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UNITED STATES

PATENT OFFICE.

CHARLES M. GREEN; OF LYNN, MASSACHUSETTS, ASSIGNOR TO GENERAT:
ELECTRIC COMPANY, A CORPORATION OF NEW YORK. -

MAGNET]C SEPARATOR.

No. 800,370.

Spec1ﬁca,t10n of Letters Patent.

Patented Sept.”26, 1905,

Apnhca.tlon filed October 17,1901,  Serial No,78,94:7.

To. a,ZZ whom it may concern:.

Be it known that I, Crarris M.- (JREI]N,
citizen of the United States residingat Lynn,

in the county of Essex, State .ot Massachu—»

setts, have invented certain new and useful
Improvements in .Magnetic. Separators; of
which the following is. a specification.

The present invention. relates to:magnetic
separators designed particulariy-for:use in

machine-shops: and foundries for separating.

iron from brass, copper, babbitt, and other
turnings or-chips of a like nature.

The mventlon ‘may also be employed in
separating iron:ore from other foreign parti-.

cles.

The object of the. mventlon isto. prov1de‘

aseparator whichis capable of handling metal
particles of various kinds and configurations
and separating the iron from the remainder
and this in an eﬂﬁment and 1nexpenswe man-
ner.

The scope of my invention Wlll be more.

fully set forth and claimed hereinafter.

In the accompanying drawings, which illus-.

trate a form of my invention, Figure 1 1s a

side elevation of a magnetic separator broken .

away in parts. Fig. 21is also a side elevation
of the separator broken away in parts, but
viewed from a point opposite to that of Fig. 1.
Fig. 3 is a rear elevation. = Fig. 4 is a detail
view of a modified form of driving mechan-
ism. Fig. 5 isaplanview. Fig. 6isalongi-

‘tudinal section taken on line 6 6 of ‘Fig.. 1.

Fig.. 7 is a detail view in section of one of
the brush-holders.  Fig. 8 is a detall view of
the circuit-terminals. Fig. 9is an end eleva-
tion of the magnet; and Fig. 10 is a sectional
detail of the magnet.

The frame tor the separator is made of
wood, and’ consists of two parallel side beams
1, which are-united at opposite ends by the
metal braces 2.. The front ends of the beams
are supported by vertically-extending posts 3
and the rear ends by vertically-extending posts

4. The rear. posts. are extended above the.

beams 1 in order to-form a support for certain

of the operating. parts- of the separator..

Situated above the main frameis a secondary

and smaller frame, which supports the hoppey
-and certain other parts of the separator. The-

secondary frame consists of side beams 5 and
the front beam :6.. The front end of this
frame is supported by short vertical posts 7,

in the ordinary manner.

iwhich rest on the main side beams.1, and the
rear-end by the posts 4, which support the

‘main frame, the parts bemO" secured together
‘in. any desired manner.

Extendmw from the
junctions of the beams 6 and the posts.7 to the

~junctions of the beams 1 and the front posts
'3 are inclined braces 8.

These- braces :also
act as supports for.certain of the parts to be

‘hereinatter described.: The inclined braces
.8 are bolted “at the top and bottom to the
By detaching these braces the mag-.

frame. -
net-can be readily removed. for inspecl:ion.or

-repairs without. disturbing the main parts of.
-the frame.

The separator consists, essentlallv, of a re-

ivolving magnet 9, having a.covering of non-

magnetic materlal a rotating brush-wheel
10; a motive-power agency . 11 such as-an

and distributing the metal and ol;her parblcles

‘over the surface of the magnet.
The construction of themagnetis best shown.

in Figs. 6, 9, and 10. The shaft-18 for the

‘magnet is mounted in bearings 14, which are
secured to the side beams 1 and-to the verti-
‘cal beams 7. The bearings 14, in addition to:

supporting, the magnet-shaft, act as a brace

‘between the horlzonbal beams 1 and the ver-

tical beams 7, thus making the structure very

rigid. . One end of the shaft is provided with-

a sorocket wheel 15 and 'is geared to brush-
shaft 86 by a sprocket-chain 16. The brush-
shaft is geared to the electric motor. Mount-
ed on the shaft 13 is an electromagnet com-
prising a coil 17 and two steel castings 18 and

119, which are united by the bolts 20. The

two parts of the core are similar in construc-
tion, each being provided with a hub 21, which
is secured to the shaft by set-screws or keys
Extending outward.
from . the hub is a web 22, which is divided
near its outer edge into a series of arms 23,
which form the pole-pieces.

