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UNITED STATES, PATENT OFFICE. 
FREDERICK A. SNYDER, OF OAK PARK, ILLINOIS, ASSIGNOR, BY MESNE 

ASSIGNMENTS, TO INTERNATIONAL SEPARATOR COMPANY, OF CHI 
CAGO, ILLINOIS, A CORPORATION OF NEWJERSEY. 

MAGNETIC SEPARATOR. 
No. 823,802. Specification of Letters Patent, Patented June 12, 1906, 

Application filed November 28, 1902, Serial No, 133,006, 
To a 77, Luhon, it may concern: 
Beit known that I, FREDERICK T. SNYDER, 

a citizen of the United States, residing at Oak 
Park, in the county of Cook and State of Illi 
nois, have invented a certain new and use 
ful InProyement in Magnetic Separators, 
(Case No. 2.) of which the following is a full, 
clear, concise, and exact description, reference being had to the accompanying drawings, o 

25 

forming a part of this specification. 
My invention relates to improvements in magnetic separators for the separation of ma 

terials of different degrees of magnetic per meability. 
Broadly stated, my invention relates to improvements in magnetic separators where 

by the forces effective in making the separa 
tion are more efficiently controlled instrength and in direction. 
My invention further includes improve 

ments and novel features adapted to decrease 
the cost of construction and add convenience. 
in the operation of such separators. 
The result of my invention is a more per 

fect and economical separation than has heretofore been possible. 
The invention herein described and claimed 

is made the basis of method claims incorpo 
rated in the application, Serial No. 133,342, 
filed by me December 1, 1902. 
My present invention is also more or less 

closely allied with inventions described and 
claimed in my copending applications, Se 

35 
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rial No. 133,393, filed December 1, 1902; Se 
rial No. 134,117, filed December 6, 1902; Se 
rial No. 136,004, filed December 20, 1902; 
Serial No. 136,005, filed December 20, 1902, 
and Serial No. 201,381, filed. April 4, 1904. A magnetic separator embodying my in 
vention is shown in the accompanying draw ings, in which 

Figure 1 is a front elevation. Fig.2 is a 
sectional view taken on the plane of line 22 
of Fig. 1. Fig. 3 is a central longitudinal 
sectional view taken on the plane of line 33 
of Fig. 2. Fig. 4 is a perspective view show 
ing the construction and operation of the telescoping hoppers. Fig. 5 is a perspective 
view showing the shape and arrangement of 

5o the pyramidal projections on the armature. 
Like characters of reference indicate like 

parts throughout the several figures. 

I have shown a field-magnet consisting of 
the two halves 5 and 6; held together by the 
bolts 77, passing through the lugs 8. Formed 5, 
and clamped between the two halves of the neutral sides of this field-magnet are the 
bearings 99, in which the shaft 10 is mount 
ed. The armature of comparatively large 
diameter, which comprises the rim 11, the 6o 
hub 12, and the arms 13 13, is keyed to the 
shaft 10, and thereby journaled on the field 
magnet. A belt (not shown) serves to drive 
the armature by means of the pulley 14. 
The armature being hollow provides a cylin-65 drical path of high magnetic permeability 
between the pole-pieces, the lines of force in 
passing from one FE to the other traversing the rim of the armature, and thus occupying a position substantially parallel to 
with the periphery or surface of the arma 
ture itself. The surface of the armature is formed of pyramidal projections 1515. The 
preferred shape and arrangement of these. 
projections are illustrated in Fig. 5, where I 5 
have shown pyramids having triangular." bases, each side of each pyramid being in con 
tact with another. These pyramids are de sirably arranged in staggered rows, whereby 
the rotation of the armature causes one pyra- 8ol 
mid to be moved into the space formerly lying between two adjacent pyramids. 
Substantially opposite the axis of rotation 

of the armajure on a horizontal line there 
with is plated the electromagnet-core 16, 85 upon which is wound the energizing-coil 17. 

