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This invention rélates generally to appatratus
for the magnetic separation of materials and
more particularly to the separation of non-mag-
netic materials from magnetic materials.

When the mixed materials. to be separated
contain a relatively high percentage of magnetiz-
able material, for example, from five to ten or
more per cent as compared to ordinary separa-
tion where the magnetizable particles are usually
measured in parts per 1000, the magnetizable
particles tend to be attracted to each other as
well as toward and to the magnet. 'In the past, it
has been the practice to pass such mixed mate-
rials over a drum type separator of the agitator
type. In this drum fype separator, a cylindrical
shell is:rotated- around fixed magnets having al-
ternating north and south poles around a. por-
tion of the circumference. The magnetic mate-
rial being carried around the drum is caused to
change’ polarity and a tumbling action results.
This method depends upon the non-magnetic
material falling away from the face of the drum
by gravity and in wet separation processes, with
the aid of a stream of water washing the surface

of the drum in-a direction opposed to its rotation.

- - This method has never -been . too . successful
particularly with materials in the dry state and
with the finer non-magnetic materials since.. -

1. The finer non-magnetic- particles tend to
stick to the magnetic particles.and to the surface
of the drum and they become entrapped in the
bunched strings of magnetic particles which have
been attracted to each other; ‘

2. The mixed dry materials are usually intro-
duced te the drum at the beginning of a top quad-
rant thereof and gravity tends to remix the non-
magnetic.and magnetic materials until the hori-
zontal center line of the drum is approached
allowing only the lower quadrant of the drum
for the non-magnetic material to fall free; and

3. It has never been possible to increase the
separating efficiency of an agitator drum to any
degree by the use of centrifugal force acting upon
the non-magnetic materials since ‘

a. Impingement of the material mixture on a
rapidly revolving drum tends tothrow the mix-

ture away from the drum before it can become .

partially separated. and- therefore presenting
more magnetizable groupings of magnetic ma-
terials; and
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b.: Passing ‘the magnetizable materials through .
alternate poles'.of a magnet cause particles
thereof to turn end over end and when the
particles are standing on end, their attraction
to ‘the magnet is greatly decreased- whereby
centrifugal force at this time can readily throw
it off.

On Wet separation, a cons1derab1e Volume ot
water is required.

It is, accordingly, an obJect of my invention
to overcome thé above and other defects in mag-.
netic separation devices of the drum type and it
is :more. particularly an object of my invention
to provide apparatus for magnetic separation of
materials -which is simple 'in construction, eco-
nomical in cost, economical in manufacture and
efficient in operation.’

Another object ‘'of my invention is to provide
apparatus - for magnetically separating ' finely
divided -materials utilizing a rotating magnetic
member with successive stages of magnetic' pole
bieces of opposite polarity -around the periphery
thereof.-

Another object of my invention is'to provide an
inclined baffle between a material delivering de-
vice and a magnetic drum with a'rotating field. :

Another -object of my invention is to. provide
apparatus for separating materials magnetically
before reaching the face of a magnetized pulley
comprising a series of inclined bafiles, the baffles
being inclined at different vertical angles from a
horizontal plane passing through the axis of the
magnetic drum,

Another object of my invention is to provide a

series of inclined bafiles in the path of materials
to be separated and in magnetic fields of opposite
polarity of a magnetic drum, in association with
conveying baffles or aprons for conveying the non-
magnetic material separated on the baffles from
the magnetic material to a point adjacent the
pulley for further separation.
. Another cbject of my invention is to provide a
series of baffles in a magnetic separating device
between the delivery point of the material to be
separated and a magnetic drum, the height of
the baffles adjacent the drum- beéing greater than
those adjacent the delivery point.

Another: object of my invention is to promde a
series of inclined bhafiles between a delivery point
of material to be separated-and a magnetic drum
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and means for pulsating or vibrating the baffles -

upon the rotation of the magnetic drum.

Other objects of my invention will become evi-
dent from the following -detailed description,
taken in conjunction with the accompanying
drawing, in which

The figure of the drawing shows a more or less
diagrammatic side elevational view of my novel
apparatus for magnetically separating material
with the magnetic drum shown in cross section.

