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UNITED STATES PATENT OFFICE,

FREDERICK . SNYDER," OF OAK PARK, ILLINOIS, ASSIGNOR, BY ME/SNE
ASSIGNMENTS, TO INTERNATIONAL SEPARATOR COMPANY, OF CHI-
CAGO, ILLINOIS, A CORPORATION_ OF NEW JERSEY.

' MAGNETIC SEPARATOR.

No. 823,302, Specification of Lett_ers Patent, Patented June. 12, 1908.
Application filed November 28, 1902, 8erfal No, 133,008,

To all whom it may concern: I have shown a field-magnet consisting of
Be it known that I, FreDERIOK T, SNYDER, | the two halves 5 and 6; held together by the |
a citizen of the United States, residing at Oak | bolis 77, passing through the lugs 8. Formed 5.
ark, in the county of Cook and State of Illi- | and clamped between the two halves of the
5 nois, have invented a certain new and use- | neutral sides of this field-magnet are the
ful Improvement in Magnetic Separators, bearings 9 9, in which the shaft 10 is mount-
(Case No. 2,) of which the following is a full, | ed. The armature of comparatively large
clear, concise, and exact description, reference diamater, which comprises the rim 11, the 6o
being had to the accompanying drawings, | hub 12, and the arms 13 183, is keyed to the

1o forming a part of this specification. shaft 10, and thereby journaled on the field-

Y invention relates to improvements in magnet. A belt (not shown) serves to drive
magnetic separators for the separation of ma- | the armature by means of the pulley 14,
terials of different, degrees ofP magnetic per- | The armgture being hollow provides a cylin- .65
meability. v drical path of high magnetic permeability

15 Broadly stated, my invention relates to between the pole-pieces, the lines of force in
improvements in magnetic separators where- passing from one pole-piece to the other
by the forces effective in making the separa- traversing the rim of the armature, and thus
tion are more efficiently controlled instrength occupying a-pdsition substantially parallel 70
.and in direction. ‘ with the riphéry or surface of the darma-

20 My invention further includes improve- | ture itself? The surface of the armature js
ments and novel features adapted to decrease formed of pyramidal projections 15 15. The
the cost of construction and add convenience . preferred shape and arrangement of these

in th~ operation of such separators. projections are iltustrated in Fig. 5, where I,

The result of my invention'is & more per- |-have'.shown pyramids having triangular.’
25 fect and economical separation than hag bases, each side of each pyramid being in con-
heretofore been possible. ' tact witl another. These Ppyramids are de-
The invention herein described and claimed sirably “afranged in staggere(f7 rows, whereby

is made the basis of method claims incorpo- | the rotation of the armature causes one pyra- 8o/
rated in the application, Serial No. 133,342; | mid tobe moved into the space formerlylying

30 filed by me December 1, 1902, between two adjacent pyramids, -

My present invention is also more or less Substantially opppsite the axis of rotation

closely allied with inventions described and of the armajure on g horizontal line there.-
~claimed in my copending applications, Se- | with is plaged the electromagnet - core 16, 85

rial No. 133,393, filed December 1, 1902; Se- | upon which is wound the energizing-coil 17’

35 rial No. 134,117, filed December 6, 1902; Se- | The pole 18 may desirably be made g plane -
rial No. 136,004, filed. December 20, 1902; { vettical surface, at least below the place
Serial No. 136,005, filed December 20, 1902, | thereon to which the armature Projections
and Serial No. 201,381, filed. April 4, 1904. | most closely approach. This pole is thus go

A magnetic separator embodying my in- | formed beléw the horizontal plane through

40 vention 1s shown in the accompanying draw- | the axis of the armature to lie behind and be- -

ings, in which— ; yond avertical plane tangent to the armature,
Figure 1 is a front elevation, Fig.2isa|" A preferably continuous current supplied

sectional view taken on the plane of line 2 2 | from the dynamo (diagrammatically illus- g5

of Fig, 1. Fig. 3 is a central- longitudinal | trated at 19) and regulated by the rheostat’

