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To all whom, it may concern:
~ Be it known that I, Gustsv M. .GOUYARD,
a citizen of the United States, residing at
Leadville, in the county of Lake and State of
Colorado, haveinvented certain new and use-
ful Improvements in Eleetro-Magnetie Sepa-
rators; and I hereby declare. the following
to be a full, clear, and exact description of
the same, reference being had to the accom-
banying drawings, in which— |
Figure 1 is a plan view of apparatus em-
bodying my invention, the electro-magnetic
~chute or preparatory portion thereto dis-
placed to

io

I
e adynamoorothersource orelectricity through
- the apparatus and through a pole-changer
being also shown, and ¢ |
being shown in transverse section. Fie, 9 'jg
20 -a vertical seetion of the apparatus on thelina
T x, Ifig. 1, showing the preparatory chute
thereof. Iig. 3isa diagram Hlustrating the
relative arrangement and electrical connee-
tion of the revolving electro-magnets with
each other and with the commutator; and Iig.
4 illustrates one form of positive gearing by
‘means of ‘which the two seis of revolving
magnets or drums which contain them niay
be caused to move in unison,
sisting of sprocket-wheels on the shafts of
the drums and a sprocket-chain from the
power-shaft,
Like symbols refer
they occur. |
My invention relates to the construction of
electro-magnetic ‘Scparators for eliminating
magnetic particles from pulverized ore of
any character or from any other material
which contains the metal in g divided condi-
tion, and has for its object to dispense with
clearing-brushes, belts, aprons, and like ad-
juncts, whereby the apparatus is simplified

25
30
to like parts wherever

35

40

and rendered more efficient and certain .

18 operation.

45 To this end the main feature of my inven-
+  tion embraces the combination of a plurality
- of revolving electro-magnets arranged in se-

ries, a divided commutator, and a plurality

~ of connections betweer the divided ecommu-

50 tator and the series of electro-magnets; where-

by the polarity is reversed in successive por-
tions of the series of e:ectro-magnets,

show the revolvin gelectro-magnets
to better advantago, the electrie cirenit from

& preparatory ehute’

the same ©on-

'i A secondary featare of iy mvention am-
braces the eom binalion of two OI' more sefx

| of revolving electro-magnets, the electro-mag-

nets of each set Arrangea in series, a divided
commutator for each set, and o plavality of
connections between each series an ils co
mutator, said sets arranged in juxtaposition
[0 inerease the working field of the apparatus.

There are other minor features of inven-
tion, all as will herein

P will now procecd 1o describe my invey-
tion more fully, so thai others skilled in the
art 1o which it appertains Ay apply th
S&INC, | |

Phe apparatus shown tire drawings in-
cludes a preparatory apiaratus, (indicated by
A)and. the separator proper, (indicated by i)

~In the breparatory appavatus, a indicates -

sultable nopper for the reception aud deijy-
ery of the matorial containing the magnetic
metal; 04, two thin vertical walls of ion-
magiuetie material, which form a ¢hute, the
lower ends of said walis / O being provided
with hinged defiectors o &, which can be ad-
Justed to any desired melination to direct o
| the desired pointihe material passing throngh
the chute,  Exteriortheroof and in clogdprox-
imity to the said walls O & ave placed aleatro-
maguets 11 2 2—apy desirednunber—to Pro-
duce an electrie fielg within {he chiite, and
through whieh the magnetic particles mupst
ass, |

Immediately below the
| ratus A isloecated the separator
| said separator 1S composed of one or mops
sets of moving eleet-ro-um-glmt@, each set con-
nected in series, each sof having a prurality
| ::}f cornections with g, divided commutator,

I'he preferred: construetion of each sei is that
shown in the drawings—that 18 to say, oa a
suitable shaft {4 is arrauged s divided COMi-
mutator 5, the namber of sections or divisions
of the commutator correspending swith {hae
number of electro-magnets in the series or
i withthe numberof distinet portionsinto whiel;
1t is desired to divide the series in the opera-
tion of the machine, |

6 indicates the Loi-magnetic metal or inay-
lation surrounding the shaft + and 7 the seft-
iron exterior.thercto and torming the cores 79
of theseveral electro-magnets 8. Theelectre-
4 magnets 5, which, ag shown,
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after more full yanpear,

preparatory appa- o
proper I3, and

are radially arp-
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~ and thus increase the force of thefield through
~ which thé material from preparatory appa-

 gear with a sprocket-chain D? driven from a

- suitable power-shaft D% asillustratedin Fig.4.
11 12 indicate electro-magnets placed op-|
. posite the respective sets D D’ of electro-mag-
‘nets, preferably diametrically opposite to the
- field, 80 as to present a neutralizing force to

- the non-gathering portion of each drum, and

55

. 66

3,
o~

-ranged with relation to the shaft with which
they revolve, may be any desired number,

either arranged in multiples transversely or

in pairs, as shown in the drawings; (see Fig.