Referring now to the drawing, I show in the
figure of the drawing a magnetic drum t having
circumferentially -spaced, U-shaped magnets 2.
The pole faces of the magnets 2 are engaged with
pole pieces or shoes 3 disposed in spaced relation
around the periphery of the drum i. The mag-

nets 2 are attached to the drum { by bolt and nut.

assemblies 6. ‘Tt will be noted that by the use of
three magnets symmetrically placed around the
inner periphery of the drum I, six equally spaced
maghetic poles 9 of alternate polarity are pro-
vided around the periphery thereof. The mag-

netic fields T produced by the poles & are weakest
adjacent the points of juncture 8 and strongest -

toward the central portion thereof as is- well
known in practice. The drum i has a non-mag-~
netic belt 10 engageable therewith, the belt 10
engaging any suitable power pulley for rotating
the drum. ([, preferably in.a counterclockwise
direction.
Associated
fles 12, 13, and 14 supported on a support plate 5
by brackets 20, {1, and 8. An inclined convey-
ing trough 16 is provided for delivering material
o be separated to the ceritral portion of the frst
bafile 12. I preferably utilize & conventional
vibrating conveying trough in order to evenly dis-
tribute the material to be separated movable
therein. The angle of inclination of the bafiles
12,13, and 14 increases successively from the de-
livery trough 16 to the drum t as shown- in the
drawing. THhe baffle 12 has the least angle of in-
clination and it has depending flanges {8. The

maghetizable material is drawn over the top side-

of the bafile 12 with the use of a comparatively
small magnetic force provided by the magnets 2
in the drum. I. - The non-magnetic materiatl flows
downwardly by gravity on the bafile {2 opposite
to the direction. of movement of the magnetic

material onto a conveying apron 2} which is at- .

tached to the support plate 15 by means of brack-

ets 22 and screw bolts.23. The ends 21q of the.

apron 21 are flanged downwardly. The apron 21

ig inclined in a direction opposite to the inclina-.

tion of the baffies 12, {2, and {4 so that the ma-
terial flows by gravity downwardly thereon in

the general direction of the drum f. The baffle

i3 receives the material that moves over the top
of the baffle 12 and it has the upper end (3a there-
of bent to a vertical position. After separation
on bafie 13, the material that passes aver the top
thereof engages the midpoint of baffie 14 where
further. separation takes place.
14 of the bafle {4 is bent to an inclined posi-
tion -away from the drum | to. minimize the
amount of non-magnetic material carried there-
over to the belt 10 surrounding the drum |. The
baffies 12, 13, and 14 are preferably arranged so
that -the material flowing thereon. strikes ap-
proximately the midpoint thereof. The baffles 12,
t3, and 14 preferably have successively greater
angles of inclination in order that the finer non-
magnetizable materials carried with the magnet~
izable materials over the baffles 12 and 13 will be
shaken from the magnetizable material due to the

with the drum { are a series of baf-
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more direct impingement cn the succeeding baf-
fles. -The upper ends |32 and {4a of the baflles 13
and 4 are bent to more thoroughly agitate the
material passing thereover whereby the non-
magnetic material will be shaken loose from any
bunched magnetizable particles. The baffie i4
has a right angléed depending baffle portion 24.
spaced from the apron 21 to provide a closed pas-
sage for the non-magnetizable material and to
prevent any finely divided material from flowing
through the air into the face of the belt {0 on the
drum i, the haffle 24 directing the non-magnet-
izable material towards a lower apron 25 which is
inclined in a direction opposite to the direction
of the inclination of the apron 2{ and away from

_ the drum I. The apron 25 is secured to-the plate

i5 by means of brackets 26 and screw bolts 21.
The end 28 of the apron 25 is bent upwardly ab

- right angles to prevent non-magnetizable mate-
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rial. from flowing toward the face of the belt 10
on the drum- i and to thoroughly agitate any re-

- maining magnetizable particles impinging there-

on due to the strong attraction of the magnets 2
in the drum {. The lower end 2% of the apron 25
is flanged downwardly at right angles to permit
the free flow of non-magnetizable material there-
from. - R

. The support plate t5 has-an-aperture 3t through

" which extends a support shaft 32, the diameter

of the aperture 3% being greater than the shaft
32 to permit pulsating or vibratory movement of
the  support plate (5. An armature 33 is sup-
ported on an arm 34 which extends angularly up-
wardly from the upper end of the plate £8 and is
secured thereto. by welding or any other suitable
means. The armature 33 is made of magnetizahle
material so that as it tends to close the magnetic
cireuit between the north and south poles & of
the magnets 2, it is moved inwardly: -Upon con-
tinued rotation of the drum §, the armature 33