24 to receive the coil 17. From this socket
each arm or pole-piece extends in two direc-

tions, as is clearly indicated in Figs. 6 and-

10, the portion of the pole-piece on one side

of the center of the supportmd-web being -
The arms. or -
pole -pieces of one portion of the magnet-core :
alternate with those of the other portion, and.

longer than that on the other.

the ends of the short poles of one portion oc-

Each part of the
core is provided with a socket or receptacle:
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cupy the same transverse plane as the ends of | from the side beam 1.

the long poles of the second member. DBy
reason ot this arrangement all of the poles
occupy such positions that they will act on all
of the material dropped on the drum. The
long and short pole-pieces of the core are
tapped, as at 25, to receive the screws 26,
which hold the end plates 27 in place. These
end plates prevent the material from the hop-
per falling down between the ends of the drum
and the frame. Mounted on the end plates
are contact-rings 28 and 29. These contact-
rings are connected to the energizing-coil 17
by flexible leads. Surrounding the arms of
the magnet is a thin metal eylinder 85 of non-
magnetic material. In-constructing the mag-
net the coil 17 is separately wound and insu-
lated, and the portions of the core 18 and 19
are machined in the ordinary manner, after
which the parts are assembled and secured by
bolts 20. The coil makes a snug fit in the
socKetS and is thus prevemed hom shifting
in any direction under the action of the appa-
ratus. As an additional retaining means the
ribs 30, which connect the several arms of
each half of the magnet, are arranged to en-
gage with the end faces of the coil. In addi-
tion to acting as a coil-retaining means, the
ribs furnish a path for the magnetic lines of
force and also strengthen the structure as a
whole.

The magnet is continuously energized while
the apparatus is in operation, and: for that
reason it is necessary to provide some means
for mechanically removing the iron particles
from the brass drum or cylinder 35, which
surrounds the pole-pieces, the said particles
being held by the magnetism due to the coil
17. In the present instance I have shown a
rotating brush or wiper 10, comprising a shaft
36, a drum 37, and a plumhty of removable
wings 38, made of some flexible material —such
as leather, for example. These wings are re-
tained in place by detachable pieces 89, that
extend parallel with the shatt. The brush is
so set with respect to the cylinder and is pro-

- vided with such a number of arms that it will

50

55

60

remove all of the iron from the periphery of
the magnet as they are revolved. In order to
compensate for the wear of the brush-wings,
the bearings 40 are made adjustable, so that
they can be moved toward or away from the
cylinder. This feature is best illustrated in
Fig. 2. One end of the brush-shaft 36 is
extended outward beyond the side frame-
beams 1, Figs. 5 and 6, and is provided with
a sprocket-wheel 41, by means of which mo-
tion is transmitted to the shaft of the magnet
by the sprocket-chain 16. On the end of the
shaft is mounted a spur-gear 42, which meshes
with a pinion 43, the latter being mounted on
the end of the armature-shaft of the electric
motor 11.  The gears are inclosed in a gear-
casing 44, which is supported by brackets 45