45 sectional view taken on {he plane of line 3 3| 20 is utilized to energize the winding 17,
of Fig. 2. TFig. 4isa perspective view show- | This winding is desirably placed near tlie
ing the construction and operation of the air-gap, which is utilized for separating pur- -
telescoping hoppers, Fig. 5is' a perspective poses, thus bringing. the neutralppoint on the, o
view showing the shape and arrangement of magnet within the coil adjacent to this air{

50 the pyramidal projections gn the armature,

Lake characters of reference indicate like | sired point.  The core 16 may be bolted to,

parts throughout the severa] figures. the frame parts 5 and 6, as shown. The re-

gap -and concentrating the flux gt the de- *
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movas of ihe upper bolt 21 and the bolts 7
ol permit the eeising of the upper half 6 of
the magnet-frame to permit the removal of
the semature, while the split in the frame in-
troduces: no reluctance to the wuseful mag-
setic flux.,  Substantially diametrically op-
posite the pole 18 is placed, the pole 29.

“Bince the space between the pole 18 and the

io

1

o

>
(2]

25

armabure is to be utilized for the purposes of
separation, it is desirable to malke this pole
of relatively small area in order to corre-
spondingly inerease the flux density at this
point.  Siuee the function of the pole 29 is
largely that of affording a complete mag-
netic circuit of low reluctance, I have found
it desirable to make the embrace of this pole
large, thereby imcreasing ifs area to corre-
spondingly reduce the fux density there-
from. Lhis pole 29 may also be placed very
close to the periphery of the armature. 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 particalar fentures of my invention that
the two poles of the magnet be placed on
substzutially dimmetrically opposite sides of
the srmature, whereby the magnetic trac-
gion on the armature 1s substantially
balanced, thercby preventing the pressure
which would otherwise fall on the armatare-
bearings,

A feed-hopper 22 Is placed above the ar-
mature-cylinder, as shown.  An adjustable
glide and chute 24 vegulate the feed of an
even supply of materials to the top of the
arinature.
of mateFlals, the inclosing sheet-brass hous-
ing 25 is provided on one side, while on the
other side a shield 26, of highly permeable
material, as iron or steel, is secured to the
hopper-frame at 27 and to the face of the
pole 18, A housing 28 serves, further, to
telose the intevior mnechanisim.

The operation of my improved separator
will now become apparent. . The coil 17
being energized by an clectric current, o
magnetie flux igset u}i) through the core 18,
the upper and Fower halves 5 and 6 of the
field-magnet frame, the pole-piece 29, and
the rim 11 of the arinatiwe-magnet. A path
of high magaetic permeability is thereby pro-
vided which, however, is interrupted by the
air-gap of low permeability between the pole

18 and the adjscent side of thearmature. s
ally shortened by the pro-.

This alr-gap s lo
jecting pyramidal teeth 15, whereby the flux
is caused 1o converge toward each of the said
teeth. I have found that the shape and the

size of the pyramidal projection relative to-

the width of the air-gap is of great unpor-
tance. By decreasing the solid angle of these
projections I find that the distance through
which particles may be attracted from the
pole 18 may be inereased.  In practice I find

Tn order to prevent the escape.

: 323,308

it necessary to make the width of the air-gap
such as to properly accommodate the layer
of niaterials to be separated therein and the
shupe and the size of the projections may be
varied as necessary in ovder that particles
may be atiracted from the pole 18. . For
every set of conditions which may arise in

65

70

praciice 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

dispused, as shown, causes a gradually-in- -

erensing density of flux from each of the
teeth as it approaches a horizontal plane
through the “axis of rotation. Also the
fownwardly-projecting part of the pole-face
canses an nduction of prolonged duration
through the armature-teeth as they pass be-
low. the horizental plane. It will be seen
ghat the pole 18, which, however, is faced
with a part of the iron shield 28, is so- dis-
posed ax to permit the free fall of non-mag-
netic particles from points in the air-gap on a
horizontal plane through the axis of rotation.

