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UNITED STATES PATENT OFFICE. o

WILLIAM P. CLEVELAND AND CAMDEN E. KNOWLES, OF JOPLIN. MISSOURI,

ASSIGNORS TO MAGNETIC SEPARATING COMPANY, OF JOPLIN, MISSOURI,

A CORPORATION OF MISSOURI.

MAGNETIC ORE-SEPARATOR.

SPECIFICATION forming part of Letters Patent No, 68 5,817, dated November 5, 1901.
Application filed May 7, 1900, Renewed May 8,1901, Serial No. 98,307, (No model.) .

To all whom it may concern:

e it known that we, WILLIAM P. CLEVE-
LAND and CAMDEN E. KNOWLES, citizens of
the United States, residing at Joplin, in the
county of Jasper and State of Missouri, have
invented a certain new and useful Magnetic
Ore-Separator, of which the following is such
a full, clear, and exact description as will en-
able any one skilled in the art to which it
appertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, forming part of this specification.

Our invention relates more particularly to

that class of magnetic separators which are

used to separate magnetic ore from non-mag-
netic ore or from ore having lower magnetic
permeanility.

The object of our invention is to construct
a magnetic separator which will be simple of

construction and in which the magnetic field
will be highly concentrated and at the same
time to dispense with belts or other appli-
ances between the poles of the magnet or be-
tween the magnet and the material to be sep-
arated. |

Ourinvention consists in various novel fea-

- tures and details of coustruetion, all of which
are described in the following specification |

and pointed out in the claims affixed hereto.

in the accompanying drawings, which illus-
trate one form of separator made in accord-
ance with our invention, Figure 1 is a side

~elevation. Fig. 2 is an enlarged bottom plan

view of one of the magnets and some of the
adjacent parts. Fig. 3 is an end elevation,
and Fig. 4 is an enlarged vertical section

‘through one of the magnets.

Like marks of reference refer to similar
parts in the several views of the drawings.

10represents twoend frames between which
1s a similar frame 11. The frames 10 and 11
are connected by lower cross-timbers 12 and
upper cross-timbers 13. '

14 represents the magnets, which are sus-
pended by rods or shafts 15 from the cross-
timbers 13. Theshafts 15 are provided with

 bearings 106, preferably of some antifriction

type, such as ball-bearings. The shafts 15,

and consequently the magnets 14, are rotated
50 by means of belts 17 passing around pulleys

!

‘netic gap 32.

| Below each of the magunets 14 is arranged an

pulleys 19 on a main ordriving shaft 20. The
shaft 20 may be driven in any suitable man-
ner. - -
The magnets 14 are shown in detail in Figs.

& core 22 and a shell or casing 23. These
are preferably formed integral, and the shell

or casing 23 is preferably provided with open-

ings 24 to allow for circulation of air through
the magnet to prevent heating. The space

between the core 22 and casing 23 is filled by

a coll 25, which is diagrammatically illus-
trated in Fig. 4. The ends 26 of the coil 25

are carried up through the top of the magnet
and are connected to slip-rings 27, which

make contact with brushes 28, to which are

attached feeding-wires 29. To the lower ends

| 18 at the upper end of the said shafts 15 and

. 55
2 and 4. FEach of the magnets 14 consists of

6o

05

of the core 22 is attached a ring or flange 30,

which forms one of the pole-pieces of the

magnet, and to the lower end of the casing is

secured a ring or flange 31, which forms the
other pole-piece of the magnet. Between the
rings or flanges 30 and 31 is an angular mag-
Owing to the construction of
the magnet, the magnetic field is highly con-
centrated in the magnetic gap 32.

75

Beneath the magnets 14 and in proximity

to their lower faces passes an endless con-
veyer 31, of flexible material. The conveyer

380

o4 passes around drums 35, one of which is -

driven by a belt 36, passing around a pulley
57 on the shaft 39 of said drum and a pulley
53 on the main ordriving shaft 20. The con-
veyer 34 is arranged below the magnets, as

best shown in Fig. 2, so as to leave a portion
of the magnetic gap 32 exposed at one side of =

the said belt. | _
40 represents rotary brushes which are
carried on a shaft 41 and arranged so as to

bear against the lower faces of the magnets

14 at the points where the magnetic gaps 82

' are exposed. - The shaft 41 is rotated by

means of a belt 42, passing around a pulley

43 on said shaft and a pulley 44 on the main

or driving shaft 20. The conveyer 34is held
in close proximity to the lower face of the
magnets 14 by guides 45, carried on supports
46, attached to the lower cross-timbers 12.
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an n'nla,r drum 48 whleh is adapted to stnke B

afrmn%t the lower side of the flexible conveyer

_.3{ and agitate the material thereon.