800,370

-By inclosing the gears
in this manner all danger due to Ddlbidbs of
metal dropping into the. gear-teeth is obviated,
and by placing the gear-casing outside of Lhu
sprocket there is no chance for the clothing
of the workmen to be caught in the tecth. On
the opposite end of the brush-shaft is a crank
46, Figs. 2and 3, to which is pivotally secared
a connecting-rod 47, that is employed to shake
or oscillate the hopper 12. The means cm-
ployed for this purpose are best shown in
Fig. 8. The hopper is provided at its rear
end With a bracket 48, which is provided with
an opening to receive Lhe vertically-extending
bolt 49, the latter being mounted in an (mulg-
iron 50 and retained in plaw by suitable nuts.
The angle-iron is mounted on the sapport 55
of the electric motor. The right-hand side
of the hopper, as viewed from the back, Fig.
3, is provided with a downw.ud]y—(\\londmo
plate 51. To this plate is hinged a connect-
ing-rod 52. The left-hand end of this rod is
pivotally connected to the bell-crank lever 53,
which in turn is supported by the U-shaped
hanger 54, Fig. 2. The outwardly-extending
arm of the bell-crank lever is provided with
a series of holes to permit of the adjustment
ot the connecting-rod 47. By changing the
position of the connecting-pivot of the rod
with respect to the center of the bell-crank
lever the lateral movement of the hopper can
be varied. For different kinds of work it will
be found desirable to use different adjustments
of this rocking device.

The electric motor for driving the appara-
tus is mounted on a base 53, which in turn is
holted to the rear posts 4 and forms asupport
or brace therefor. The motor itself is pro-
vided with four feet, and these feet are bolted
to the support 55. By means of this con-
struction the motor is out of the way and all
danger and inconvenience of traveling belts
is obviated. At thesame time the floor-space
occupied by the apparatus is maserially re-
duced. This arrangement is also highly de-
sirable, as it permits of the installation of the
separator at any convenient point without re-
gard to the arrangement of the shafting in
the shop. On the back of the support 55 is
a small switch 56 for controlling the circuit
of the motor. It will be seen that the brush-
shaft is directly geared to the motor and that
the magnet and hopper receive motion there-
from. By reason of this arrangement 1 am
enabled to make a compact machine and also
to reduce the number of parts, and conse-
quently the cost of production.

The hopper is provided with adownwardly-
extending chute or spout 57 for distribating
the particles of material to he separated on
the periphery of the magnet-drum. Extend-
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ing underneath the chute is a U-shaped sup- -
port 58, which is secured in any suitable
The ends of the support are pro-
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vided with rings for receiving the support-
ing-links 59, the latter being supported at
their outer ends from the side beams 5. These
parts are arranged:to make a relatively loose
fit, so that the hopper can be rocked from
side to side by the bell-crank lever 53 in the
manner described: The two links 59 con-
stitute a parallel-motion device by means of
which the end of the spout is permitted to
move.over the drum from side to side.

In order to prevent the metal particles from
leaving the hopper too rapidly, an adjustable
gate 60 is provided, Fig. 2. The gate con-
sists of a flat piece of metal which is provided
with thumb - screws 65, that work in slots
formed in the front of the hopper. The lower
end of the adjustable piece may be provided
with.a series of prongs or fingers, if desired.
Located in the chute are small metal plates
66, Fig. 2, having upturned ends. These
assist in separating or breaking up the mass
of metal as it is' delivered by. the hopper.

.The end of the chute is provided with a se-

ries of fingers or serrations 67, as indicated
in planin Fig. 5. The object of this arrange-
ment is to distribute the metal particles more
evenly over the surface of the drum than
would be the case if the end were made square.
Secured to the inclined braces 8 on the front
of the separator are mixers consisting of U-

~ shaped pieces of spring metal 68, which, en-
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-surface of thedrum.

gaging with the small masses of metal and

other material held thereby on the periphery"

of the drum, tend to break them up and dis-
tribute the material more evenly over the
In the present instance
three of these devices are shown; but the
number may be varied to suit the character

.of the materials to be separated. Situated
in front of the drum is a hopper 69 tor di-.

recting the downward passage of the non-
magnetic metal and. foreign matter into the
front bin 70. The front bin is arranged to
receive the non-magnetic material, while the
rear bin 71 receives the magnetic material.
In order to prevent the magnetic material
from being deflected by the magnetism of the

drum into the bin 70- after it has been re-

moved by the brush, spring-pressed deflectors
72 are provided, which are situated below
the drum in bin 71.
two such devices are provided; but the num-
ber can be varied to suit the conditions. 1In
event of any large mass of material being re-
tained on the surface. of the drum as it re-
volves: the deflectors will give way by bend-
ing backward and permit the same to pass,
after which they will return to the position
shown. »