1,) and all the electro-magnets of the set are

wound continuously or in series (see diagram
Fig. 3) and connected with the separate divis-

ions of the commutator 5 by a plurality of

connections 98 9° 9¢, &e., either between the
separate magnets or between groups of mag-
nets, according to the number and accord-
ingly as force or length of field is required.

For instance, where there-are twelve electro- |

magnets 8 there may, if desired, be twelve

.ecommutator divisions or plates 5* 5°, &c., and

twelve connections 9* 0% &e., so that each
electro-magnet has a direct connection with
the commutator, or there may be only- six,
four, or three commutator-plates, so that sepa-
rate groups of the series have but a joint
connection with the commutator. |

The radially-arranged electro-magnets 888 |

are 1neclosed by a thin non-magnetic casing

10, preferably of paper or leatheroid, which
constitutes the periphery of the revolving |

dram and upon which the material to be

separated falls from the preparatory appa-

ratus A or is drawn by the magnets, and the
ends of the drum thus formed may be closed
by disks of brass or other non -magnetic

metal, so that the sets of magnets are thus en-

tirely incased and protected from dust or dirt.
Though a single set of such magnets 18 op-
erative in itself and is the type of my ma-
chine, yet I prefer to use two of such drums
(or sets of revolving magnets) D D/, arranged
in juxtaposition, and connect the same by
positive gearing of any character which will
insure their revolving in unison, so as to pre-
sent negative and positive potles to each other,

ratus A has to pdss. For this purpose the
drums D D’ may be provided with suitable
shafts having sprocket-wheels d d’, which

thus insuare the discharge of all iron particles.

Owing to the arrangement of the electro-
magnets 8 8 8 in series and their connection
either separately or in groups with-the divided
commutator by a plarality of connections, as
hereinbefore described, it follows. that while
the working magnets or those next the falling

current of material to be separated arecharged |

- tothe full capacitythe remainder arealsomore

or less charged in proportion inverse to their
resistance, and though weaker than the work-
ing magnets are stillsufficientlystrongtocarry
somie magnetic particles. Toclear these parti-

cles from the drums, I provide the electro-mag-.

nets11and 12, soarranged thatthe polesthere-

460,962

of are opposite the si milar i_)olés of tlie-maéﬁets

oh the drums, and thus neutralize the power .

of the drum-magnets. These magpets 80 ar-
ranged I term “repulsive magnets.” -

Below the drums D D’ are pansor recepia-

cles 13 14 for the reception of the magnetic
particles, and between the said pans and di-
rectly below the passage between the drums
D D’ is.a ehute for conducting off the mate-

rial from’ which the magnetic material has

been. eliminated. -

In connection with apparatus of the gen-
eral character hereinbefore described some
form of pole-changer and some source of elec-
tricity are employed; but the particular con-
struction thereof is not material. The pole-

construction of the one shown at the right-
hand upper corner of Fig. 1—that is to say,

on a suitably - journaled driven shaft is
mounted a cylinder of insulating material

having at its ends brass contact-rings, from

each of which extends a sertes of contact-
strips less in length than the length of the
cylinder, but of sufficient length to acéompli--
“date thé brushes F? F?, 'said contact-strips in-

70
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‘changer may, if desired, have the-general

QcC

terlapping or arranged alternately, as shown.

\V,i,t{h' the brass contact-rings of the pole-

changer F theé wire ¢° from and the wire f*to
| the dynamo are connected by suitable brushes
‘¥’ and FY, respectively.! The brushes F* and

I3, which rest on the contact-strips arranged
wngitadinally on the periphery of the eylin-

equal fo the distance between strips.

which is the preferred sotirce of electricity.
One distributing-brush e of the dynamo is
connected with the neutralizing or repulsion
magnet 11 by wire €’,;-and the current is con-
ducted thence by wire ¢*to the first of revolv-

ing electro-magnets D, thenee by wire € to

the second set of revolving electro-magnets,

changer F, and from the brush F’ of pole-
changer F the current passes by brush ¥ and
wire f to and through the several magnets 2
1 1 2,and by wire f’ returns to the .pole-

changer F, whence it passes through wire 7*
to the dynamo E.

and have independent connections 92 9%, &e.,

An the drawings, E indicates a dynamo,

thence to the second neutralizing or repulsion”
magnet 12 by wire ¢, by wire €° to the pole-

~ When the current enters the set of revolv-
{ ing magnets 8 8, which are wound in circuit

95
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der, should be set one in advanee of the other -

105

[I§
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with the respective commutator-plates, (see

