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T -all whom it may concern: -

L g |

IO

Be it known that I, HeNrY F. CaMPBELL, of
Melrose, in the county of Middlesex and State
of Massachusetts, have invented certain new

and useful Improvements in Magnetic Separa-
tors, of which the following is a specification.

This invention relates to apparatus for the"

extraction of magnetic particles«from ore;
and the ‘particular object of the present in-
vention 1s to provide a construction in which

- the tray or conveyer for conducting the ore

15 . | | tice
terfere to any extent with therapid vibrations
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30

past and in proximity to the magnef or mag-
nets shall benot only non-oxidizable and non-
magnetic, but also of a material so light that
itsinertia ormomentum will not practicallyin-

or shaking to-which. it is subjected.

A further object .is to provide meéans for
preventing the magnetic particles from leav--
g the tray or carrier prior to reaching the
- pomnt where they may be lifted by the mag-
net or magnets into contact with a belt or

other means for removing the magnetic par-

ticles aside from the tray or carrier; and a
further object is the production of a machine

as a whole which may be conveniently and

readily adjusted to vary the inclination of the.

ore tray or carrier without effecting the ad-

justment of the magnets relatively to said

carrier.

 To these ends the invention “consists 1
the construction and combination of parts,
substantially as hereinafter, - described . and

 eclaimed.

In the drawings, Figure 1 is. a vertical sec-

tional view of an ore-separator constructed
In accordance with my invention.

~1in Fig. 1. | Fig. 3 is a detail view of a modifi-

40

~ure of my application filed May 16, 1901, Se- |

cation.

thrown to connect the maghets in series.

‘The same reference characters indicate the -

same partsin all the figures. =
Iig. 11s similar in many respects to one fig-
rial No. 60,433, o . o
The framework of the apparatus may be of
any desired construction ‘and is here shown
as composed of uprights 2 and side pieces 3,

thesaid uprights being supported upon s suit- |

ccorda n; 1. Hig. 21s
‘a detail view of a shaker and hopper shown

Fig. 4 is a plan view of the inter-
changeable circuits of thé magnets, the switch
bemg thrown to connect the magnets in par-
~allel.  Fig. 51s a liké view showing the switch

| able base in a manner hereinatter descr_ibed,
sald base being indicated in the drawings by
the line 1. A shaft 13 is mounted in suitable

bearings in the framework and is provided
with a pulley 15; driven by a belt 14 from a

suitable source of power. "Mounted in suit-

able bearings at the upper portion of the

framework is a shaft 24,.-upon which are se-

cured three pulleys 20* 212 22%, said pulleys

55

being of different sizes, substantially as indi- -

-cated. It is to be understood that the ma-
‘chine carries another set of similar pulleys

upon another shaft in the same plane as the

shaft 24, and either one of these shafts is

driven by suitable power, so that the belts or ~

carriers 20", 217, and 227, which are mounted

“upon the said pulleys; may be suitably driven
in order that the lower stretches of the pulleys *
or carriers which pass under the magnets, as
“hereinafter described, will also serve to de-
liver the magnetic material raised:from the. -
shaking-tray at one side of the magnets and

o

tray. . |

70

The tray or carrier 33 for the ore, having

side flanges. 34 and a flange 35 at its upper
end, 1s'connected, by means of a spider 31, to
a pivot or bolt 32, carried at the outer end of
a bracket 30. Below the lower end of the

tray or carrier is a gutter 292, which delivers

“through a spout 29 into a hopper 28, said
netic parti- .
cles. The lower end of the tray is'supported
so that 1t may receive a lateral oscillating
shaking motion by means of links 36, pivot-

hopper 28 recelving the non-mag

ally connected with a lug 37 on the under

side of the tray and with a lug 38, connected
to a fixed cross-piece 39 of the frame. Lat-

eral motion may be imparted to the lower
end of the tray by any suitable means, such
as & pltman connected at 40 to a lug 41 on

the under side of the lower end of‘the tray.