In Fig. 71 have shown. a sectional view of
the brush-holders employed to convey cur-
rent from the main circuit to the energizing-
coil of thé electromagnet. The ‘vertically-
extending post 7 is slotted or bored to receive

In the present instance

the brﬁsh-box 78. The sides of the box are
provided with depressions 74, into which the

spring-pressed plunger 75 can drop and hold.

the box in place. .This spring-pressed plun-
ger is inclosed in a metal bushing or thimble
76, which is connected to the circuit-wire 77
and is shown in Fig. 8. - The end of the brush-
box adjacent to the revolving magnet is pro-
vided with a shoulder, and surrounding this
shouldered portion is an insulating-bushing
78 to reduce the liability of short-circuiting.
The carbon brush is pressed toward the con-
tact-ring on the magnet-drum by a coil-spring
79. The brush-box is provided with a han-
dle 80, by means of which it can be inserted
or withdrawn from the opening in the post 7.

In some instances it may be found desirable
to drive the.apparatus’from g power-shaft

-and also to employ the same shaft for driv-

ing the generator furnishing current to the
magnet. To accomplish this, the magnet-

shaft 13 is extended, as shown in Fig. 4, and

mounted on the end thereof is a grooved pul-
ley 81, which is retained by the bolt 82. In
this case the motor 11 would be driven as 4
generator through gearing,
ply current to the magnet.

In operating my improved separator the
mixture is placed in the hopper, and as the
hopper is shaken by the connecting-rod - 47
and other parts the mixture is-slowly dis-
tributed over the periphery of the revolving
magnet. The non-magnetic metals—such as
brass, copper, and Babbitt, and dirt, if there

be any—-drop into the front bin immediately

below the magnet, while the magnetic mate-
rial, such as iron, adheres to the surface of
the drum and is carried around to the back
or opposite side of the magnet and reémoved
by the revolving brush. With ordinary dry

mixtures the different metals have little or’

no tendency to stick together, and tha sepa-
ration will be complete the first time they are
passed through the apparatus; but in mix-
tures containing coiled pieces that stick to-
gether it will sometimes happen that iron will
carry with it some brass, thus requiring that
the metal from the rear compartment shall
be passed through the separator a second time.
Mixtures containing coiled pieces sticking to-

gether and having some oil on them, together
with fine iron, will require to be passed.

through the apparatus several times in order
that all the magretic and non-magnetie ma-
terials may be  separated. Oily . mixtures
may frequently be improved by mixing with

dry mixtures for the purpose of absorbing the

oil. - Small particles of iron will sometimes
stick to heavy brass pieces and small brass

pieces will sometimes stick to heavy pieces.

of iron and be carried into the wrong bin.
For this reason it is desirable to pass the

mixture through the apparatus more than

once where complete separation is desired,

a

as shown, to sup-
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Some of the mixtures described above
very bard to separate; but I have found that
it pays very well to pass the material ¢l Al‘(;llU'h
the separator a number of times. Whethet
the materials in the separate bins ave pzxssml
through the apparatus more than once will
depend on how important it is to separate
every particle of magnetic from the non-mag-
netic material.

The apparatus illustrated has been found to
work satisfactorily when the hopper makes
one hundred and ten (:ompl(\te throws per
minute. With ordinary mixtures, such as
will be found in the average machine-shop,
the separator will handle fifteen pounds per
minute.

T have illustrated and described my im-
proved separator as l)oinc?' intended for sepa-
rating metal chips ol 1e kind from another,

such as are found in nmdnm shops and foun- |

dries; but it is within the scope of my inven-
tion to utilize the same apparatus for sepa-

are !

!

£00,370

the material to be separated, means to hreak
up nmsses of the 111.1L<‘,11(1] hefore leaving the
hopper, a second hopper Tor guiding thema-
terinl, and mixers extending across the face
of the magnet within \lml second hopper for
breaking up masses of the material,

5. Inamaenetic separator, the combination
of a revolving meenet, a hopper, and a plu-

rality of spring- moh\l pieces held near said
magnet aml paratlel thereto for breaking up

masses of the met nl being separated.

rating iron ore from other metals and impu- :

rities, and I aim to embrace such a use in the
claims.
What I claim as new, and desire to secure

by Letters Patent of the United States, is—

1. In a magneticseparator, a frame, 1 mag- f

two similav
pole-pieces

net mounted thereon comprising
interlocking core-bodies having

formed thereon, a coil inclosed by said core-

bodies, means for connecting the coil in cir-
cait, a hopper for feeding material to the
magnet, and a revolving brush for removing
magnetic material from said magnet.