" moves to a weak field and the spring 35 urges it
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outwardly. The armature 33 is thus moved-in-
wardly and outwardly upon passage. of each pair
of poles 9 of the magnets 2; thereby causing pul-
sating movement of the support-{5. - The com=<
pression spring 85 is supported by a bracket 36
and it engages the lower side of the support plate
I5 remote from the drum { to urge the arma-
ture 38 away from the drum {. The vibrating or
pulsating movement of the baffles 12, 13, and {4
permit the use of baffles with less inclination
thereby providing better separation.. The vibra-
tions of the baffles i2, 13, and 4 permit the use

_ of a haffle angle_conside1~ably less than the angle
* of repose of the non-magnetic particles thereby

permitting the. magnetizable particles to be
walked up over the bafles end over end more
easily, particularly on the more remote bafile 12
when the field is nof as strong. :

In operation, the drum { is votated by the belt
(0 and material to be separated is delivered to
the first, inclined bafile {2 at aporoximately the
midpoint thereof by a conventional vibrating
trough 6. The vibrating trough 1§ agitates the

" material to be separated so that it is evenly dis-

tributed therein. The magnetic fields T of the
magnets 2 of the drum { act upon the magnetiza-
ble particles in the materials to he separaied
when they reach & point near the end of the
trough {6 in the preferable form of my magnetic
separating device. The magnetizable particles
tend to string or bunch together when they enter
the magnetic fields of opposite polarity produced
by succeeding poles 9 of the magnets 2. 'Themag-
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netic fields of opposite polarity cause the mag-

netizable particles to string together-and move

end over end inasmuch as: the field of one polar-
ity magnetically induces the string of magnetiza-
ble material causing the more distant end of the
string to be attracted by the approaching pole of
opposite polarity. - This action rTepeats as the
drum revolves causing the particles t6 walk end
over end into the. face of the drum. By string-

. ing together the magnetizable particles; the par-:

ticles on the ends thereof have a greater amount
of induced magnetism. When the material to be
separated reaches the midpoint of the pulsating
inclined baffle 12, the non-magnetizable mate-
rial gravitates downwardly on the bafile 12 to the
~inclined ‘apron 2( ‘whence it passes to the apron
25'and to a suitable container. The magnetizable
material is drawn upwardly over the upper end
of the baffle 12, end over end, impinges on the
second haffle 13 whereupsn the magnetizable ma-
terial moves upwardly thereon end over end and
the non-magnetizable material carried with the
" magnetizable material is shaken loose by the im-
pingement and agitation of the magnetizable par-
ticles drawn over the upper end 13 of the bafile
13 and gravitates downwardly on'the baffle 13, In-
asmuch as the bafle- 13 is in a stronger magnetie
field than baffie 12 because it is closer to the dram
I, the upper end i3z of the bafle 13 is bent up-

wardly to a vertical position to increase the agita- ¢

tion-of the magnetizable particles to shake loose
the non-magnetizable particles therefrom. When
“the remaining material leaves the upper end i3
‘of the baffle 13 and is drawn with ihcreased force

into the bafile i4; it is violently agitated by the 5

impingement and non-magnetizable particles
clinging to or held by magnetizable particles are

. shaken loose and they gravitate downwardly on

the bafile 14 to the apron 24, the magnetizable
‘material moving end over:end upwardly thereon
and over the bent upper end 14a thereof whereby
it is drawn-to and gathered on'the face of the
belt 10 on the drum f. The angle of inclina-
tion of the upper end (4¢ of the baffle {4 is in-
clined away from the drum .I' so as to further
inerease the agitation of the magnetizable par-
ticles to. throw. off non-magnstizable - particles
‘clinging ‘to or held thereby.  The angle’ of in-
clination of the haffies. 12, 13,-and ‘14 increases
“'progressively from-the delivery chute 16 to the
drum | to progressively decrease the angle of im-
pingement and increase the agitation of the mag-~
- -netizable particles to assure complete separation.
All of the separated non-magnetizable material
gravitating from the bafles 12, 13, and {4 pass

to the apron- 2! whereby they are directed to a.

‘point adjacent the drum 1. Asit passes from the
lower end of the apron 24 to the upper end of the
apron 25 adjacent the drum {, the material is
-again subjected to the strong magnetic forees of
the magnets 2 of the drum’! and any remaining
magnetizable material is drawn’ upwardly, end
over end, over the bent upper end 28 of the apron
25 and it is gathered on the belt {8 surrounding
the drum 1. The magnetic fields of opposite
polarity produced by the opposite poles 9 of the
magnets 2 passing the armature 33 cause it and
connected plate {5 carrying baffles 12,:13, and {4
to pulsate thereby causing the material ‘to be
agitated at all times'so that it gravitates down
the inclined baffles 12,13, and 14 and aprons 21
and 295 continuwously and the magnsetizable par-
‘ticles are agitated so that the baffles 12,13, and {4
‘may have a lesser inclination thereby minimizing
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the amount of magnetizable material gravitating
with the non-magnetizable material to the apron
21, “The non-magnetizable material gravitates

from the apron 2{ to the apron 25 which passes

the non-magnetizable material to a point remote
from the drum {. The magneétizable material is
gathered on the belt 10 surrounding the drum (
and any remaining non-magnetizable material is
thrown off therefrom by centrifugal force. The
magnetizable- ‘material drops from the belt 10
when it'reaches a point outside of the magnetic
fields T-of the magnets 2. :