The aridature being rotated In the diree-
tion indicated by the arrow, materials to be
separated ave Ted from the hopper and feed-
cliute to the top of the armature, when they
are carried around between the periphery of
the eylinder and the shield 26. As the pro-
jecting teeth approach the upper corner of
the indncing pole-piece 16 a convergent flux

as
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of increasing density is induced from each

tootln,  These convergent fluxes of increasing
density stiract the more permeable particles
within the material to. be separateéd. Since
the speed of rotation of the armature is de-
sirably made such that the centrifugal force
causes the material to bear very lightly on
the surface of the armature, this attraction of
the permeable particles causesa partial strati-

fleation of the two classes of materials before

the point ofigreatest density isreached. Upon
veaching the horizontal plane through the
wxis of rotation the unattracted particles arve
free to fall vertically under the fezee of grav-
iy, The more permeable parbicles are re-
tained on the periphery of the anmature-mag-
net by the prolonged flux from the teeth,
wherely these particles, m addition to the
vertieal component of ther motion at the
point of separabion, are given & gradualiy-
thereased horizontal component, thereby ef-
fectively sepurating the two classes of mate-
vials.  As the armature-teeth recede from
the pole 18, forming one byundary of the air-
gap, the megnetic fluxes through the reced-
ing teeth ne gradually weakened until the
teoth reach a neutral poing on the armature,
upon passing through which the Jluxes re-
verse their polarity. My present invention
i (lisLinguis_:iwl from certiiv othor separators
of the prior art in thay the wm abure-teeth

b
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823,302 o

“are moved between })oles toward and through
- 2 neutral plane or place at which the polarity
- of the flux reverses. :

My improved ‘separator may be used to

5 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
10 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 20

15 and 31, which may desirably be carried by the

- frames 32 and 33, rotatably mounted upon
the shaft 10, whereby the afviding. edges of
the divider-plates may be adjusted without
necessarily altering the distance between the

zo divider edge and the periphery of the arma-
ture. The links 34 34, the cranks 35 35, and
.the shafts 36 36 provide mechanism by which
the position of the dividers may be adjusted
by means of a crank or wrench applied to the
25 shafts at 37 37 without causing torsional strain
m the divider or its carrymng-frame. The
quadrants 38 38 and cap-bolts 39 39 provide
means for clamping the dividers in position
when satisfactorily adjusted. The divider-

30 plate 30 is adapted to divide sharply the-

treely-falling non-magnetic particles from all

- permeable particles retained upon the teeth
15, 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 reacking the neu-
tral point, where no lines of force emanate

from the teeth and where the polarities of the'

" 40 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
45 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 pHrticles deposited between
the dividers 30 anid 31 shall pass into another
50 hopper, and-all the parficles 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, ag
shown.  The frame 33 is provided with a

55 shaft or roller, 41, upon which are hung the,

hopper 42 and thé' apron 43, which projects
into the hopper40. Similarly, the frame 32 is
provided with a roller 44, upon which are
rung the hopper 45 and the apron 46. The

6o adjusting-shaft 36 is conveniently placed,
upon which to hang the apron 47.

If 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

05 shaft 41 in & path striking an arc of a circle

around the axis of rotation of the separator-
armature. ~ This causes the hopper 42 to slip
up around the apron 46, whereby the com-
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 42 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 totele-
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

70

78

8o

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 arc tapered = downwardly
toward their discharge-openings. Therefore
the aprons associated with these hoppers
must be correspondingly tapered in order to
permit them to telescope within the hoppers
asillustrated. Asbestillustratedin [* ig. 4 the
tapering sides 48 of these aprons are curled
up to form guiding-walls 49. When an apron
is considerably withdvawn 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 1t is of suflicient length to di-
rect the materials into the associated hopper.

