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- forward of another—said magnehs being pro-

I5

20

25

this purpose the invention consists of a mag-
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To all whom it may concer e . :
Beit knownthatI, JoEN W. C'ARTER ac1{1-
zen of the United bt&tes residing in. Frank-;
lin, in the county of Esse:g: and btate of New
J ersey, have mvented certam new and useful'

........

This invention relates to certain 1mprove—
ments in that class of machines known as
‘“ magnetic ore-separators,” in which a num-
ber of gangs of magnets are arranged step- |
shaped—that is to say, one gang belew and

vided with suitable septa or shields over
which the cerushed or natural ore is passed by
gravity, so that the magnetic particles of ore
are separated from the non-magnetic parti-
cles in a quick and reliable manner. For
netic ore-separator comprising a series- of
gangs of magnets arranged below a supply- |

| from the hopper
‘is ‘arranged step shape, as shown clearly in
-Figs. 1 and 3, 80 as to support on each step a
‘gang of maﬂ'nets C.” Each gang of magnets

in vertical direction.

hopper in step shapeu—that is to say, one
gang below and 1in -{ront-of -another—said
gangs being provided with ceovering septa or
shieldsandinclined chutesabove said shields.
Each gang of magnets is capable of independ-
ent a,dgustment in forward or backward di-

~ rection and also capable of being ad;]usted in
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Fig. 3 is a vertical longitudinal section on |

tilted position for the purpose of imparting a
greater velocity to the whole mass. The
ogangs of magnets and their septa are made
wider {rom the upper toward the low ermostj
gang, the chutes for the septa being provided
with diverging guide-ribs, 8o as. to produce
the Spleadmﬂ* of the ore and tailings over:
the entire surface of the enlarﬂ*ed septa, as

will be fully deseribed heremaftel and ﬁnally | 1
| ._,,ehutes E is accomplished against the spring

pointed out in the claims. ..
In the accompanying dra,wmo's, I‘wure 1is I

a side elevation of my improved mawnetw ore-

separator Fig. 2 is a plan view of the same.

line 8 3, Fig. 2; and Flg 41s avertlcal frans- |
verse sectlon on line 4 4, Fig. 3.

‘Similar letters of 1eference mdlca,te corre-
spondlng parts.

Referring to the dmwmgs, A repmsentgr
the supporting-frame of my improved mag-
netic ore-geparator, and BB a supply- hoppel
that is arranged at the top of the frame A, in
which hopper the cerushed or natural ore is
placed. Below the throat 6 of the supply-

netic_chutes E when made of
‘terial the inclination of the chutes being ad-
Justed to oreater or smaller angle toward the
“hor 1zontal plane by means of set straps e and
‘clamping-serews ¢, that are attached to the -
.: .ends of the mclosmﬂ' box C’, asshown in Fig.

hopper is a spuntr-suppmted chute B’, that

1s secured to the frame in normally horizon-

tal position and which is capable of adjust-

‘ment-to an inclined position, as shown in dot-

ted lines in Fig. 3, by means of the straps 0/,

A, so as to regulate the feed of ground ore
The suppmbmmfra,me A

O is arr anﬂred in .a suitable box C’ so that a

;conmdelable part thereof is mclased by non-
magnetic material,while the pole ends project
The -

“boxes are dlsposed in step alranﬂement and
‘are spaced apart, so as to permit the mag-

fmm the front of the inclosing box C'.

netic ore particles to be attracted between the
same by the magnets and to pass downward
The pole ends of each
gang of magnets are covered by a septum or
shield D, that may be made either of mag-

‘netic or-non-magnetic -material, but prefer-
‘ably of magnetie, that is suppmted close to

55

‘having - smtable mstemnws upon the frame -
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the poles of the maﬂ'nets by means of set-

screws d, of non- maﬂ‘netw material, such as
brass. - The upper ends of the septa D are

‘bent in a backward direction to form chutes

when the septa are made of non-magnetic

80

materlal or may be attached to non-mag-

" The ad;justment of the non - mawnetw

tension of the upper inclined end of the septa
D, said septa being made thin enough to have
sufﬁelent elasticity for permitting. such ad-
justment.
that their.upper ends are in proximity to and

| sufficiently separated from the adjacent septa

by the adjustment of the boxes, as will be

| described hereinafter, so as to provide for the

proper passage of the gangue from one chute
to another and to permit the magnetic par-

| ticles to pass between the upper edges of the
chutes and adjacent septa.