Any type of delivery trough may be used but I
prefer touse a-vibratory type because it provides
an even uniform flow which gives uniform results.
Although I show the baffles 12,13, and (4 attached
to one side of a plate i5, I show this for illus-
tration only inasmuch as. the baffles may be sup-
ported by plates on both sides thereof or by any
other suitable ‘supporting means. My magnetic
separating device will operate without the pulsa~
fion-of the support plate 15 although I prefer to
pulsate the support plate and the baffles | 2,13,
and 14 to assure the efficient flow of the materials
with baffles having a minimum inclination. ‘The
armature 33 may be utilized for pulsating anyac-
cessory equipment in conjunction with the mag-
netic drum . S .

I prefer to use more than one inclined bafie
although it will be evident that my device will
operate with only one‘inclined baffe. I also prefer
to increase the inclination of the baffles as they
become more distant from the delivery trough and
as they move into the strongest field of mag-
netization of ‘the drum I because only the more
finely - grained non-magnetic material ‘usually
reaches the second and third bafles and increased
obstacles causing greater impingement frees a
maximum amount of non-magnetizable material. -
It will further be observed that the upper ‘ends

of each succeeding bafile from the delivery trough = -

to the drum is spaced upwardly from the nreced-

.ing baflle and the upper end of the bafies nearest

to the pulley are inclined vertically or away from

the drum | for increasing the obstacles over.
‘Which the materials must pass thereby greatly

increasing “the agitation and- the consequent
throwing off of the non-magnetic materials. -

The drum- | has the magnetic pole pieces. and
air gap- running parallel to the shaft suppoi*ting
it so that when thé drum revolves in front of the
material to be separated or adjacent thereto, it
causes the maghetic particles to tumble end over
end in a pulsating action ag the north and south
magnetic - fields . intermittently magnetize  the
magnetic. material as the drum [ rotates.

It will be evident from the foregoing descrip-
tion that I have provided a magnetic separating
device for separating magnetizable materials ahd
especially materials containing - an appreciable
amount ' of ‘magnetizable materia] wherein the
material is run from a vibrating trough over one
or-more inclined separating bafiles interposed be-
tween the delivery chute and the face of. a belt
on a magnetic pulley or drum, the magnetic drum.
providing ‘a stccession of north and ‘south mag~
netic fields in which the bafles are disposed, the
magnetizable -material’ being drawn over the
bafiles to the pulley and the non-magnetizable
materials gravitating downwardly thereon, which
further separates any remaining magnetizable

. material which gravitates with the non-magnet-

izable material from the inclined baffles between
the delivery chute and the pulley, which also sep-
arates norn-magnetizable material from the mag-~
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‘netizable material by centrifugal force after it
passes over the baffle to the belt on the drum, and
which has novel means for agitating the baffles.
Various changes may be made in the specific
embodiment of my invention without departing
from the spirit thereof or from the scope of the
appended claims.
I claim:
1. A magnetic separating device comprising a
- rotating member having magnets spaced around
.the inner periphery thereof and rotating there-
with, said magnets having alternately progres-
-sive magnetic poles of opposite polarity around
the outer periphery thereof, an inclined bafile
spaced laterally from said rotating member with-
in the magnetic fields of said magnets therein,
‘and means for feeding the material to be separat-
ed onto the side of said inclined baffle in a direc-
‘tion towards the magnets of said rotating member,
.said bafle being inclined away and downwardly
from said member whereby non-magnetic ma-
terial is directed therefrom by gravitation and
magnetic material is drawn over the top of said
inclined baffle towards the outer surface of said
rotating member.
. 2. A magnetic separating device as set forth in
claim 1 wherein a plurality of successively spaced
inclined -bafiles are’ spaced laterally -from said
rotating member, the angle of inclination of each

successive bafile being greater than the angle of 7

inclination of the preceding baffle in the direction
.of said rotating member.

