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.~ ficient than those heretofore in use.
- In my improved separator I employ a pa,tr- -

opposite
each other and at any convenient distance

WILLIA'V[ H WILLIAMS OE‘ NEWARK NEW JERSEY

MAGNETIC SEPARATING MACHINE

Appheetmn ﬁled J' une 27, 1891; Serm.l Nu 397 707- (No model)
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To all whom ¢ mc:by conoe?n
-Be it known that I, WILLIAM H WILLIAMS

‘a citizen of the Umted States, residing in the
city of Newark, eounty of Eesex, and bta,te of
New Jersey, heve invented a new and useful

Magnetic Sepamtmn‘-Mdchme, of \vhtch the

following is a specification.

The invention relates to that olees ot’ ma,-

which magnetie force is applied in treating

| tre,te the magnetic material contained there-
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in, its object being to provide an improved
maohme of this BldSS which shall be more ef

of magneto-electric poles arranged

apart with a non-magnetic conveyer moving |
in the magnetic ﬁelds between said poles, so
that the magnetic material carried by said

conveyer is subject to attractions in opposite

directions by the opposed poles 'so as to be
attracted toward one pole or the other ac-
cording as the non-magnetic material mey.'
lie'in the path of attreotlon toward one pole
‘or the other, this conveyer bemg of such form
as to prevent the mewnetlc material being
drawn over the edges, which result may con- |

vemently be secured by flanges on the con-

veyer or between which the conveyer moves.

In the preferred construction an electro- -mag-

net is rotated on an axis centrally to the
-cores, the poles of the magnets being opposed,
and et a conveniént dlstenoe from each other, |
and the conveyer is orefereb]y adrum formed |
by a band of non-magnetic material placed
-between the cores and secared thereto so as
1o be carried thereby, a very simple construe- -
tion being thus prov1ded with which any suit-
-able means may be used for removing the
Separated magnetic material from the drum |
My invention therefore consists broadly in .
the combination of a pair of magneto elee- |
- trie poles arranged pole to pole at any con-
- Venilent d_tsta,noe apart, and a non-magnetic
- conveyer moving within the magnetic field
- between said poles as an mterceptmg device
-+ 50
- .1n specific construetlone of thesame in which
- u--_the magnetic field revolves with the separat—-

for coilecting magnetic matter, and further

;complete maehme on lme x of Fig. 2.
1is a vertical section on line ¥ of E‘w 2.

i

_ !ma,gnetlc meterml or: ot' iron pmperly insu- '
{ lated,
:tween the flanges or dISkS Q. In the construe-
tion: ehown these bolts “also - secure together

be understood also that this band’ may be
-:omltted end l;he non-magnetie disk B be de-

1n0* drum end 111 va,rlous speotﬁo oonstruc
tloos end combinations of devwes all of
‘which will be fully described in the follow- 55

ing spemﬁoatlon a,od speotﬁcelly pomteol out
‘in the claims. -

For a full uhdereta,ndmn* of myf mveetton |

i I have shown in the accompanying dmwmvs |

1 a. mmple construction of apparatus in whlch 6o.
chines known as magnetic sSeparators, in | .
i one of the preferred forms of my improved -
‘magnetic material combined ‘with non- -mag- |
netic material so as to separate or concen- |

my invention is embodied, and which forms

machine, and a full deseription of the SAME

will now be given, reference being had tothe

.....

this- speclﬁoetton in whloh-——-
Figure 1 is a sideelevation o["the meehme

Fig. 2 is a plen of the Same. mth the hopper

Referrmg to the said drawings, A are the
oores of the electro-magnet which are

Between these ﬂenges or dlsks C.isin- -

to prevent magnetic connection be-

50 as to form arigid part of the construction,
pulleys Z out31de the disks C, by which the |
cores A ahd parts cerrled thereby are ro- 95
tated,.- |

~The sepera,tmn' drum is. formed by a bend |

_K preferably of thin brass, but it will be un-
derstood that this band may be of paper or

othersuitable non- -magnetic material. It will

pended upon to form the drum, but the band

Flﬂ' 4 70 |

prefer- -
ably extended outvverd as shown, to form
_I'Journels P supported in bearings Q in the
side Fremes of the machine; the cores being
reduced in size to form the journals, asshown,
or not as desired. For the purpose of form-f_-;
ing a large mewnetlo field and separating -

drum, these cores are provided upon thew
inner ends with flanges or disks C which may
.fbe of any suitable magnetic material, such as
iron.
| terposed a disk of non-magnetic material B,
.such as bress wood or glese, and the ﬂa,nves .,
C and disk B are bolted together eecurely so -
as to form a smﬂ‘le rlgld construction by.