The lower ends
of the septa are curved inwardly or back-

‘wardly below the lower poles of the magnets:

magnetic ma-'
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The .chutes can  be adJusted SO . .
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The upper surfaces of the inclined chutes E

- are preferably provided with diverging ribs
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~of the ?-lower gangs of magnets. -
ment of the gangs in a forward or backward

or their equivalent at their rear ends.

r, 80 that the ore and tailings passing over
the same are distributed over the entire sar-
face of the septa. A larger number of di-

verging ribs are arranged at the lowermost

and intermediate chutes than at the upper-
most, for the reason that the width of the

gangs of magnetsis gradually increased from-

the upper to the lower gang, likewise the

width of the septa and the width of the con-
The chute B’ and the non--

veying-chutes.
magnetic chutes K are all provided with side

flanges, so as to prevent any dropping of the

ore from the ends of the chutes.
The gangs of magnets and their inclosing
boxes are supporied on shelves F, that-are

again supported on the steps ¥’ of the frame |
A. FEach inclosing box C'is capable of be-

ing'adjusted forwardly or backwardly as well

-as 1in tilted position, so‘as to impart different

inclinations to the septa and to adjust the
proper distance between the boxes as re-
quired 'for the proper conveying of the ore

from one gang of magnets to the other, so

that'the magnetic particles of ore that are at-
tracted on-the septa by the influence of the
magnets can freely drop into a receptacle at
the lower part of the retaining-frame, while

the tailings and non-attracted particles pass

readily over the successive chutes and septa
The adjust-

direction is- aecomphshed by means of angle-
pieces g, that are attaehed to the shelves F,
and scerew-spindlesg’, that are Ppassed throun'h

tapped stationary plates g, said serew-spin-

dles being provided with nuts, hand-wheels,

By this
arrangementthedistance betweentheboxesC’
1s° reﬂ‘ulated 80 as to permit thefree dropping
of the magnetlc particles of ore that have ac-
cumulated on the surfaces of the septa and for

the purpose of regulating the proper relative
positions of the chutes in orderto effectually

separate the non-magnetic particles and the
tailings from the magnetic particles as the
ore passes down the chutes. The tilting ad-
justment of the gangs of magnets, with thelr
boxeés and septa, is’ a.ccomphshed by means of
secrew-spindles h, that pass through tapped
plates on the under side of the shelves and

impinge upon thestuds /', secured in the bot-
The boxes are hinged to

tom of the boxes.
their respective shelves at the front lower

edge, as shown in Kigs. 1 and 3, so that by
manipulating the Screw-8p1ndles % the tilting
of the'‘boxes on their hinged edge is accom-
plished. This tilting action plaees the septa

. of the gangsof maﬂ'nets in inclination to a
 vertical- plane and a greater inclination of the

chutes,:s0-as to produce a quicker motion of
the ore -and tailings passing over the same.
This is necessary so as to adjust the sepa-
rator to different qualities of ore, some of the
ore being more magnetic and richer than other
ore. 'By the tilting of the gangs of magnets

702,184

and septa the quicker dropping off of the par-

ticles from the septa is also accomplished.
The upper inclined portion of each septum
that the chute is connected to being under
the influence of the magnets serves to retard
the magnetic particles of ore that pass over
the same, while the non-attracted portions
and tailings pass quickly at uniform speed
overtheseptumontotheadjacentchute below.
The attracted ore particles thus pass slowly
on from the upper inclined to the main or
vertical portion of the septum, being retained
on the same by the stronger influence of the
magnets, and gradually pass over the vertical
to the lower backwardly-inclined portion, so
that they are freely dmpped off into the re-
ceptacle.