epole 18 may desirably be made a plane 
vertical surface, at least below the place 
thereon to which the armature projections 

pole is thus 9o most closely approach. This 
formed below the horizontal plane through 
the axis of the armature to lie behind and be 
yond a vertical plane tangent to the armature. 
A preferably continuous current supplied from the dynamo (diagrammatically illus-95 

trated at 19) and regulated by the rheostat 
20 is utilized to energize the winding 17. 
This winding is desirably placed near the 
air-gap, which is utilized for separating pur 
poses, thus bringing the neutral point on the roo 
magnet within the coil adjacent to this air? 
gap and concentrating the flux at the de 
sired point. The core 16 may be bolted to 
the frame parts 5 and 6, as shown. The re 
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it "ai (;file upper boi, 21 and the bolts 7 
s', l] piralit, the ing of the upper half 6 of 
the 12g2}ct-fi'iate to pei'unit, the renoval of 
tle triliittire, while the split in the frame in 

5 troduces no reluctance to the useful mag netic flux. Substantially diametrically op 
posite the pole iS is placed, the pole 29. 
Since the space between the pole 18 and the 
arnature is to be utilized for the purposes of 

i o separation, it is desirable to make this pole 
of retatively snail area in order to corre 
spondingly increase the flux density at this 
point. Since the function of the pole 29 is 
largely that of affording a complete inag 

15 netic circuit of iow reluctance, I have found 
it desirable to lake the cimbrace of this pole 
large, thereby increasing its area to corre 
spondingly reduce the lux density there 
from. This pole 29 may also be placed very 

2c close to the periphery of the armsture. The 
difference in the areas of the two poles causes 
a corresponding difference in the areas of the 
induced poles on the armature. It is one of 
the particular features of lny invention that, 

25 the two poles of the lagnet be placed on 
substantially diametrically opposite sides of 
the ar) nature, whereby the magnetic trac 
tion on the armature is substantially 
talanced, thereby preventing the pressure 

go which would otherwise fall on the armature 
be: rigs, 

A. ...E. 22 is placed above the air mature-cylinder, as showi. An 8-djustable 
slide and chute 24 regulate the feed of an 

35 even supply of laterials to the top of the 
ai'i nature. 
of Interials, the iciosing sheet-brass hous 
ing 25 is provided on toile side, while oil the 
other side a shield 26, of highly permeable 

4o material, as iron or steel, is secured to the 
hopper-fraine at 27 and to the face of the 
pole 1.S. A housing 28 serves, filt ther, to 
inclose the interior Jiechanis). 
The operation of lay in proved separator' 

45 will now become apparent. . The coil 17 

5o the rin of the arinatire magnet. 

being energized by an electric cirreri, a 
Jagnetic flux is set y through the core 13, 
the upper and tower halves 5 and 6 of the 
field-lilaget, frame, the pole-piece 29, and 

- A path 
of high magnetic perineability is thereby pro 
vided which, however, is interrupted by the 
air-gay of low perialeability between the pole 
18 and the adjacent, side of the ariature. 

55 This air-gap is locally shortened by the pro 
jecting pyramidal teeth 15, whereby the flux 
is caused to converge toward each of the said 
teeth. have found that the shape and the 
size of the pyramidal projection relative to 

3o the width of the air-gap is of great impor 
tance. IBy decreasing the solid angle of these 
projections. J find that the distance through 
whici particles may be attracted from the 
pole 18 may be increased. In practice I find 

in order to prevent the escape. 
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it necessary to make the width of the air-gap 
such as to properly accommodate the layer 
of naterials to be separated therein and the 
shape and the size of the projections may be 
varied as necessary in order that particles 
may be attracted from the pole i8. For 
every set of conditions which may arise in 

65 

practice there is a certain proper distance at . 
which the projection should be placed from 
the pole, and this distance can be simply 
ascertained by experiment. 
The plane pole-surface being vertically 