go

I1CO

f-a,eeompa,hvmw dta,wmve f()l'mlﬂﬂ‘_ a part of 65 N

80

-w111 pr eferebl;v be used as provldmg a emooth R
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uniform surface which may readily be re- |
placed when worn. |

Upon the cores A on opposite sides of the

flanges or disks C, the coils I, L forming the.
¢ helices are wound, the initial wires of these

helices being united through a hole J in the
pulleys Z, disks C, and non-magnetic disk B,
as shown in Figs. 3 and 4, this hole being
preferably formed of a rubber tube so as to
insulate the initial wires within the flanges C,
although it will be understood that they may
be insnlated in any other snitable manner.

The helices L starting with the initial
wires at theinner ends of the cores are wound
in opposite directions, that is, so that the
poles of the magneét are formed at the flanges
or disks C. Thewindingisthesame asthough
a single bar were wound continuously so as
to form north and south poles at opposite
ends, and this bar divided transversely and
the original ends yoked together so that the
inner ends formed by the division become
new poles, the winding thus being in 0ppo-
site directions from the initial points as the
cores are brought end to end as in the con-
struction shown.

For the purpose of supplying the current
through the helices L, L. to form the electro
magnet, the following construction is pro-
vided: The terminal wires M, M of the heli-
ces connect with brass rings G which are

“mounted upon the extended ends P of cores

35

40

45
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A by ring centers N of fiber so as to be in-
sulated from the cores, and the brushes H
connected with the wires I from the electric
current supply make continuous contact with
the disks G as they rotate with the cores A.
The outer ends of the cores A may be joined
to form the magnet and establish the poles
at C, C in -any suitable manner, but the yoke
will preferably be inside the drum and mag-
netic field so as not to interfere with the ac-
tion of the separator on the material as the
yoke rotates with the magnet. In the con-
struction shown, the ends are jolned as fol-
lows: The iron cores A carry iron lugs K,

which are shown in the present case as disks
extending about the cores, although it will |

be understood that a simple arm may be used,
these lugs being

of the iron cores A, as shown. Fiberbrushes

U are interposed between the lugs E and the
disk G so as to avoid any possibility of elec- |
trical contact between the disks G, and lugs

E. These lugs E, E are connected by the
yoke formed by an iron rod or bar If which
passes outside the helices I: and through a

“hole O in the disks B, C, and pulleys D, this

bar being insulated from the flanges by form-
ing the hole of a rubber tube or in any other
suitable manner. By this yoke ¥ the two

arms of the electro-magnet formed by the
cores A, A and helices I, L are connected and
the poles established at C, C. Where a hol- |

low core is not otherwise objectionable, the
rod or bar F may be passed through inside
the core and make contact with the exterior

528,053

or journal ends of the latter in any suitable
manner, but any other suitable construction
and arrangement of this yoke may be used.

The parts may be operated in any suitable

manner and any suitable means may be used

for the purpose of removing the separated
magnetic material from the drum. In the
construction shown, a brush U is used for the
purpose of removing the separated material,
this brush being mounted so as to rotate in
contact with the band X of the dram. The
brush U is mounted upon a shaft T which 18
driven by a belt S orother suitable means and
the cores A are driven from the brush shaft
T by belts W connecting the pulleys V on
opposite sides of the brush with the pulleys
7 on the cores A previously referred to, two
pulleys and belts being preferably used where

‘the drum and brush are mounted centrally,

as shown, so as to secure a uniform move-
ment and prevent sidewise strain upon the
drum shaft.

The operation of the machine will be un-
derstood from a brief description.

The material to be separated is received
upon the drum from a hopper 2 mounted
above the same and as the drum and cores
are rotated, the magnetic force of the mag-
netic field formed by the disks C, C acting
through the band K of non-magnetic mate-
rial is sufficient to attract to the band and
hold thereon the magnetic material, while
the non-magnetic material passes off the edge
of the drum into the hopper 3. As the drum
rotates, it earries the magnetic material with
it past the hopper 3 until it reaches the brush
T, which operates to remove the material
from the drum when it falls into the hopper 4.