Fig. 3,) it will divide, the larger portion pass-
ing through the singles or the small group of
magnets, as the case may be, lying between
the brushes, while, owing {6 the resistance in

__125

the remaining magnets or larger group, but

a small portion of the current passes there-
through. Aseach single or each group passes
beyond the brush or beyond the field it fol-
lows that it enters the larger group, and its
polarity is immediately reversed and aects re-

130

pulsively on the iron particles, causing them

to fall or be deposited in the receptacles 13
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14, Should the particles not
deposited on the reversal of.
the magnets 3, escaping from the field,

will be carried into

SR ™ §

be immediately
the polarity in

they

the fields of the neutral-
jzing or repulsion magnets i1 and 12, which
will neutralize the foree of drum-magnets 3

“as they come opposite thereto and insure the
deposit of any resicuum in the receptacles,

10 ing drums D D

In operating the separator

and thus elear the peripheries of the revolv-

the pulverized

6re or equivalent material containing  the

maguetie patticles is fed into

hopper a and

allowed to fall in a divided current through

‘tween the electro-magnets-1 1 and 2 2.

the chute formed by the walls b b and De-

This

- attracts the magnetic particles to the outside
of the current of falling matter, and by regu-

 lating the inclination of
20

the hinged deflectors
¢ ¢ the delivery of the carrent of fine mate-

sial and the partially-separated (or concen-

- {rated) magnetic particles

to the field of the

revolving magnets can be perfectly regulated.

The magnets in the preparatory chute
‘however, if constant,
of more or less of the magnetic

will,

cause an sccenmulation
particles on

the walls of said chute opposite said magunets,

‘which accumulation

will, if permitted to re-

main, impair the efficiency of the apparatus.

jo 11 y.r
~ pole-changer, which-changes the

This, however, iq corrected by the use of the
polarity. of-

the magnets, and thus prevents the accumu-

1ation on the sides of the
terial passes through the

35

13-andJ4, in manner

chute. -As the ma-
1 field of .the revolv-
ing magnets the magnetic particles will be
eliminated and deposited In the receptacles
hereinbefore specified

when deseribing the operation of the revolv-

ing magnets.
Havingthus
claimgand desire to secure
18 . |
1.0 3
tion, with a plurality of magnets
in series and each s6%
to a separate plate or

40

magnetic separator, the

45

tator, 6f acommutatorhaving s separate plate

described nny,inv.ezltion; what I
by Letiers Patent,

combina- |
connected .
of magnets conuected | uary, 1331,
division of the commiu- } |

or division for each set of magnets and a pair

- of brushes thévefor, whereby the working

:5'0; magnetis are all of one polarity,

,--.F.

which polarity

1 tion,

f

{ aurrents in said magnets, substantially as and

1 a preparatory

ischanged when the magnets pass the brushes,

substantially as and for the purposes specified.
9. In a magnetic separator,

arranged in series and having a plurality of

3. In a magnetic separa or, the combina-
arranged in series, of a commutator having &

| plarality of plates, each connected with the
geries of electro-magnets, and g neutralizing
or repulsion magnet arranged opposite- the
revolving magnets, substantially as and for
the purposes specified. | -
& In & magnetic separator, & preparatory
chute _11aving_electm-magnets at its opposite
sides and a pole-changer for alternating the

ol N

 for the purposes speeified. - |
5. In a magnetic separatol, the combina-
tion, with a revolving seb of electro-maguets,
of a preparatory chute having electro-mag-
nets arranged on opposite
stantially as and for the purposes specified.
6. In a magnetic separator, the
tion, with a series of revolving electro-mag-
nets, of a preparatory chute having pivoted
deflectors at its lower-end and electro-mag-
' nets arranged on opposite sides of the chutle,
substantiallyasandfor the purposesspecified.
7. In a magnetic separator, the combina-
| tion, with olectro-magnets arranged in series,
| of & divided commutator having a plurality
of conneations with the scries of electro-mag-
nets, a neutralizing or repulsion magnet ar-
ranged opposite the revolving magnets, and
chute arranged over the field
of the series of magnets, said chute having
" electro-magnets upon 1ts opposite sides, sab-
stantially as and for the purposes specifie.
- Intestimony whereof Lafiix my signature,in
presence of two witn esses, this 5th day of Jan-

GUSTAVE M. GOUYARD

Witnesses: |
. W. RITTER, Jr.,
F. R. CORNWALL.

3

the combina-
“tion of two sets of electro-magne*s, cach set -
. _ , 55
| commutator-plates and connections, said sets
geared tomovein unison,andsuitable brushes,
substantially asand for the purposes specified. .

sides thereof, sub-.

combina-

with a revolving set of ,elee‘i;m—ma;gnets' 6o

70

75
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