75 

disposed, as shown, causes a gradually-in 
creasing density of flux from each of the 
teeth as it approaches a horizontal plane 
through the axis of rotation. Also the 
dow awardly-projecting part of the pole-face 
causes an induction of prolonged duration 
tirough the arnature-teeth as they pass be 
low the horizental plane, it will be seen 
that the pole 18, which, however, is faced 
with a part of the iron shield 26, is so dis 
posed as to permit the free fall of non-mag 
netic particles from points in the air-gap on a 
horizonial plane through the axis of rotation. 
The trulature being rotated in the direc 

tion indicated by the arrow, materials to be 
separated are fed fron the hopper and feed 
chute to tine top of the armature, when they 
are carried around between the periphery of 
the cylinder and the shield 26. As the pro 
jecting teeti approach the upper corner of 
the inducing pole-piece 16 a convergent flux 

85 

95 

of increasing density is induced from each 
tooth. These convergent fluxes of increasing 
density attract the more permeable particles 
within the material to be separateel. Since 
the seel of rotation of the arnature is cle 
sirably made such that the centrifugal force 
causes the material to bear very lightly on 
the surface of the ari nature, this attraction of the permeable particles causes apartial strati 
fication of the two classes of materials before 
the point of greatest density is reached. Upon 
reaching the horizontal plane through the 

is of rotation the attracted farticles are 
free to fall vertically under the force of grav 
y. The more permeable particles are re 

iained (in the periphery of the ai'ilature-mag 
net y the prolonged flux froi, the teeth, 
he 'cly these particles, in 8ddition to the 
tical component of their notion at the 

ty. 

point of separation, are given a gradually 
increased horizontai component, thereby ef 
fectively separating the two classes of nate 
rials. As the armature-teeth recede from 
the pole 18, forming one bundary of the air 
gap, the magnetic fluxes through the reced 
ing teeth a e gradually weakened until the 
teeth reach a neutral point oil the ari nature, 
upon passing through which the luxes re 
verse their polarity. vily present invention 
is FitEAR froli ('eri (tiei separators 
of the prior art, in that he ar: }; i.life-teeth 

I o5 
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are moved between Role toward and through 
a neutral plane or place at which the polarity 
of the flux reverses. 
My improved separator may be used to 

separate materials of varying degrees of mag 
netic susceptibility from non-magnetic mate 
rials, the permeable materials being retained 
in contact with the teeth for varying lengths 
of movement, depending upon their degree of 

Io permeability. - 
in order to divide the permeable particles 

from the non-magnetic particles and, further, 
to subdivide the permeable particles into dif 
ferent grades, I provide the divider-plates 30 

15 and 31, which may desirably be carried by the 
frames 32 and 33, rotatably mounted upon 
the shaft 10, whereby the dividing edges of 
the divider-plates may be adjusted without 
necessarily altering the distance between the 
divider edge and the periphery of the arma 
ture. The links 3434, the cranks 3535, and 
the shafts 3636 provide mechanism by which 
the position of the dividers may be adjusted 
by means of a crank or Wrench applied to the 
shafts at 3737 without causing torsional strain in the divider or its carrying-frame. The 
quadrants 3838 and cap-bolts 3939 provide 
means for clamping the dividers in position 
when satisfactorily adjusted. The divider 

20 

25 

C 

3. freely-falling non-magnetic particles from all 
permeable particles retained upon the teeth. 
i5, while the divider-plate 31 serves to make 
a division between particles of two grades of 35 magnetic permeability. Any particles which 
have not previously been dropped from the 
teeth are deposited upon reaching the neu 
tral point, where no lines of force emanate 
from the teeth and where the polarities of the 
convergent fluxes are reversed. 