In thedrawings three:gangs of magnets are
shown, step-shaped one below the other. 1t
is obvious, however, that an increased num-
ber of gangs can be used, according ‘to the

.character and guality of the ore to be sepa-

rated. 1t is preferable to make ‘the width of
the gangs of magnets gradually increasing
from the upper toward the lowermost -gang,
so as to diminish the thickness of the layer
orsheetof oreand tailings that passesover the
increased chutes'and septa. A‘thicker layer
is supplied to the chute and -septum of ‘the
upper than is supplied to the lower :gangs of

| magnets, the thinnest layer gliding over the

chute of the lowermost gang of ‘magnets,
whereby the separation of the magnetic par-
ticles from the non-magnetic par t1cles or tail-
ings is aecompllshedm a more effective man-
ner than if all the chutes and septa, were made
of a uniform width.

The operation of ‘the magnetic-ore- sepam-

tor is-as follows: The natural or erushed ore

to be separated is conducted from the-supply-

-hopper B over the chute B’ below the*hopper

onto the chute K of the uppermost ‘gang of
magnets. The ore glides over the chute:and
is attracted to the septum by the'action of 'the
magnets of the uppermost gang, themagnetic
pamtmles adhering to the surface of the 8ep-
tum and gliding gradually from theupper to-

' ward the lower part of the same until the

septum is charged sufficiently, when thesur-
plus particles gradually drop off into a col-
1ect1n0'-receptaele at the bottom'of the'sup-
porting-frame, while the non-attracted parti-
cles and the tailings pass ontothe ‘inclined
chute of the next septum, ‘being distributed
by the diverging ribs into:a thmner sheet,so
as to be conducted to the-surface of the sep-
tum of the second gang of magnets, where the
same operation is repeated, while the non-
magnetic particles-and tailings are conducted
to the chute of the third gang and distrib-
uted in a still thinner layer and conducted
over the septum of the same, and soon.  The

magnetic particles attracted to ‘the surfaces
of the different septa accumulate gradually
to such an extent as to form a continuous web
or fleece-like body that gradually passes down-
wardly over its septum until they are dropped
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oﬁ in the eollectmo'-reeeptacle Thls 1S re-
peated at each septum, until finally the mag-

netic particles are attracted from the talhnﬂ's:
and the latter conducted off with an almost |

imperceptible percentage of ore particles re-
maininginthesame. The action of the septa
of the lowermost cangs of magnetsis the same
as in the first septum, all the septa being
‘‘charged,” so to speak, with a coating of ac-
cumulating magnetic particles that move
downwardly in sheet-like bodies, dropping off

at their lower ends, where they pass beyond

the field of magnetic attraction.

Having t.hus described my invention, I
claim as new and desu:'e to secure by Lettels
Patent—

1. In a magnetic ore-separator, the combi-
nation, with a supply-hopper, of a plurality
of gangs of magnets, each gang of magnets
being arranged in suitable boxes and having
their poles in approximately vertical planes,
said boxes disposed in step arrangement with
vertical spaces between the fmnt and rear
sides of adjacent boxes, septa secured to the
front side of said boxes over the poles of said

magnets, chutes supported on said- boxes,
means for horizontally adjusting and tilting
sald boxes, and means for independently ad-

- Justing sald chutes in inclined p051t10n sub-

30

stantially as set forth.

2. In a magnetic ore- sépmator the combi- |

nation of a gang of magnets inclosed in a snit-

E

able box having the poles of said magnets
projecting from the front of the same, a ver-
tically-disposed septum secured stationary to
the front of said box and over the poles of
said magnets, said septum having a resilient

upper end extending rearwardly in oblique

direction, a chute connected with and in the
same plane as the upper end of said septum

‘and supported on said box, and means for si-

multaneously adjusting said box and septum

in forward-tilted position, substa,ntmlly as

set forth.

3. In a magnetic ore- separator the combl-
nation of a gang of magnets inclosed 1n a suit-

able box having the poles of the magnets pro-
jecting from the front face thereof, a chute
supported on said box having an upper in-
clined portion arranged over said box and a

verfically-disposed lower portion arranged in

front of the poles of said magnets, means for
simultaneously adjusting said chute with said
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box, and set-straps ad;justa.bly connecting the

inclined upper portion of said chute with said

box, for independently adjusting same in in-
eh_ned position, substantially as set forth.
In testimony that I claim the foregoiug as

my invention I have signed my name In pres-

ence of two subserlbmﬂ' witnesses.
J OHN W. CARTER
-~ Witnesses:
PAUL GOEPEL,
HENRY SUHRBIER.
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