Suwitable plates 50, preferably as many in

number as the magnets and carrier-belts, ex-
| tend across the tray and move therewith, A
series of shutters or distributers 53 are con-
'nected to said cross-plates 50 by thumb-

screws 52. A receiving-hopper 60, having a

spout 62, 1s suitably supported by the frame-
“work above the upper end of the tray, said .
hopper discharging into a box 70 and over an

80 -
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apron 72, having side flanges 73, onto the

tray or carrier 33. Cross-pieces 90, carried

by the uprights 2 and extending over the

105



tray, are provided with slotted lugs 91 TWO
bars 92 (only one being shown in the draw-

" ings) are provided with bolts 93, arranged in-

~the slots of the lugs 91. . Adjusting-screws 9

28 e the under side
B ted vertioally:

N simultaneously justed
- The upper or first magnet 100 1s connected to

o ‘the bar 92 by means of & plate. 102 and bolts.
in my other applea-

104, Ths magnef, s
~ “tion Hereinbefore referred to, 18 compose
g plaraht or series of bars of magneuc mate-
~ rial, the ower ends of which '.
is by a pl,ate%-lO{),..-aloﬁg'.-j_a,nd: under which the
" lower _stretchqfthe-belt 20P passes.. '.
~ond magnet 114 is also supported by .the bar
92 by means of the

s

~ The series of bars of which this magnet 110 1s
20 also composed are. also provided at thelr

" lower endswith a plate 1 Iﬁ,’extendmilﬁngtrh-

~ yise of the series. ‘The carrier - elt 21°
passes along the under surface of sald
25 The horseshoe -magnet

plate

rted at one

~ gether at 124, is supp

 of which are suitably connected to tl
30 WOTK.  The upper bars 121 of this niagnet
- are of different lengths, as described 1n said
~ earller 2 plication; the ends of the longer
bars 121 being indicated at

"~ plate 129 extends across or along
15 the series of upper bars of
. the belt or carrier 220 rides along and under
gaid plate 129. - . a o
140 represents

' " 516 lower bars 121 of the horseshoe-

40 magnet, said keeper being secured to the said
) v bolts-141. - | IR ’

the ends of

Eassing through
ame and bear-
~ ing on the under keeper 140,
45 -whereby the lower half of the magnet may be
o adjusted-independently of any other adjust-
~ ments of the apparatus. o |
147 represents
its lower end connected {o the upper arm of
co the Ih‘i)rs'eshoe—ma% et by & bolt 148. Thas
7 orm 147 is formed atb; itgupper.end' with &
~ slot 149, thrOugh-Which'_&.bolt 149* passes
" 'into a portion 3 of the frame. B
~ this slotted arm 147 the upper
gz horseshoe - )
77 pendently of any other adjustment.
-~ Assofar described the apparatus, as ab
- gtated, 1s oT

ove

. cation, Serial No. 60,433, above referred to.
60
~ tray 83 is composed of a, light non-

1 _ oxidizable
pon-magnetic material,

such as aJuminium.

“Vulcanized rubber or indurated fiber board
sulfids  and

is essentially proof against the

65 oxidizing ';:heml_ca_ls in the ore. and.

| Hitlo or no obstruction to the passage over L.

“through the cross- ieces 90 and en~
der side of the bars 92, whereby.
bars 92 and the niagnets carried theréby.

are connected

127. A strip or

the magnet, and

may be the same as in my appli-

The bottom or ore-carrying portion of the

d of |

120, consisting of |
" two series of bars 121, which are hinged to-

. ortion by -
-~ “means of a strut or struts 144, the lower ends |~
to the frame- |

s keeper secured at the free |

By means of |
half of the |

magnet may be -adjusté'd mde—

‘measurably serve the pur
for the tab e,‘especi&ﬂ({ if t
with some filling, an

be mounted upon some

‘as laminated “wood, the purpose b

0 Sl ed by the bar :me_&ns-co.nnected',with-
plate 112 and bolts 113.

‘made af such material as stated.

‘ters 53 to and from

‘out of the mass of ore before

net next above 1t.