Associated in movement and adjustment 
with each of the divider-plates 30 and 31 are 
a hopper and a hopper-apron. Each hopper 
and its apron are constructed to telescope, so 
that no matter what the adjustment of the 
dividers may be all the non-magnetic parti 
cles shall pass into one given hopper. All 
the permeable particles deposited between 
the dividers 30 and 31 shall pass into another hopper, and all the particles deposited after 
passing the divider 31 shali pass into a third hopper. This third hopper 40 may be rigidly 
connected with the frame of the separator, as 
shown. The fraine 33 is provided with a 

55 
hopper 42 and the apron 43, which projects 
into the hopper40. Similarly, the frame 32 is 
provided with a roller 44, upon which are 
hung the hopper 45 and the apron 46. The 
adjusting-shaft 36 is conveniently placed, 
upon which to hang the apron 47. 

it the frame 33 and the divider 31 be swung 
around toward the frame 32 and its divider 
plate 30, the hopper 42 is carried upon the 

65 shaft 41 in a path striking an arc of a circle 

plate 30, is adapted to divide sharply the 

shaft or roller, 41, upon which are hung the 

b 

around the axis of rotation of the separator 
armature. This causes the hopper 42 to slip 
up around the apron 46, whereby the con 
munication of the opening between the divid 
ing plates 30 and 31 with the hopper 42 is 
maintained. At the same time the apron 43 
is carried in an arc of a circle with the shaft 
41. The hopper 40 being stationarily mount 
ed, the apron 43 is withdrawn from this hop 
per and up over the edge of the same, so that 
the apron 43 directs any material which 
would otherwise fall outside the hopper 40 
into the same. Similarly, if the carrier 
frame 32 be swung downwardly in a clock 
wise direction the apron 46 is adapted to tele 
scope into the hopper 42, while the hopper 45 
is carried to the left and downward. During 
this movement the apron 47 is adapted to 

7 o 

75 

maintain a complete channel for the passage . of the non-magnetic particles from the point 
of separation to the hopper 45. 
As best illustrated in Fig. 2, the hoppers 40,742, and 45 are tapered downwardly 

toward their discharge-openings. Therefore 
the p. associated with these hoppers must be correspondingly tapered in order to 
permit them to telescope within the hoppers 
as illustrated. Asbest illustrated in Fig. 4, the 
tapering sides 48 of these aprons are curled 
up to form guiding-walls 49. When an apron 
is considerably withdrawn from its hopper, 
as the apron 46 is withdrawn from the hop 
per 42, Fig. 3, these walls 49 serve to guide 
material falling upon the apron toward its 
center, where it is of sufficient length to di 
rect the materials into the associated hopper. The general plan of the magnet of my in 
Eyed separator may be said to be that of a 
Ox which is open at the top and bottom and through which the materials to be sep 

arated are passed in a generally vertical di 
rection. The magnet thus forms an inclos ing and supporting frame for the separator 
mechanism to which the various parts are 
attached. - . 
While I have herein shown and particu 

larly described one enbodiment of Sinven tion, it will be apparent to those skilled in the 

9o 

Oc 

C. 

at that many changes and modifications 
therein might profitably be employed, and 
therefore do not wish to limit myself to the 
precise disclosure herein set-orth; but, 
Having described my invention, I claim as 

new and desire to secure by Letters Patent. 
1. ln a magnetic separator, the combina 

tion with a magnet, of a poleon said magnet, 
a cylindrical armature adapted to rotate by 
said pole, a divider mounted to rotate about 
the axis of said armature, links attached to 
said divider, I heans for moving said links and 
meals for feeding material to be separated to said armature: 

2. In a magnetic separator, the combina 
tion with a magnet, R of constant but opposite polarity, a hollow cylindrical arma 

M 

I 5 
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4. 

ture mounted between said poles, and means 
for feeding material to be separated between 

cd 

25 

35. 

said armature and one of said poles. 
3. In a magnetic separator, the combina 

tion with a magnet, of a pole on said magnet, 
a shaft adapted to revolve before said pole, 
an armature mounted upon said shaft, di 
viders mounted adjustably upon said shaft, a 
hopper hinged to one of said dividers, an 
apron hinged to another of said dividers and 
engaging with said hopper, and means for 
feeding material to be separated to said ar 
mature. 

