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" be used in wet-process separation. -
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~ a section on line 3 3 of Fig. 9.

der a battery of magnets.
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(No modsl.)

To all whom Tt may concern:

Be it known that I, HARVEY S. CHASE, a
citizen of the United States residing at Bos-
ton,in the county of Suffolk and State of Mas-
sachusetts have invented certain new and
useful Improvements in Magnetiec Ore-Sepa-
rators; and I do hereby declare the following
to be a full, clear, and exact description of
theinvention,such aswill enable othersskilled

in the art to which it appertmns to make and

use the same.

My invention relates to that class of sepa-
rating-machines in which an endless belt 18
ca,used to pass around and under a series of
magnets, so that the magnetic partlcles of
ore fed to said belt are held against it by the
magnets in opposition to the attraction of
ﬂ‘r&VIt&tl()ll and carried to a point beyond that
at which the non- -magnetie particles drop oit.
There has been her etofore two types of this
class of machine, one in which the belt passes
around a magnetic cylinder, where the sepa-
ration must take place on a small are of the
circumference of said eylinder, and a second
in which an inclined belt running around
simple pulleys has its under side passing un-
Both these types
have their dis&dvant&ges In the former it
is difficult to get more than a ninety-degree
arc of the maﬂ'netm cylinder to become oper-
ative, and in the second type the ore comes

down a chute below the magnets and at a |

speed that renders the escape of some of the
magnetic particles possible by shooting past.
Moreover, the last type of machine ca,nnot
By com-
bining these two types of apparatus in one
machine I have a separator in which the ore

can be subjected to magneticaction for along

time, in which there is no possibility of any |
particle avoidingthe magneticfield,and which

may be used in either the wet or dry process.
In the three sheets of drawings submitted,

Figure 1 is a side view and partlal section of-
Hig. 2

the preferred form of my invention.
is a cross-section of same. Figs. 3 and 9 are
cross-sections of a modiﬁcatlon Fig. 3 being
Flﬂ"b 4 and 5

flat magnets.

4 being a plan'view of a portion of said flat
magnet and the lower part of the belft, and

50

Fw‘ 5 a cross-section of the maﬂ*net-core and

belt on line 5 5 of Fig. 4, shomnﬂ'a pole-piece

in elevation, the coﬂq bemn* removed Fig.

6 is a diagram showing the winding of smd
Fig. 7 1s a detail of the cylin-
drical maguet-. Fig. 8 is a sectional view of
a modification of my machine adapted for use
in the dry process.

Throughout the drawings the same refer-
ence- ﬁﬂ'ule refers to the same part.

1 is a magnetic cylinder, having its field of
force about its cylindrical surface. It may

| be made in any convenient manner, but pref-
‘erably in the form illustrated in Kig. 7, with

circumferential coils 1# 12,
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2 is a pulley, and the endless belt 5 runs -

around this pulley and around the magnetic
cylinder. The shafts 3 and 4, on which the
cylinder and pulley 1eSpeetwely are mounted,

9

are arranged in or nearly in the horlzontal |

plane.
to give the shafts or axes an inclination to

In some cases it might be advisable

the. horizontal plane; but usually they would

be arranged as shown. In the modification
shown in Fig. 9 the pulley 2 would be higher

75

than the mawnetlc cylinder and outside of the -
water-tight tank as the concentrates are de- -

chine.

6 1s the feed-hopper situated over the belt
so that the stuff is fed down upon the belt.

7 is a flat series of magnets so placed that

their continuous magnetic field extends along -

the undar side of the endless belt 5, and 8 is
a water-tight case in which said maﬂ'nets are
contamed -

9 is a water-tight tank in Wthh the unde1

| livered outside the tank by’ this f01m df ma,--’ -
80

side of belt 5 1s lmmersed In the bottom of

the tank 9 are one or more carrier-belts 10
running ever pulleys 11 and 12. 'The tank 9
has an inclined bottom 13 to facilitate the ac-

tion of the carrier-belt in removing the con-

centrates, middlings, and tailings from the
tank. A hopper 14 may be arranged to col-
Ject the middlings and feed them to a set of
rolls 15 152, Wth]l will deliver them to a re-

are details of the flat system of maﬂ'nets, Fig.. l ceptacle 16 from which they may be returned

; 90
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- to the feed-hopper 6.

The flat series of mag-
nets 7 are preferably formed on a flat core 17,

- on which coils 18,19, and 20 are slid, said coils

rivets 22 or in any other convenient manner.

IO

being wound alternately in opposite direc-
tlons, as shown in Fig. 6. DBetween the coils

‘and crosswise of the core are arranged the pole-

pleces 21, which may be held to the core by

23 23 represent the terminals of the wire
with which the magnetic eylinder1is wound.

- They are connected to the connecting-rings 24

20

40 2
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25, on which the brushes 27 26 bedr

In this
way current is conveyed to the coils 1* on the
rotating cylinder 1.

In Flﬂ' 3, 28 represents the walls of a com-
partment in which the separator is arranged
to work by the dry process. The floor of the
compartment is divided into portions to re-
ceive the tailings, middlings, and concentrates
and keep them separate. 29 isthe outlet for
the tailings, 30 the outlet for the middlings,
and 31 the outlet for the concentrates. The

set of fine rolls 15 15 would in this case be |

placed under outlet 30.

