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To all whom it may concern.: !

Be it known that I, ERMINIO FERRARIS, a

subject of the King of Italy, and a resident

of the city of T'urin, in the Kingdom of Italy,
have invented certain new and useful Dy-
namic Magnetic Wheels for the Separation of
Mineral Ores by Means of Electricity; and I

~ do hereby declare that the following'is a full,
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. of the rim of wheels of modified forms,.
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clear, and exact description of the invention,
whieh will enable others skilled in the art to
which itappertains to make and use the same.
This invention relates to an apparatus for
separating ores and metals by the aid of elec-
tricity. | o T |
The invention consists in an arrangement

magnets, which are connected with one an-
other and with a commutator located at right

|
- on the armsof a wheel of a number of electro- i

~angles to the axis of the wheel, and of a rim

or crown of magnetic metal surrounding the
wheel, on which rim the ore or metal is car-
ried and separated by the change of the elec-
trie current. - o
In the accompanying drawings, Figure 1 is
a part side view of the wheel with one of the
side flanges removed. Ifig. 2 is a half-eleva-
tion of the wheel and a half-section through
the center thereof. Iigs. 3 and 4 are views

-

alternately on two circles concentric with the
wheel. L | | |
[l are two brushes placed diametrically op-
‘posite each other and each always bearing
against at least two commutator elements.
e 18 the rim or crown of magnetic metal sur-
rounding the arms or spokes a. |
i ffare side plates of non-magnetic metal
which cover the two sides of the wheel from
above the rim or erown e to the boss.
| YWhen an electric current is conducted
through the brushes, it branches off, as in the
Pacinotti ring, into two currents, which ex-

cite inthe two halves of the wheel magnets of
unlike name, one half being south magnetic

and the other half north magnetic. As, how-
ever, the brushes are each in contact with two
commutator elements at the same time, no
current passes through theintermediate bob-
bin and the corresponding segment of rim e
| remains neutral. In this way with a wheel of

twenty-four elements eleven twenty-fourths
| of the rim orcrown e¢isnorth magnetie, eleven
twenty-fourths south magnetic and one plus
one twenty-fourths neutral. As, however,
the rim or crown forms a closed circle, it has

always a tendency to divert the lines of force.

The consequence is that as regards the ex-

of the apparatus in the working position.
IFigs. 5 and 6 are sectional views of a portion
Fig,
7 is a cross-sectional view of the wheel-rim
shown in Iig. 6. | |

The principle on which the construction of |

the apparatus is based is similar to that of
the Gramme (Pacinotti) ring. .

a are the arms of the wheel, east in one piece
with the boss 6. The wheel is fixed on a hori-
zontal shaft ¢, carried in bearings d and
driven through band-pulleys, or in another
suitable way. On each of the arms ¢ there is

a bobbin g, all the bobbins being of like form |

and connected in series, one behind the other,
so that they form one single uninterrupted
eircuit. | | |

~ hare the wires connecting the bobbins sue-
cessively with one another. I‘rom these wires
i there are wires ¢, terminating in a commu-
tator k,located at one side of the wheel and
at right angles to the axis of the same. The

elements of the commutator, corresponding

terior effect the magnetization of the rim or
crown decreases from the two poles to the
neutral diameter. |

In the length of wire passing from one
bobbin to another connection is formed in
the electric circuit through a wire ¢ with a
segment of the commutator %, as in the Pa-
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cinotti ring, with the difference that in my

wheel the bobbins are located on the arms or
spokes, whereasin the Pacinotti ring the bob-

bins are on the outer ring. In my wheel the

commutator-segments are placed alternately
in two circles, whereas Pacinotti’s commu-
tator is in a single circle. When the current
from oneof the brushes [isconducted through

' a commutator-segment and through the con-

necting-wire 17, it separates into two currents,

cach of which passes through half the num-

ber of bobbins, to be conducted out through
the second brush. As, however, each of the
currents passes through half the number of
bobbins in an opposite direction, they excite
poles of unlike name. TFor example, if the

in numberto the number of the bobbins, bear

| contact diameter of the brushes were hori-
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. zontal all the top arms might be novth mag- |

S § netic and all the lower arms of the Wheel
Therefore there are: alwa} g :
twWo pomts in the wheel-rim which are equi-:
:dlstant from the extreme north -and south

magnets.

- in the manner ﬁhown in Fw*s

" ism and of different kinds, such as’ copper:
~ ore containing iron,from whichlead and iron
- may in this way be separated; also, more or
~ less magnetic metals, such as: mckel ir onjf

3

zmc &e.

o As the two halves of the Wheel form oppo~a |
SEREEREENE 51te magnets, a portion of the magnetism near
~ the neutra,l zone will be equ&hzed orrendered.
uniform by the rim,the moreso as this latter

is eomposed of maﬂnetlc metal, such as cast
or wrought iron or steel and f01 ms a kind of
armature for the ad,]a,cent magnets of unlike
For this reason the mwnetlsm near
the neutral zones will be weakel than in the
middle between the same.
explained the graduation of the attractive
force of the wheel rim from the poles to the
neutral zones, (neutral axis.) The diameter
connecting the poles is at right angles to the
neutral axis. The pieces of ore or metal at-
tached to the wheel-rim will therefore not
drop therefrom all at the same time, but at
different intervals of time, according to their
varying magnetic properties, those which are
hw‘hly macmetle accompanying the wheel-
rim as far as the neutral zone, but the less
magnetic leaving the same so soon as the at-
’rmctwe force is overcome by the weight of
the material.