4. In a magnetic separator, the combina 
tion with an axially-rotatable cylindrical ar 
mature, of an electromagnet having two pole 
pieces of opposite polarity external to said 
arnature and facing the same, one of said 
pole-pieces having its face of lesser area than 
the face of the other pole-piece, and a mag 
net-winding concentrated upon the pole 
piece of lesser area, the other pole-piece hav 
ing no winding thereon. 

5. In a magnetic separator, the combina 
tion with a magnet, of a pole on said magnet 
having magnetizable pyramids at its surface, 
said pyramids being arranged in staggered 
rows and formed to present the angles of the 
pyramids of one row to the space between 
the pyramids of the preceding row, means 
for feeding material to be separated to said 
pyramids, and means for removing the at 
tracted material. 

6. In a magnetic separator, the combina 
tion with a magnet pole-piece, of a cylin 
drical iron armature mounted to rotate before 
said pole-piece, said cylinder having its sur 
face provided with magnetizable pyramids 
arranged in staggered rows each of said pyra 

49 

45 

So 

mids being in contact with an adjacent pyra 
mid at its base, said pyramids being formed 
and disposed to present the angles of the pyr 
amids of each row to the space between the 
pyramids of the preceding row and means for 
feeding material to be separated between the 
art nature and said, pole. 

7. In a magnetic separator, the combina 
tion with a hollow magnet, open at top and 
bottom, of bare poles of opposite polarity 
on said magnet, the face of one of said poles 
being vertical, a shaft adapted to revolve 
between said poles, bearings on said shaft, 

... mounted on neutral sides of said magnet, an 

55 
armature, mounted upon said shaft, pettle 
able projections on the surface of sail arma 
ture, said projections being of such shape and 
spaced from said vertical pole such a dis 
tance, that material will be attracted from 
said pole to said projections, a divider 
mounted adjustably on said shaft, links at 
tached to said divider, means for moving 
said links, means for totating said ari nature, 
and means for feeding material to be sepa 
rated to said armature. 

823,302 

tion with a hollow magnet, open at top and 
bottom, of bare poles of opposite polarity on 
said magnet, the face of one of said poles be 
ing vertical, a shaft adapted to revolve be 
tween said poles, having bearings mounted 
On neutral sides of Said magnet, an armature, 
mounted upon Said shaft, permeable projec 
tions on the surface of said armature, said 
projections being of such shape and spaced 
from said vertical pole such a distance, that 
material will be attracted from said pole to 
said projections, a divider mounted adjust 
ably on said shaft, a hopper hinged to said 
divider, an apron hinged to said divider, and 
engaging another hopper, links attached to 
said divider, means for moving said links, 
means for rotating said armature, and means 
for feeding material to be separated to said 
armature. . 

9. In a magnetic separator, the combina 
tion with a hollow magnet, open above.and 
below, of bare poles of opposite polarity on 
said magnet, the face of one of said poles be 
ing vertical, a horizontal shaft adapted to re 
volve between said poles, having bearings 
mounted on neutral sides of said magnet, a 
cylindrical armature, mounted upon said 
shaft, permeable projections on the surface 
of said armature, said projections being of 
such shape and spaced from said vertical 
pole such a distance, that material will be at 
tracted from said pole to said projections, a 
dividermounted adjustably on said shaft be 
tween said vertical pole and said armature, 
the edge of said divider lying substantially in 
a vertical plane tangent to the periphery of 
said armature. 