What I elaim 18— _

1. In an electro-magnetic separator, the
combination of a pair of magneto electric
poles arranged pole to pole, and a non-mag-
netic conveyer moving within the magnetic
field between said poles, substantially as
described. |

2. In an electro-magnetic separator, the
combination with a pair of magneto electric
poles arranged pole to pole,of a non-magnetic

| drum rotating within the magnetic field be-
preferably formed as a part

tween said poles, substantially as deseribed.

3. In an electro-magnetic separator, the
combination with a pair of magneto-electric
poles arranged pole to pole;of a non- magnetic
drum rotating within the magnetic field be-
tween said poles, and flanges at the edges of
said drum, substantially as deseribed.

4. In a magnetic separator, the combina-
tion with a pair of magneto-electric poles ar-

ranged pole to pole and revolving about their-

magnetic axis, of a non-magnetic drum re-
volving concentrically with said poles, and
flanges at the edges of said drum, substan-
tially as deseribed.

5. In a magnetic separator, the combina-

tion with an electro magnet having its helices

placed end to end with the poles opposed,;
of a non-magnetic separating drum revoly-
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) mg in the magnetw ﬁeld substa,ntmlly as de-

| scrlbed

6. In a maﬂnetlc separator the combma— -

tion with an electro magnet having its helices
placed end to end with the poles opposed and
separated by non-magnetic material, of a

- non-magnetic sepa,ra,tmg drum revolvmo-

‘10
~ tion with arotating electro magnet having its
helices placed end 1 to end w1th their poles op-

within the magnetic field betw een the poles,
substantially as deseribed.

7. In a magnetic separator, the combina-

- posed and rotating about the magnetic axis

terial rotating with the magnet and formmn*,
a separating drum within the magnetic field

between the poles, substantially as descmbed
3. The combination with an electro magnet

“havingits helices placed end to end with their

20

poles 0pp0qed and its cores extending out-

- ward to form journals, of a drum of non-
" magnetic material carried by said cores and

20

forming a separating drum within the mag-
netic ﬁeld between the poles, and means for
rotating said magnet and drum about . the

magnetic axis of the poles, ﬂubstantla,lly as

-descrlbed

9. The combmatwn with two cores and helt-

ces arranged end to end with their po]es op-
posed, of a nen- magnetlc separating drum

- within the magnetic field between the poles,

‘and a yoke connecting the outer ends of the

. cores, substantially as described. |
10. The combination with two coresand heli- |

a5
~ posed, of a nonamagnetle separating druom.

ces arranged end to end with their poles op-

within the magnetic field between the poles,

o and a yoke connectmg the outer ends of the

carried by

>

cores and pa,ssmn* 1n31de the drum, substan-
tla,lly as described.

11, Thecombination w1th two cores and hah- N
ces arranged end to end with their poles op-
posed, of the disks C, C on the cores, non-

magnetic material carmed by and separating
the disks, a band of non-magnetic material
the disks and forming a drum
within the magnetic field, and a yoke inside

the drum conneetmu‘ the outer ends of the

cores substantially as described.
12. The combination with two cores and heli- 50

| ces, of disks C, C carried by the cores and
of the poles, of a drum of non- man*netlc ma-

forming the poles, the initial wiresof the heli-

fmagnetlc conveyer within the magnetic field -
50 .

ces bemﬂ' connected through but insulated

from sald disks C, C and a yoke connecting

the outer ends of the cores, substantlally as 55- '

described.

13. The combmatmn of cores A, A mounted
to rotate on an axis central thereto, a non-

between said cores, helices L, L on said cores
having their initial wires connected together,

__ 'meanq for securing said cores towether ond to |

end but out of conta,ct with ea,ch other, and

a yoke connecting the outer ends of the cores,
.subsl:anmally as described.

14. An electro magnet havmg the faces or

-'polar areas of the two arms opposed and se-
cured to rotate on an axis central to the core,

and a non-magnetic drum rotating within the

magnetic field between said poles substa,n- 70
tlall,} as described.
Dated Jt une 25, 1891, Newark New Jersey.
' WM H. WILLIAMS
Wltnesses. .
- HENRY H. DAWSON
KK HOWELL. ,_
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