‘particles may

| spar;e' or

810,841

| W_éi ht. One of the .'chieffrequisites of the

table is a surface that is smooth and offers

f the same be treated
‘such therefore would

be within the scope of my invention. en
desired,; the bottom Or carrying surface may

have. the tray as light
inertia ‘and

momentum - will - not interfere

| with the rapid shaking thereof by suitable

' ‘the lug 41, and,
thermore, a MOLOT of less power 1S
to vibrate or shake the tray when the latter1s

Jight structure, such

necessary

Further-

) | 70& |
15

80

more, this lightness of construction tends o g

ray Or carrier

so as to have

therefrom. .~ - |
Tn the operation of the
placed on the hopper
over the apron 72 onto the rapidly—vibrating

tray 33 and oradually moves downward along

the latter between he distribitters or shut-
| the lower end of said tray.
During the passage of the ¢
nets t e magnetic particles_are lifted from

the ore against the carrier-belts and by means
of the latter are

discharged 1nto suitable hop-

machine the ore is.. .
60 and falls therefrom

05

ore under the mag- -

100

pers or receptacles, (not <hown herein,) all as

deseribed in my said earlier application. 10
prevenﬂ.-'m&gnetic particles irom being lifted
the latter arrives
under the carrier-belts, Lk provide a series of
septums a. These septums are or May be of
the same material as the tray 39, They are

‘suitably supported by or connected with the
' )V 1Y thumb-screws.
distributers

edge of the
the carrier-
L end of the
_tray, and from this point the first or-upper

of the same

‘53. to the plates 50. ‘The lower
septum extends ander the edge of

helt . which 1s toward the upper

Tn other words, & Narrow
space isleft betweel the lower edge of the up-
per septum and the upper edge of the inter-
mediaté septum, through which magn etic
be lifted by the first magnet
against the arrier-belt 20°, and a similar
passage 18 provided between the
lower. edge ol the intermediate septam hnd

of little | the upper edge of the lower septum for the

105

110

115

20

130] |

90
shake the magnetic particles =

125 .
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810.841

ipward passage of particles lifted by the in-

- termediate magnet against the. carrier-belt
The lower edge of the lower septum ex- |
tends under the upper edge of the carrier-
‘belt 22°) 50 as to '

" the strip 129, No

LO

“21P,

prevent the passage of mag-

netic particles around to, the upper side of

that none is needed at that

- point, because the power of the magnet 120 is

- such that any particles capable of being lifted

15

out of the ore by any magnetic force are at-

.. tracted directly against the carrier-belt 22b,
| of sep-
| a cover for the
tray, the spaces between said septums form-
Ing transverse openings

It will be understood that.the series
tums practically constitute

which are parallel

- with and adjacent to the two carriers 20° and

20

“tions of the tray and magnets, I provide the .

lugs or uprights

‘the machine showh in the- rawings with a

: s;ronﬁ_hiﬁged connection with the base 1.
lnge

30

 This- _
- at the lower end of each lug, said ribfitting in
8 socket. ¢, suitably supported upon the floor

a5 .
| - The other end of the machine is |

21°, said o
. the width of the carriers, whereby magnetic

‘particles s
elther side of

penings being of less width than

are prevented from being lifted to
either of the magnets 100 ‘and
110. CluIe -

- Inorderthat the apparatus as awholemay
be varied in its inclination, so that the speed.
of the material flowing down the tray 33 may
~ be altered without varying the relative posi-

2 at. the right—hmid end: of

connection may .provide a rib b

i

- provided with one or:more brackets d. One.

such bracket is shown as connected to one .of

~ the uprights 2 at the left hand of .
Pivotally supported in-the bracket d is s nut |-
- ¢, through which a screw f passes, the lower:
‘mounted end of this screw fitting In a socket

g, suitably secured to the floor or base 1. A
- hand-wheel & may be used for rotating the.
screw, and so raising or lowering the supply |
- end of the apparatus bodily in a manner that..

40

45

will-be readily apparent.

the ore 1s caused to pass or flow.in a lively

gﬁtlancip%ﬁondi tion below the magneét or mag-

nets.