10. In a magnetic separator, the combina 
tion with a hollow magnet, open above and 
below, of bare poles of opposite polarity on 
said magnet, the face of one of said poles be 
ing vertical, a horizontal shaft, adapted to 
revolve between said poles, having bearings 
mounted on neutral sides of said magnet, a 
cylindrical armature, mounted upon said 
shaft, permeable, pyramidal projections on 
projection being in contact with an adjacent 
projection, said projections being of such 
shape and spaced from said verticipole such 
a distance, that material will be attracted 
fron said pole to said projections, a divider 

said vertical pole and said armatire, the edge of said divider lying substantially in a 
horizontal plane passing through the axis of 
said armature, a hopper hinged to said di 
victer, an apron hinged to said divider, and 
engaging with another hopper, links attaehed 
to said divider, means for moving said links, 
means for rotating said armature, and means 
for feeding material to be separated to said 
arnatul'('. 

11. In a magnetic separator, the combina 
65 8. In a magnetic separator, the combina- tion with a hollow electromagnet, open above 

the surface of said armature, each side of each, 

mounted adjustably on said shaft, between. 

7 o 
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and below, of bare poles of opposite polarity 
and unequal area on said electromagnet, the 
face of the pole of lesser area being vertical, 
the winding of said electromagnet being con 
centrated near said vertical pole, a horizontal 
shaft, adapted to revolve between said poles, 
having bearings mounted on neutral sides of 
said electromagnet, a cylindrical armature 
mounted upon said shaft, permcable pyrami 
dal projections on the surface of said arma 
ture, each side of each projection being in 
contact with an adjacent projection, said 
E. being of such shape and spaced 
om said vertical pole such a distance, that 

material will be attracted from said pole to 
said projections, a divider mounted adjust 
ably on said shaft, between said vertical pole 
and said armature, a hopper hinged to said 
divider, an apron hinged to said divider and 
engaged with another hopper, links attached 
means for rotating said armature, and means 
for feeding material"to be separated to said 

25 

35 

such shape and spaced from said Yertical pole 
"...such a distance, that material will be attract 

tween said vertical pole and said armature, 
a. EP, to 

55 

between said armature and said pole of 
the surface of said armature, said projections' 

w 

65 

, other hopper, links attached to said divider, 

tion with a cylindrical armature, of means 
- for rotating said armature about a horizontal 
axis, an electromagnet having poles of differ 

armature. 
12. In a SE separator, the combina tion with a hollow electromagnet, open above 

and below, of bare poles of opposite polarity 
on said electromagnet, the face of one of said 
poles being vertical, the winding of said elec 
tromagnet being concentrated near said ver 
tical pole, a horizontal shaft, adapted to re 
volve between said poles, having bearings, 
mounted on neutral sides of said electromag 
nets, a cylindrical armature, mounted upon 
said shaft, permeable pyramidal projections 
on the surface of said armature, each side of 
each projection being in contact with an ad 
jacent projection, said projection being of 

ed from said pole to said projections, a di 
vider mounted adjustably on said shaft, be 

Fl to said divider, an apron hinged to said divider and engaging with an 
means for moving said links, means for rotat 
ing said armature, and means for feeding ma 
terial to be separated to said armature. 

13. In a magnetic separator, the combina 

ent areas located on substantially diametric 
ally opposite sides of said armattire and hav ing a winding adjacent to the air-gap between 
the armature and the pole of lesser area, 
means for feeding material to be separated 
lesser area, pyramidal projections formed on 
being of such shape and spaced from said pole 
of lesser area such a distance that a portion 
of the material to be'separated may be at 
tracted from said pole to said projection. 

: 

to said divider, means for moving said links, 

14. In a magnetic separator, the combina 
tion with a cylindrical armature, of means 
for rotating said armature about a horizontal 
axis, an electromagnet having poles of differ 
ent areas located on substantially diametric- 7o 
ally opposite sides of said armature and hav 
ing a winding adjacent to the ir-gap be 
tween the armature, and the pole of lesser 
area, means for feeding materials to be sepa 
rated between said armature and said pole of 75 lesser area, and triangular pyramidal projec 
tions in staggered rows formed on the sur 
face of said armature, said projections being 
of such shape and spaced E. said pole of 
lesser area, such a distance that a portion of 8o 
the material to be separated may be at 
tracted from said pole to said projections. 