50isa dlstl'lbuter which may beof anysuit- |
able type for dlstrlbutmD' a thin even layer

. of the ore on the conveyer 34.

- IO

Theoperation of our bepm*ﬂtor is as follows:

The ore to be separated is fed into the dis-
~ tributer 50, from which it is fed in a thin even
layer on ‘the conveyer 34 and is thence car-

ried under the first magnet 14. Owing to the

construction of the matrne‘r, an intense mag-
- netice field is formed between the pole-pieccs

_15

30 and 81. This attracts all the particles of

sufficient magnetic permeability, and as the -
- magnets rotate said particles are carried to-

- one sufle of the belt, where thev are removed

by the resvolving brushes 40.

~veyer passes over the angular drum 48 the

20

~ belt, and thus any particles which have been
covered up, and so prevented from adhering

by the brushes 40.

30

35

material on the belt is amtated by the strik-

ing of the corners.of md drum against the

to the magnet, are brought to the top and will

adhere to the magnet ad]aeent to the mag-
netic gap 32 and Dbe carried out and removed
Any magnetie particles
- which are not removed by the first magnet
will be carried under the second magnet zmd |

there removed. In some cases, however, it
may not be necessary to use more than one
mrl{rﬂet

Ib will be scen that while our separator is

Snnple of construction the form of magnet is

such as to give a highly-concentrated mag-

" netic field, and as no belts or similar appli-
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‘made in the form
separator without departing from the spirit

ances are used between the poles of the mag-
nets or between the magnets and the mate-
rial the magnets can be brought very close to -
the material and their efﬁelene} thus ﬂ‘reatly |

increased.
We are aware that many chanﬂ‘es may be
and construetmn of our

of our invention, and therefore do not wish
to limit ourselves to the form shown and de-
scribed except where speclﬁeally stated 1n the
claims.

- Having fully deberlbed our invention, wha,t
we clalm as new, and desire to secure by Let-
ters Patent of the United States, is—

1. Ina magnetic separator,the combination
with an electroman‘net consisting of a core
and a shell formin'g the poles and between
which the exciting-coil is wound, of means of
presenting the materlal to be sepamted d1-
rectly to the end of said magnet. |

2. Inamagneticseparator, the combmatmn _'

with an electromaﬂ‘net consisting of a core
and a shell formmﬂ' the poles and between
which the exciting- coﬂ is wound, of means for
conveying the materml to be sep&rated be-

neathsaid magnetand prese:ntmn*lt totheend |
thereof, and means for rotating said magnet.

3. Inaman'netle separator, the combination
with an electromaﬂ'net consisting of a core
and a shell formmﬂ' the poles aud between |

685,817

As the con-

4. Ina man'netlc separator the combmatmn..‘_‘f

which the exciting-coil is wound, of means for -~ -
rotating said maﬂnet in.a substanmally hori- -7 o
| zontal pla,ue, and means for presenting the jo: -
material to be separated dlreetly to the poles;’f_’_;
of said magnet. R

with an- eleotronafmet consisting of .a core. o

and a shell formmﬂ' the poles. and between

75 )

which the ew:mtmfr-cml is wound, of means for'.__-_--_;;-.___-

ing tosaid magnet.

- 5. Ina maﬂnetlc sepamtor the com mnatmn L
“with an eleotromawnet consisting of a core. =

and a shell forming the poles and between 85 - -
which the exeitmﬂ‘—cml is wound, one of said -~
parts being prowded with a flan O'e projecting-
toward . the other part and formlnﬂ' a pole-
piece, of means for presentmfr the materlal to

sald man’net

- 6. Ina,man*netlcsepa,rator the combmamon’_j__;__-
with an electromagnet consisting of a core--
and a shell forming the poles and between: - ="
which the excltmmcoﬂ is wound, each of said . - ..
paris being pI‘OVIded with a ﬂanfre forming 95 =
a pole-piece, of means for presentmﬂ' the ma- -~ -

terlal to sald magnetf.