3. In combination with & rotating member hav-
ing magnets disposed around the periphery there-

of providing magnetic poles of opposite polarity ©

-alternately and progressively around the periph-
ery thereof, a plurality of spaced inclined bafiles
spaced laterally from said rotating member with-

in the magnetic. fields of said magnets, the angle:
of inclination of said bafles being away from said

. rotating member; and means for directing ma-
‘terial to be separated into said inclined baffles
toward said rotating member whereby magnetiz-
able material is attracted by the magnets in said
rotating member over the top of said bafiles and
non-magnetizable material gravitates downward-
1y on said inclined bafiles away from said rotating
member.

4, In combination with a rotatmg member as

set forth in claim 3 wherein the upper ends of ;

said bafies adjacent said rotating member are
_inclined away from said rotating member.

5. In combinafion with a rotating member as
set forth in claim 3 wherein support means are
provided for said bafiles and an armature is
mounted on said support means. adjacent. said
rotating member for pulsating said bafiles -and
bafile support means.

8. In combination with a rotating member as
set forth in claim 3 wherein an inclined apron is
disposed below said baffles inclined toward sald
rotating membper to convey material gravitating
from said bafies to a point adjacent said mag-
netic rotating member whereby further separa-
tion of said material takes place.

"~ 1. In combination with a rotating member as
seb forth in claim 6 wherein a second apron is
spaced from the end of said . first apron and
inclined at an angle opposite thereto to direct
non-magnetic material away from said rotating
.membher.

8. In a magnetic separating device, in com-
bination, a rotatable magnetic drum having mag-
nets spaced around the periphery thereof with
“alternate north and south magnetic poles, a plu~
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rality of inclined baffles spaced laterally out-
‘wardly from said maghetic drum, said baffles be-
ing inclined away from said drum, means for

delivering material to be separated into the
bafle furtherest from said magnetic drum toward
said rotating member, an apron disposed below
said baffles inclined toward said rotating drum
for directing the material gravitating therefrom

‘towards said magnetic drum, and a second apron
- spaced from end of said first-mentioned apron to

direct said material flowing from said first men-
tioned apron away from said magnetic drum.

9. In 4 magnetic separating device as set forth
in claim 8 wherein the angle of inclination: of
each of said successive inclined baffles is inclined
at a greater angle than the preceding successive
pafile from said material delivery means to said
magnetic drum.

10. In a magnetic separating ‘devlce as  seb
forth in claim 9 wherein said bafiles are disposed
on a support member, and means are provided
for vibrating said suppmt member and baffles -
thereon. :

11. In a magnetic separating device asset forth
in elaim 10 wherein the means for pulsating said
support member and baffles comprises an arm
secured to.said support member having an arma-
ture adjacent said magnetic drum and m the
rotating magnetic fields thereof.

12. In a magnetic.separating device, in.com-
hination, a rotating member having magnets dis-
posed around the periphery thereof within said
rotating member defining - alternate magnetic
poles of opposite polarity, a deflecting member
in the magnetic fields of said magnets spaced a
predetermined distance laterally outwardly from
the outer surface of said rotating member for
deflecting the flow of material attracted to said

rotating member, and an armature connected to

said deflecting - member disposed adjacent said
rotating member in the magnetic fields of said
magnets for pulsating said defiecting member
upon rotation of said rotating member. .
13. In a maghnetic separating device, in com-
bination, a pulley having magnets of generally
U-shape disposed -around .the inner periphery
thereof with the legs thereof transversely aligned
around the periphery of said pulley defining pro-
gressive magnetic fields of alternate  polarity
around the outer periphery of said pulley, a non- .
magnetic belt trained on said pulley, a delivery
chute for material to be separated having the

-delivery end thereof .in said magnetic fields, an : - '

inclined bafle disposed between said chute and
said pulley, said baffle being inclined away from

said pulley, and a second bafile inclined -oppo-

sitely to the direction of said first baffle to direct
material gravitating therefrom towards and
adjacent to said belt on said pulley, said mate-
rial being fed by said delivery chute into said
inclined baffle in a direction leading to said pulley.

14. In a magnetic separating device, in com-
bination, a rotatable member having magnets -
therein spaced around the inner periphery
thereof defining rotatable magnetic fields, an
armsature spaced from said rotatable member in
said rotatable magnetic fields adapted to be
moved inwardly by each successive magnetic
field, a support member for said armature, and
spring means on said support member for urging
said armature away from said rotatable membér
upon passing each successive magnetic field, and
an ineclined baffle inclined away from said rotat-
able member in the path of material to be sepa-
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deflect the path of same, mounted on said sup-
port member for said armature,

RONALD C. HOFF.
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