P Q R, Fig. 3, indicate, by way of example,

~ the places where metals of “different degrees

60

of magnetism would fall from the wheel-um
P bemn‘ the place for the least m‘wnetlc
metal, Q that for a metal of a higher demee
of ma,ﬂ*netlsm and R that for a thorounhly-
mag netlc metal

In order to increase the surface of contact
and to retain the materials under treatment
for a longer time on the rim e, this is pro-

“vided w1t]:1 teeth or with iron blades placed

radially, as shown in Fig.1. The intensity of |

‘size may be treated,

. ‘These points are neutral, and as |
BERREES they are opposite each other on the wheel- |
 rim the diameter connecting them forms a
' peutral zone or axis, whleh is auwmented;
‘through the brushes bemﬂ' SImultaneously in |
~ * contaet with the seﬂ'ments of ‘the twocommu-
The current does not pass
through the bobbin, which by its ends is in
§connect10n with the two commutator-seg-
‘ments in contact with the brush. - Ther eforef 1
" the bobbin remains unmagnetized until one |
~ of the two seﬂ*ments passes ama,y fmm theé
SR -brush - | also, the useful e
R and 4: |
3commmuted ore is conducted onto the wheel :
and an electric current passed into the same
‘through brushes /,the apparatuswillnot only
‘separate the thou}unhly—ma,o*netlc metal from f'bla,des or bals
‘the non -magnetic metal, but also ores and

‘metals of an 1ntermed1ate degree of magnet-

In this.way 18

468,599

so high that mateua,ls in p1eces of .:my deswed ;
provided that the dis-
tance between the rim-teeth or the width of; EEEEEE
the cells 18 pmneﬂv ploportloned to the size . .
;ofthepleces .
To obtain the most Smtable mclmatlon of L
the neutral axis, as shown at X, Fig. 3, the =
connecting-wire 01‘:‘ two bobbins ne}s:t to ea,ch; SRR
‘other should be connected not to theeommu- . .
tator element located dlrectly below if, ag,for .. .. . -
the sake of simplicity, isshown in ]_"‘w‘ 1,but
to the commutator element which forms the =
same angle with the said connecting-wire as EERES
| 'that mclosed between the contact dla,metel o
of the brushes and thé desired. pole diameter. - - -
The intensity of the magnetic field at the
cirecumferenceof the wheel, and consequently, -
fect of the wheel, may be 85
;cons:!_dembly increased by constructmg the o
‘wheel-rim armature, as shown in Fig. 5,in
‘the case of a toothed rim, or, s
Tigs. 6and 7, in the case. of arimset ontwith
In the first case a second go
| eoncentllc armature is laid round the wheel-
L rim. It consists ofironbladesor barss,equal
‘in number to the teeth, the blades bemﬂ'ﬁxed; NEEEEE
to the two iron side rings 7, located between -
| the non-magnetie side. plates 7. Each of the

i

blades s, and the lines of force are inclosed

| within the wheel-rim ar mature, so asnotto be

uselessly dissipated in thesurrounding space.
In this respect the arrangement shown in
I'igs. 6 and 7 is still more smtable as here the
first or inner blade-armature is also held at
a short distance from the circumference of
the wheel by non-magnetic wires or parts .
The two armatures of like form, and placed

‘the one over the other, form with the corre-

sponding side rings, each for itself, an arma-
ture inclosed in itself and are maﬂ'netmally
insulated from each other and from the cir-
cumference of the wheel.

What I claim as my mventmn, and desire
to secure by Letters Patent, 18— |

1. A dynamo-magnetic wheel for separat-
ing by the aid of electricity different kinds of
ores and metals, consisting of electro-magnets
¢, mounted on the arms of the wheel, which
magnets are in connection with each other
and with a commutator %, of brushes/, each
of which is always In contaet with two ¢ome-
mutator elements, and of wheel rim or erown
e, inclosing the electro-magnets, substantially
as descr 1bed and shown.

2. In a dynamo-magnetic wheel for ﬁepm at-

ing by the aid of electricity different kinds of

ores and metals, a wheel-rim provided with

teeth, 1n GOI]IbIIldthIl with a second armature

plﬂced concentrically round the wheel-rim
and composed of iron blades or bars s, equal

the magnetization of the Whoel may be broun'ht | in number to the teeth, which bl&des or bals

IS

as sh{)wn in

39533513;5
Aron: blades s stands radially oppo&nte a tooth§ S
| 2, and their inner edges are held by two or - -
more wires v of BOH-HI&“‘HGUC metal at ashort
distance from the points of the teeth. By
this means an energetic magnetic field is
formed in the spaces between theteeth z and
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are fixed to two side rings » and insulated
from the wheel-riin, substantially as described
and shown. | |
- 9. In adynamo-magnetic wheel for separat-
5 1ng by the aid of electricity different kinds of
ores and metals, a wheel-rim furnished with

iron blades or bars, in combination with sev- |

eral armatures of like construction placed one
above the other, which, with the correspond-
1o ingside rings 7, form each for itself an arma-

&

ture inclosed initself and insulated from each
other and from the wheel-rim, substantially
as described and shown. |

In testimony whereof I sign this specifica-
tion in the presence of two subscribing wit- 13

nesses. _ o :
e - ERMINIO FERRARIS.

Withesses:
LEON DE COCUTRIX,
BARDELLI FELICE,
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