9. Tnamagnetic separator, the combination
of a tramc, an electromaenet moanted there-
on comprlsmo two similar interlocking cove-
bodies having pole-pieces formed thereon and
a coil inclosed by sald core-bodies, a non-mag-
netic cover for said magnet, contact devices
for conveying current to the magnet, o hop—
per plvot Uly supported at one end, means 101'
moving the hopper to distribute the material
to he scparated over the magnet, means in the
hopper for breaking up masses of material,
meuns for breaking up masses of material af-
ter leaving the hopper, and a revolving brush

6. Inamagnetic separator, the combination
of a revolving maanet, a hopper for feeding
material to he separ: ated to the magnet, sprine-
metval picces <}xL0mlmg across the face of the
magnet adjacent thereto for distributing the
metal over the surface of the magnet asit ve-
volves, and a second hopper for receiving and
directing the passage of the non-magnetic ma-
terials. :

Asan article of manufacture, a magnet
comprising a shaft, 2 two-part core, each part
being provided with a hub and a plurality of
radial arms, the arms of one vart alternating
with those of the other, a coil mounted in
pockets formed in the arms, and holts for se-
curing the coil and the parts of the core in
place.

8. In combination, a pair of shinilar core-
bodics, each heing provided with a plurality
of pole-picces, which arve Jonger on one side
of their supporting-web than on the other, a
soil-pocket formed in cach part of the core-
body, and 1)()lts which pass through the hodies
and hold them and the coil in place.

9. In combination, a pair of similar core-
bBodies, each having a plurality of pole-picces

Cextending from points around a cylindrieal

“yweb and parallel with the axis of rotation,

for removing the magnetic material from the

magnet.

In a magnetic separ 1t01, a frame, a re-
volving electromagnet mounted thercon com-
prising two similar interlocking core-bodies
having pole-pieces formed thereon, a coil in-

closed by said core-bodies, means for connect- |
U tion of a magnet, a brush,

ing the coil in ecireuit, a hopper movably
mounted at one end, means for moving the
hopper to distribute the material to be sepa-

rated over ‘the wagnet, a revolving brush for
removing the magnetic material from the
magnet, : and means for driving the magnetand
brush.

4. Inamagnecticseparator, the combination
of a revolving magnet, a hopper for feeding

‘other body, an encrgizing - coil,

the
pole-pieces of the two partsalternating when
assembled, in such manner that the short ends
of the pole-picces of one body oceupy the
saume transverse plane as the long ends of the
and  plates
whiceh close in the ends of themagnet and ave
carried by the parts of the core.

10. In combination, a pair of core-hodies of
similar construction, each having pole-pieces
which extend at right angles to the support-
ing-weh, a coil-socket formed by the two parts
of the core, n coil, and end plates for closing
in the ends of the magnet which are each se-
cured partly to the pole-picces of one core-
body and partly to the other.

11. In a magnetic separator, the combina-
bins for magnetic
and non - magnetic ne umi W, and a spring-
pressed deflector eapable of moving backward
and situaied helow L’w shalt of the magnet,
andd between the hrash aud the bin for non-
magnetic material, for preventing the par-
ticles of material detachied by the hrush from
being carried into the last-mentioned hin.

In a magnetic separator, the combina-
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tion of a magnet, a brush, bins for magnetic
and non-magnetic material, and a plurality of
spring - pressed deflectors sitnated in prox-
imity to the magnet-drum for preventing par-
“ticles of material detached by the brush from
“entering the bin containing non-magnetic ma-
terial,

In witness whereof I have hereunto set my
hand this 11th day of October, 1901.

CHARLES M. GREEN.

Witnesses: ‘
Duearp MoK. McKrLrop,
Arex F. MacpONALD.