-Imagnets may be accelerated. or diminished

55

by means of the adj ustment of the entire ap-

paratus above described. - I'am therefore en- |
adjust the opéerative speed -

abled to accurately _
capabilities of the apparatus according-to the

- particular ofe being treated. This is of par-

- bodies, as in this
bo

ticular advantage in an apparatus which em-
| case, & plurality of magnets
of varying powers,

- substantially equal distances above the tray

- or conveyer, for the reason that, as above.
- stated, a

justinent of inelination of the appa-
ratus will

.a1d-in beating out or shattering
| -adhering masses of

 sity. In-such case;t

| nets may be-changed from series to multiple
[‘and-from multiple to series at pleasure. Such
| changé will, however, be
savein case.of the lower or most intense mag-

- In Figs. 4 and 5 I have shown
‘ment whereby thé magnets

resents the return-wire.connected to
| 205. 206 representsaseries of terminalscon-
nected by wires in parallel to the several mag- -
| nets. -In this parallel system is '
resistance device 207,
resistance-coils. ‘
terminals from which wires lead to the mag-
‘nets In series. .
‘thrown to the position. shown in 1
current-is-applied to the magnets in parallel.

operation.” . .
the position

th&ﬁgure. N

s animated movement below the -

| shaker:

but-having their poles at

not affect in any way the-relative

8

| 'powers of the magnets, which are fixed in po-

sition relatively to the tray or conveyer. -
The septum or septums above desecribed

65

the possibly-
ore, because any such.
{ masses which may be drawn against the un-
129, septum 1s shown above |
the portion of the tray which is beyond or be~
low the right-hand edge-of the carrier-belt
22 for the reason

270
der side of a septum by the bar of the ma net
‘toward which said mass is moving will -be

drawn with sufficient force to aid in
it up, while the violent agitation and _
of the septum with the tray or carrier will im-

reaking-

shaking

75

mediately dislodge said mass and cause it to -

work gradually down to the carrier-belt next L

below that particular septum.:

While most ores will be effectively treated

by the magnets in series, certain refractory:
ores may require a

net.

. . ts may ‘be used
either in parallel or in series.

ohe terminal 202 of the switch 203, 204 rep-

208 represents a series of

"When the switch 203 is

and the resistance device 207 is-in
When :the switch is thrown to ,
shown in Fig, 5, the current is'applied to the

‘magnets in series and the Tesistance 207 18
cut out. Iy 8. 4 Y _
represented in full lines and the dead wires -

I LI . 1XQ
oo . t- The angle of the floor of the shaker is = .
.. -The apparatus as a whole 1S one in which “sharper than that of the table, so that the ore
' 18 thrown to the lowest” point of the said
-shaker and-dgdinst the gate and to the aper-
_ ) , ma, quantity of ore in
‘the shaker, the same result follows.

In Figs. 4 and 5 the live wires are

mn dOttEdl lines.” :

tures. . However small the

be seen that the lower ends of the feed-pipes

~conform to the angle of the shaker-floor or to
K 0 . the.nloor of said

| By this conformity and the oséilla-
tion of the shaker a.self-determining or self- -

the block or-boss 721 on the.floor

imiting feéd of the ore is insured. . A col-

" Ll

umn of the ore-is continuously by gravity

]

pressing upon. the: floor of the shaker or the L
‘block or boss 721, fixed upon the floor of said
‘shaker. " The oscillation of-the shaker deters:

mines the low of said ore until the chambey

| of said shaker-is partly filled with ore, when

seldom - required

It will -

8o

reater magnetic inten-
_ e magnet-windings be-
1ng such as to permit it, one or all of said ma%_ o

an arrange-

9¢.

| 200 represents -
4 wire leading from the source .of power to

terminal
o5

included: a -
composed of lamps and

L1OC

Hig. 4, the -

105
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“-the flow from the pipes momentarily ceases. |

As soon, however, as the flow from beneath
_ the adjustable gate and through the aper-

- tures has slightly reduced the ore in the cham-
-5 .ber there follows another flow of the ore

from the pipes, which flow is obstructed by

- -the ore in the chamber surrounding the ends

~of said pipes until the volume of said ore is |

~ again reduced and the flow succeeds. = This

[C

20

25

30

mtermittent flooding

stops, with no danger of overflow. .- It is self.
1imiting or determining. A nearly uniform
‘depth of ore is maintained in the chamber,
and, more important-still, & uniform pressure
~ of ore is maintained at the line where said ore -
- 1ssues beneath the gate through the several
- apertures and upon the .apron of the shaker,
thereby securing a flow of a(predetermined:
film of uniform depth and constant in quan-
tity upon the table of the separator and
across 1ts surface. S .