15. In a magnetic separator, the combina 
tion with a cylindrical armature, of means for 
rotating said armature about a horizontal 85 axis, an electromagnet having poles of oppo 
site polarity and of different areas located on substantially diametrically opposite sides of 
said armature and having the winding ad 
jacent to the air-gap between the armature po 
and the pole of lesser area, means for feeding 
materials to be separated between said arma 
ture and said pole of lesser area, triangular 

projections being of such shape and spaced 
from said pole of lesser area such a distance 
that a portion of the materials to be sepal. 

tween attracted and non-attracted materials 

attraction is substantially perpendicular to 
the direction of the force of gravity. 
tion with a cylindrical arnature, of means 
axis, an electromagnet having poles of oppo 
site polarity and of different areas located on 
said armature, and having the winding ad 
jacent to the air-gap between the armature 
and the pole of lesser area, means for feeding 
materials t8 be separated between said arma 
yramidal projections in staggered rows 

from said, pole of lesser area such a dis 
separated may be attracted from said pole to 
said projections, and a divider interposed 
between attracted and non-attracted ma terials, at a point whiere the direction of the 

said pole of lesser area being formed to per 
mit the free fall of material not attracted. 

17. In a magnetic separator, the combina 
tion with a magnet, of a smooth pole on said 30 

5 

pyramidal projections in staggered rows 
formed on the surface of said armature, said 95 

rated may be attracted from said pole to said 
projections, and a divider interposed be-1 od 
at a point where the direction of the force of 

for rotating said armature about a horizontal . 

ormed on the surface of said armature, said projections being of such shape and spaced 

16. In a magnetic separator, the combinar I o5 

substantially diametrically opposite sides of I Ic 

ture and said pole of lesser area, triangular I 15 

tance that a portion of the materials to be I2O 

force of attraction is substantially pippen- I 25 
dicular to the direction of the force of gravity, . 
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magnet, a second jus' opposite said Sui () oil 
pole, the surface of said second pole lyeing 
formed into triangular as 'a ticial 
tions arranged in staggered 'o',y's 
posed so as to preset title angles of 

A. 
g 

sy 

mids of the preceding row, and ideals for 
passing the material to be separated inety eel; 
said Smooth pole and said iroiections, sh;2; 
by it may be attracted to said pi'oie 
and means for removing the separateti Iha, 
terial. 

18. In a magnetic separator, the combina 
tion with a magnet, of a pole on said imagnet, 
a cylindrical armature mounted to rotate be 
fore said magnet-pole, the peripheral surface 
of said armature being formed into pyi's midal 
projections, the side of caci pyramid heing 
in contact with the side of a nother is riflic, said pyrainids being arranged in staggered 
rows in relative positions to present line an 
gles of the pyramids of one row to the space 

the preceding rows, between the pyramids of 

and means for feeding materials to be separ 
rated between said pole and said a Finlattire. 

$}, i *ti? separaior, the 89a). 
ii. si agi) et, of 3.7 liti 
F. lic & Fiat 13:g, in 

r is lateri to be separated 
surface of said : rmattire, divider, adapted to 
totate on the axis of Said artia, tie, mea is 
for a disting said dividers, and méans for 
ciamping said dividers in adjustinent. 

20. In combinatin, a magnet, ineans for 
rotating the lagnet, means for feeding ima 
terial to be separated to the magnet, defec 
tors suspended in position to rotate about the 
axis of the imagnet, and means for adjusting 
the deflectors. 

in witness whereof here into subscribe 
any name this 25th day of November, A. P. 
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FREDERCK". SNY DER. 
Witnesses: f 

LYNN A. WILLIAMs, 
HARVEY L. HANSON. 
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