In Fig. 9 is shown another arrangement for |

the Wet process. The pulley 2 is put higher
than the magnetlc cylinder 1, so that the belt

5 will run out of the water and over the edge

of the tank 9,delivering the concentrates mto
chute 33. The water-plpe 32 furnishes a
spray to insure the cleaning of said belt
Thus portions of the downwardly traveling
end of said belt & and of its under side are
immersed in the tank 9.

- spective receptacles 35 and 34, formed in the

- 40

bottom of the tank. KElevator-belts 10 carry
these up over the edge of the tank.

The operation of myinventionisclear from
the foregoing. description. The crushed ore

- is fed from the hopper 6 down upon the belt

45

5. As soon as it reaches the upper portion of
the magnetic cylinder 1 it comes within the

‘magnetic field, and the magnetic particles are

held tlrrhtlya,ﬂ'am%t the belt During thetrip
along the downwardly-tr aveling end of the
belt, “which is an entire half of the cir cumfer-
ence of the magnetic cylinder, the attraction

- of gravitation actb to pull away the non-mag-

50

5%

'netle particles, and they fall tothe bottom of

the tank or other compartment and form the
tailings. The solvent action of the water in
the tank 9, when the wet process is used, ac-
celerates this separation. The magnetic pal—
ticles—those half-magnetic and some entirely
non-magnetic particles entrained with the oth-

‘ers—then pass along the under side of the

belt. The constantly-changing polarity of

- the magnetic field, to the influence of which
- 6o

they are here subjected, causes the maguetic
particles to turn over and overand free them-
selves from the non-magnetic and partially-
magnetic particles, which drop off into the re-
ceptaule provided for the middlings. The

From these portions
drop the tailings and middlings into the re-

|
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yvond the magnetic field, when it drops into

the receptacle or chute provided for the con-

centrator. The middlings, as before stated,

| are ground to a finer mesh by rolls 15 15% and

sent through the separator again. It would
probably be advisaple to have the magnetic

field of the flat magnets 7 grow weaker as the

distance from the man'netlc ¢ylinder 1 in-
creases.
ous ways—by putting fewer coils on the mag-
nets, by putting the poles farther apart, and

This can be accomplished in vari-

75

by gradually withdrawing the maﬂ*nets from

‘the belt b, &c. :
There may be one elevator-belt 10, as shown

in Fig. 2, the tailings; middlings, and concen-
trates bemﬂ' taken from d1fferent portions

30

thereof, or there may be separate belts, as -
~shown 1n Fig. 9. |

Various chanﬂ*es couid be made in the con-

sfruction of the magnets and in the arrange-

‘ment of chutes and receptacles without de-

-and about the downwardly

parting from the spirit of myinvention.

mawnetlc cylinder 1 could be made stationary

and the belt 5 allowed to slide over if, &ec.
Having therefore described my mventlon,

The

90

what [ claim as new,and desire to protect by :

Letters Patent, is—

1. In a magnetic ore-separating machine,
the combination of an endless belt traveling
around pulleys whose axes are arranged hori-
zontally and in ornearly in the same horlzon-
tal plane, a system of magnets creating a mag-
netic field about the under side of said belt

thereon and the feed-hopper arranged above

sald belt, together with a Water—twht tank in

95

- traveling end- '

1030

which the under portion of said belt is im-
| mersed, and means for removing separately

the partleles falling upon dlﬁerent parts of
the bottom of said tank substantmlly as de-
seribed.

2. In a magnetie ore-sep&ra,tlnw machme
the combmatmn of an endless belt travelmﬂ'

around pulleys whose axesare arranged hom-'

zontally and in ornearly in the same horlzon-

105

I10

tal plane,asystem of magnets ereating a mag--
netie field about the under side of sa,1c1 belt -

and about the downwardly - traveling end
thereof, and the feed-hopper arranged above

 said belt together with a water-twht tank

with an 1nelosed bottom in which the undel ;
portion of said belt is immersed, and a car-

rier-belt runningup said inclined bottom and

over the edge of the tank, substantially as

described.

3. In combination with the operative pa,rts
of a magnetic separa,tmw-machme, a magnet

_ composed of a flat core,a series of coils wound

6 s pure magnetite is carried on until 1t gets be- |

alternatelyin opposite directions on said core,
and a series of pole-pieces placed crosswise

of said core between said coils, substantially

as described.

11§
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4. In a magnetic ore-separating machine,

the combination of a water-tight tank, an
endless belt tra,velmn* around pulleys ha,vmn*

130
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horizontal axes, a portion of the under side | In testimony whereof Iaffix my signaturein.
of said belt and of the downward-traveling | presence of two witnesses.
end thereof being immersed in said tank, a

system of ma,ﬂ*nets creating a magnetic field | HARVEY S. CHASE.
s aboutthe under side of said belt and the feed-| Witnesses: -
hopper situated above said belt, substantlally H. D. HEATHFIELD,

as described. _ | | | FRED P. PALMER.
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