7. Ina man*netlc separator the combmatwnf;}_}; SR
with a maﬂ'net having the magnetic gap be- - |
tween 1ts pole -pieces ‘in the form of an end- 1007
{ less line, of a conveyer arranged below said - -
magnet 8o as to leave a portion of said mag-;'-_.-'-;-;;_.'."'-:'_:."-?-e-':"—-'
| netic gap exposed, and means arranged adja- .. - -
| cent to the exposed part of said gap for re- - -

‘moving the material adhering to said magnet. 10§

8. Inamagneticseparator, the co mbmatmn-;*;{_.;.:;-__5-'__2_1;._.-‘_;;'._{_
with a mag anet having an annular magnetic.. . -
gap between its pole-pieces, of a conveyer for: - .

exposed part of said gap for removmgthe mas
terial adhering to said magnet. . LT e
9. Inamagn etlc sepa,ra,tor the co mbmatlon_f.'?e'_--:_-'.__f}'--:-a::;ff;.f"::_"‘__
witha maﬂ*net rotatingin a substantially hori- 11§ .
zontal plane, of a conveyer of flexible mate- = .~
rial passing beneath said magnet, an agitat- - .-
| ing device acting on the under' 51('16 of gsaid + -
conveyer, and a rotatmfr brush for removmﬂ'f.';;?ﬁ-_ff;_.{}:-_"_-._f.j_'-_-_’;:zi?_{':;f
the material adhering f0 said magnet. 20 .-
10. In a magnetic separator the combma-__-"{"____-',f{-l.-;.._:f.;-_;:_;__-‘fs.:_';._;;_:_.;i
tion with an electromagnet mounted on asub-. .-~ -
- stantially vertical axis and composedofacore - .:
| and a shell between which the exciting-coilis = -
wound, of an annular magneticgapin the un-- 125"
der face of said ‘magnet, a traveling conveyer - -
for carrying the materlal ACTrOSss smd gap,and: -
means for removing the matemal adhermﬂ' to;’-;f._:

sald magnet.

11. In a magnetic separator, the combma-;-:{__i
tion with an eleetroma,ﬂ'net mounted onasub- -
stantially vertical axis and composed of a core - - -
and a shell between which the execiting-coilis -~
wound, of an annular magnetic gapin theun-- ..~

rotating said maﬂ'net in a substa,ntlally hori-i..
‘zontal pla,ne, means for conveying the mate- =~ -
rial to be separated beneath said maﬂnet and
‘presenting it directly to the end of the same, -

.....

and means for removing the materlal adher-__.._;e;__._-_;_j:_-_.__;ij.;-;_-.:;j

‘the material arranged beneath said magnet -
'so as to leave & portion of said magnetlc gap AI10.=
exposed, and means arranged adjacent to the;._-__.

120
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der face of said magnet, a traveling conveyer |

for carrying the material across said gap, and
a rotating brush for removing the material
adhering to said magnet. | |
12. In a magnetic separator, the combina-
tion with an electromagnet mounted on a sub-
stantially vertical axis and composed of a core
and a shell between which the exciting-coil is
wound, of an annular magnetic gap in the un-
der face of said magnet, a traveling conveyer
for carrying the material across said gap but
arranged to leave a portion of said gap ex-
posed, and means arranged adjacent to said
exposed portion for removing the material ad-
hering to said magnet. _
13. In a magnetic separator, the combina-
tion with an electromagnet mounted on a sub-
stantially vertical axis and composed of a core
and a shell between which the exciting-coil is
wound, of an annular magnetic gap in the un-
der face of said magnet, a traveling conveyer
for carrying the material across said gap but
arranged to leave a portion of said gap ex-
posed, and a rotating brush arranged adja-

»

cent to said exposed portion for removing the
material adhering to said magnet. |
14. In a magnetic separator, the combina-

tion with an electromagnet mounted on a sub-

stantially vertical axis and composed of a core
anc a shell between which the execiting-coil is
wound, of an annular magnetic gap in the un-
der face of said magnet, a traveling conveyer
of flexible material for carrying the material
across sald gap but arranged to leave a por-
tion of said gap exposed, a rotating brush ar-
ranged adjacent to said exposed portion for
removing the material adhering to said mag-
net, and an agitating device acting on said
conveyer.

In testimony whereof we have hereunto set
our hands and affixed ourseals in the presence
of the two subsecribing witnesses. |

W. P. CLEVELAND. (L. 8.
C. E. KNOWILES, (L. 8.
Witnesses: o
| W. P. BUELL,

E. O. BARTLETT.
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