatels attracting and
releasing the same so as to fall within the
lieids of successive rows of magnets, rows of
 electromagnets below and having their polar
! laces in proximity to the under side of said
P hoard, and means to energize and deéner-
! vize said magnets alternately above and be-
i tow the riflle hoard.
|

|

w
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2. In a magnetic separator the combina-
tion ol a table having a riflle hoard supported
| thereon, electromagnets above and having
 their polar faces in proximity to the upper
| stiie ol said board, eleetromagnets below and
Phaving their polar faces In proximity to the
under side of said Loard, saud magnets béing
disposed in rows so that a lower row is in a
vertical plane between the vertical planes of
contiguous rows of npper magnets, and means
to energize and deéuergize said magnets al-
terngtely above and betow said board.

3. In a magnetic separator the combina-
tion of a Loard on which the described sep-
aration is eflected, electromagnets above and
having their polar faces in proximitv to the
upper side of saicl board, electromagnets be-
low anda having their polar faces in proximity
to the under side ol said board, said magnets
being disposed in rows and those of the lower 10
bank being weaker than those of the upper
bank.

4. In a magutice separator the combina-
tion of a table having a rifile board supported
thereon, electromagnets above and having 10!
their polar faces in proximity to the upper
sigle of said board, electromagnets below ands
having their poiar faces in proximity to the
| under side of said board, said magnets being
i disposed inrows, and a commutator con- 110
‘trolling said maguets in such manner as to
develop magnetic fields of force in successive
rows of thé upper magnets alternately with
those of the lower magnets.

5. In a magnetic separator the combina- 115
tion of a table having a riffle board supported
thereon, electromagnets above and having
their polar face$ in proximity to the upper
sidle ol said board, electromagnets below and
having their polar faces in proximity to the 120
under side of said board, sald magnets being
dispose:d in rows, a commutator divided into
seetions corresponding to the number of rows
of magnets in both banks, a controlling cir-
-euit for cach row of magnets connected to a 125
corresponding commutator section, said cir--
cults being so arranged as to alternately and
successively energize the magnets in the rows
of the upper and lower banks.

6. In a magnetic separator the combina- 130
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tion of a table, a riffle board supported on | In witness whereof I have signed my name
said table, magnets algo supported on said | to this specification in the presence of two 10
table, said énaglnets beilr)lg ( ispoie% iln rox}xlrs subscribing witnesses. . -

in staggered relation above and below the : oy :
board:ggneans for energizing and deénergiz- ‘ . ALFRED SCHWARZ.
ing sald rows of magnets alternately above | Witnesses: S

and below said board, and means for recipro- Ouiny A, FosteR, .

cating said table. - - M. E. McNincm." -