"The general plan of the magnet of my jm-

roved separator may be said to be that of a
ﬁox which is open at the top and bottom
and through which the materials to be sef-
arated are passed-in a generally vertical (-
rection. The magnet thus forms an inclos-
ing and supporting frame for the separator
mechanism to which the various parts are
attached. , : o

While T Htave herein shownfangd particu-
larly described: one embodiment, of iy inven-
tion, itwill be apparent to those skilled in the
a¥t that many changes and modifications
therein might profifably be employed, and 1
therefore do not wish fo limit myscl to the
precise disclosure herein setforth ; but,

. Having described my in¥ention, I elaim as
néw and desire to séeure by Letters Patent—
1. In'a magnetic separator, the combina-

tion with a magnet, of a pole.on said magnet,

a cylindrical armature adapted to rotate by
said pole, a divider mounted to rotate about
the axis of sgid armature, links attached to
said divider, theans for moving said links and
means for feeding material to he separated
to said armaturey : .

2. In a magnetic separator, the combina-
tion with a magmet, of poles of constant but
opposite polarity, a hollow cylindrical arma-

.
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ture mounted between said poles, and means
for feeding material to be separated between
said armature and one of said poles.

3. In a magnetic separator, the combina~

tlon 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
armature and facing the same, one of said
pole-picces 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 eombina-
tiomr 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.

35

~

40

45

50

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

‘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

armature 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
heing vertical, “a shaft adapted to revolve
between said poles, bearings on said shaft

“mounted on neutral sides-of said niagnet, an

55

60

65

“armature, mounted upon said shaft, perme-

able projections on the surface of said 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 tetating said armaturo,

and means for feeding materialto be sepa-

rated to said armature. )
8. In a magnetic separator, the combina-

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 sail armature, said
projections being of such shape and spaced
trom 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, end 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 o re-
volve between said poles, having bearings
mounted on neutral sides of said magnet, a
evlindrical armature, mounted upen ‘said
shaft, permeable projections on the surface
of said armiature, sald 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 vertieal pole and said armature,
the edge of said divider lying substantially in
a vertical plane tangent to the periphery of
said armature. »

10. In amagnetic separator, the combina-~
tion with a hollow magnet, open above and
below, of bare poles of opposite polarity on
saidk 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

the surface of said armature, eachside of each,

projeetion being in contact with an adjacent
projection, 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

motited adjustably on sdid shaft,shetween,

said vertieal pole and said armatiire, the
odge of said divider lying substantially in a
horizontal plane passing through the axis of
said armature, a hopper hinged to said di-
vider, an apron hinged to said divider, and
engaging with 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.

11. Ina magnetic separator, the combina-
tion with a hollow electromagnet; open above
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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-
5 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-

1o dal projections on the surface of said arma-
ture, each side of each projection being in
contact with an adjacent projection, said

rojection being of such shape and spaced
om said vertical pole such a distance, that

15 material will be attracted from said pole to

. said projections, a divider mount&d ‘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

zo engaged with 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. '

25
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-

3¢ 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
35 said shafz; 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
- such shape and spaced from said vertical pole
40"such a distance, that material will be attract-
ed from said pole to. said projections, a- di-
vider m‘ounte(f adjustably on said shaft, be-
- tween said vertical
-a hop(f)er hinged to said divider, an apron
.45 hinged to said divider and engaging with an-
" 7 means for moving said links, means for rotat.
ing said armature, and means for feeding ma-

_ terial to be separated to said armature. -
50..  13. In a magnetic separator, the combina-
tion with a cylindrica armsture, of means
-for rotating said armature about a horizontal

axis, an electromagnet having poles of differ--

ent areas located on substantially diametric~

55 ally opposite sides of said armatuare’aid hav-
 ing a winding adjacent to the air-gap between
the armature and the pole of lesser reg,
means for feeding ;material to be separated

- between said armature and said- pole of
60 lesser area,.pyramidal projections formed on

* the surface of said armature, said projections -

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-
65 tracted from said pole to said projecfion.