-1 have so COnstructéd and 'afﬁ'a,hged- the
upper” poles of the horseshoe-magnet 120
that each is provided with sharp corners, the

lower one of which i’s-presen_.ted tothe tray or |
eonveyer and to the material passing over it.’
The face of each pole lies ih a plane which-

forms an acute angle with.the surface of the

‘tray or conveyer. The effect of this arrange-

- ment is that the material in passing under the

35

polesof the horseshoe-magnet travels throu_gh

-8 magnetic field of gradually-increasing in-

tensity. As the material enters.the field of
- this magnet it 1s first influenced by the mag- |
netic arc formed between the face of the poles

127 and the under poles. This is not suffi-

~ cient to lift the magnetic particles from the
tray. It serves to polarize them in advance:

40

- poles 127 and prepare them for the miost

of their arrival under the lower corner of the

- effective work of the magmet. The lower

45

50

would be thereby attained. I do not, how-
~ ever, herein claim a magnetic separating de-

. 35

corner belng a sharp angle and nearest the
tray creates the most intense portion of the:
arc, immediately beyond which the material |

- leaves the magnetic field and the non-mag-"
- netic material is discarded. It is-obvious
‘that the lower poles of the magnet can be
formed and arranged in a similar manner, so |
as to present -a sharp corner nearest to:the

surface of the tray, and similar advantages.

vice arranged to remove magnetic particles
from a mass of ore, a tray .or conveyer ar-
ranged to conduct the ore, and magnets hav-
Ing & pole or poles arranged in relation to the

| 1t ] and cessation in the
~ flow of the ore continues while the machine is
- 1n operation and ceases when the machine

b

i.

a

‘the ore upon t

form thie

aside

810,841

tray, so as to form a 'magnet'ré field ot gradu-
ally-increasing. intensity across the path of
e conveyer and of greatest in-

6o .

tensity at the point where the ore emerges

from the magnetic field, as the same form -
the subject-matter of my application, filed
| February 12, 1903, Serial No. 143,012.

. Having thus explained the nature of my

said invention and described a way of con-
structing and using the same, although with- =~
out having attempted to set forth all of the

| forms in-which it may be embodied or all of
| the: modes of 1ts use, I declare that what I -

= .
[

. 1. The combination in a- magnetic separa-

" W '
'
r

‘structed surface at a due distance below the
‘magnet, for supporting and conveying the

"0

tor, of & magnet; a tray, presenting an unob-

material s&readin:aﬁlm'ofhsubstantialxly uni-

transverse

shaking movement to the said
support. " R | |

magnetic particles from a mass of ore, a tray

or conveyer arranged to conduct the ore to
the field of said device, magnets furnished
withspools-so wound that the current may

- .2. In a magnetic ore-separator, a mag-
netic separating device arranged 4o remove

. ness under and-past the magnet,
-and through an uninterrupted. field of such
magnet, & cover for said tray for preventing
| the passage of magnetic particles to the sides -
of the magnet, and means for imparting a

8o

go

be changed from series to parallel, means for

maki’ﬂi such change, and means for carrying
the particles removed. S

tor, of a magnet; means, presenting an un-

{eobstructed surface at a due distance below

the magnet; for supporting and conveying =
‘the material under and past the magnet, anﬁ o
| through an uninterrupted field of such mag- =~
‘net, :and ‘to pass it, spread in a film of sub-
stantially uniform thickness on the surface
.beneath the magnet, a vibrating shaker for
‘delivering the material to-the said conveying

3. The combination in a magnetic separa-

05

100

means, said shaker having a boss, a hopper -

‘arranged ovér said shaker and having a pipe
the delivering end of which terminates over
and close to the top of said boss, and means
for causing the particiés of ore to be mechan-~
1cally agitated under the magnet in a direction

other than that of the travel of the ore.

105
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-In testimony whereof I have affixed my -

signature in' presence of two-witnesses. .
L - ‘HENRY ¥.CAMPBELL.

~ Witnesses: |
- A. D. HaRrISON, =
GEORGE PEZZETTI. -
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