-

12. Ina maFnetic separator, the combina- |

pole and said armature,’

other hopper, links attached to said divider,”

“sard

14. In a magnetic separator, the combina-
tion with a cylindrical armature, of means
for rotating sald armature about & horizontal
axis, an electromagnet having poles of differ-
ent areas located on substantially diametric-
ally opposite sides of said armatire and hav-
ing a winding adjacent to the air-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
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 from said pole of
lesser area such a distance that s portion of
tlie 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
axis, an electromagnet having poles of oppo-
site polarity and of different areas located on
substantially
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'to be separated between said arma-
ture an said pole of lesser area, triangular

5

70
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diametrically opposite sides of

20

pyramidal projections in staggered rows -
formed on the surface of said armature, said g5

-projections being of such shape and spaced

from said pole of lesser area such a distance
that a portion of the materials to be sepa-

rated may be attracted from said pole to said :

projections, and a divider interposed be-:
tween attracted and non-attracted materials
at a point where: the direction of the force of
attraction.is substantially perpendicular to

the direction of the force of gravity.

16. In a magnetic separator, the combina-
tion with a cylindricalp arntature, 6f means
for rotating said armature about a horizontal
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
and the pole of lesser area, means for feeding
materials t8 be separated between said arma.

.bure and said pole of lesser area, triangular -

pyramidal projections in staggered Tows
formed on the surface of said armature, sald

‘projections being of such shape and spaced

from said -pole of lesser area such a dis-
tance that a portion of the materials to be
'separated may be attracted from said pole to
! projections, and a divider mterposed
between attracted and non-attracted ma--
terials,at a point where the direction of the
force of attraction is substantially pgrpen-
said pole of lessér area being formed to pér-
mit the free fall of meterial not attracied.
17. In a magnetic separator, the combina-

tion with a magnet, of a smooth pole on said-
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dicular to the direction of the force of gravity, .
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magnet, & sseond puwe opposite said smoufh
pole, the stuface of sald second pole being
formed inio triangular pyramidal proj

posed so as to present e angles of pyraim
.of one row to the spaces be ween bhe Yy
mids of the preceding row, and means for
passing the material to be sommicu mt‘.\ Ty

said smooth pole and said projections,x
by it may be atiracted to said proje
and means for removing the separated ma-
teriml

{
tions df‘rlll"(‘d n h("ﬁ SGIAN s()""‘ and

'

)

In a magnetic separator, the combina-
'DiO‘l with a magnet, of a pole on said magnet,
a cylindrical armature mounted to rotate be-
fere said magnet-pole, the peripheral surlace
of said arnmfmebemg formed into pyramidal
projections, the side of each pyramid heing
in contact with the side of another pyramid,
said pyramids being avranged in .wén;:aowu
10\Vb in relative positions 10 present the sn-
gles of the pyrémids of one rowto the spacs
between the pyramids of tlw precethng rows,

! means for 1eedmc‘ matepials t6 be sepa-
ted befween said po!n and siid armature.

In e s,mm ator,

cith o rnagnet of anoatn
‘UL'M ndd armaburs, i
mat to be separ

surface of said avinatuie, din
rotate on the axis of said arwabure, means
"())‘ :udms'mf“ said di riders, and meens for
smd dividers in adjustment.

‘70 hx combinatisn, o magnet, means for
rota tmo the annet means for tee dms‘ ma-
terial to be b(‘;)urzxte(i to the magnet, uoﬁcw
tors suspended in position to rotate about the
axis of the magnet and means for adjusting
the deflectors.

In witness whereof I hereunto subscribe
my name this 25th day of November, A. Db,

1602,
FREDERIC K T SNYDER.
Witnesses:
Toan A Wiroiams,
Hanvey L. Haxson.
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