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- cuit is materially ‘reduced ; in ‘which a better
- distribution of flux 1is secured than was
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netic circuit. - |
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To all whom it may concern:

Be it known that we, Jomn P. Brruke

and Groree H. Fosiaw, citizens of the
United States, residing at Milwaukee, county

of Milwaukee, and State of Wisconsin, have
invented new and useful Improvements in
eys, of which the following is

a specification.

This invention relates to magneﬁc pﬁlleys |
- for separators and is particularly directed

to a magnetic pulley in which the magnets
and windings rotate. @~ .

 Objects of this invention are to -prwide )
‘magnetic pulley having high flux density;

in which the reluctance of the magnetic cir-

~ formerly possible with prior constructions; -
- . and in which there are no joints

in the mag-

- pulley in which an integral construction is

'_ﬂw
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maintained thruout, that is to say, a plu--
~rality of magnet spools which receive the
exciting winding are formed as one integral
“unit; 1n which the exciting coils are wound
on comparatively shallow spools such spools
forming a portion of the magnetic circuit
and having their inner circular bottom parts
spaced a material distance from the axis of
rotation whereby an increased cross section-
al area for the magnetic flux is prodwced;

~.and in which improved means are provided

S0

for supporting the magnetic pulley from the
shaft which, together with its integral for-
matlon, prevents sagging and other corre-
sponding distortions: L
Other objects are to provide a magnetic - _ _
_spokes and with a‘hub adapted to be keyed

pulley in which the current density in the

‘exciting winding may be very high without
producing an objectionable rise in temper-

~ ature during continued operation; in which
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improved means are provided for cooling

the pulley; in which each winding is"sep-
arately cooled by providing for circulation

of air around such winding independently
of the cooling of the other windings; in.
which centrifugal force is employed to aid
1in the cooling of the magnetic pulley; and
in which each winding is encased and pro-

~tected from contact with the cooling me-

dium them‘byi” pmtﬁe@ti,jng_. the windings fmm.

Other objects are to provide a magnetic.

abrasions caused
the cooling air.
Other objects are to

-

~ Embodiments of the invention gre shown
“In the accompanying drawings, in which:
1s a longitudinal sectional view of -
-a magnetic pulley illustrating ome form of

Fig. 1

the 1nvention.

~ Fig. 2 is a sectional -ﬁm taken on the
line 2—2 of Figo1. -
Fig. 3 is a sectional view taken on the

line 3—3 of Fig. 1.

of a modified form of construction.
The magnetic pulley comprises a plurality
of spool sections 1, 2 and 3 having out-

- wardly diverging flanges 4 to 9 inclusive
with the intermediate flanges integrally
~joined, that is to say, the flanges 5 and 6

and the flanges 7 and 8.  This form of con-

a separator adapted to handle a large quan-

single spool section may be employed for a
“separator of limited capacity. |
~ These mtegral spool sections may be con-

provide a magnetic
pulley of simplified construction in which
the machine work is materially lessened and
‘the cost of production decreased. -~

by _par‘%:iﬂ@s_- entramed in
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Fig..4 is an elevation partly in section
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‘the-'spool sections integrally as a single unit.
In the form iHlustrated, three spool sections
have been shown but it is to be understood
‘that any number may be employed. For
Instance, a2 wide pulley may be employed for =

8¢

tity_of material, or on the other hand, a

B85

veniently supported upon the driving shaft

10 by means of a pair of end members, one

of such members 138 comprising an inte-

arally formed circular disk provided with
as mdicated at 14 to the driving shaft, and

£o

the other of sueh members comprising 2 pair

of semicircular disks 11 and 12 provided
‘with spokes 15 and 16 and with half spokes
_ 18. The last described end member
1s ‘designed to have its half spokes secured .

together by means of a pair of bolts 19 and =~
20 thereby clamping the recessed portion 21 = =
16D

17 an

upon the drive shait. It is to bse noted that

- the recessed portion 21 is designed to fit a

o5

reduced portion 22, formed upon: the drive .

shaft to thereby -cause the. recessed upper
~portion 21 to be positively positioned be- -
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. tween the shoulders 23 and 24 formed upon
~each side of the recessed portion 22, thereby

&t
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permanently positioning the pulley upon the
drive shaft. These end members may ad-
vantageously be made of non-magnetic ma-
terial to prevent leakage of flux to the shait
or other adjacent magnetic parts.

- Each spool section is bridged by a non-

magnetic band as indicated at 25 to 27, -

clusive, to thereby complete the encasing of

 the exciting windings 28 to 30, inclusive.
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. struction which is similar to that shown in
- Fig. 1 in all essential particulars except as

- 60

“jacent spool sections without traversin

Non-magnetic end rings 31 and 32 are se-
cured to the ends of the pulleys by means of
bolts 33 and 34 which also secure the end
members in position, such end members 11,
12 and 13 fitting within circular recesses

formed in the ends of the integral spool sec-

tions and in the non-magnetic end rings. If
desired, these end rings may be provided

“with flanges 35 and 36 aligning with the

outer periphery of the magnetic pulley.

- Each of the fianges 4 to 9 projects out-

wardly and forms a portion of the outer

‘periphery of the magnetic pulley, their outer
o surfaces aligning with the non-magnetic
bands 25 to 27 and with the non-magnetic

flanges 35 and 36 thereby forming a com-
posite smooth outer surface of the magnetic

pulley in which magnetic sections and non-

magnetic sections alternate. _
1t will be seen from an inspection of Fig.

1 that the spool sections are spaced a mate-

rial distance radially outwardly from the

~ driving shaft 10 thereby providing an -
‘creased sectional area for the magnetic flux.

It will also be seen that no joints are formed
in the magnetic circuit and that the flux

- may therefore pass thru a continuous inte- -
~ gral magnetic circuit thruout the magnetic

pulley. A material increase in the efficienc

constriction of the magnetic flux at any
point, and, in the second place, the reluc-

tance of the magnetic circuit is materially
further reduced due to the absence of joints :
“1n the magnefic circuit. By avolding joints
between the flanges of successive spool sec-

0 tions an increased flux may pass into an un-
5 :

equally distributed pile of magnetic material
upon the conveyor belt as the flux passes into

such material not only from the spool sec-

tion immediately below it, but also from ad-

joints 1n the magnetic circuit in the pulley.
- Fig. 4 shows the modified form of cen-

regards the manner of supporting the pul-
ley from the driving shaft. In this form of
the Invention, the magnetic pulley 387 is
formed 1ntegrally with the supporting hubs

38, suitable integrally formed spokes 39

serving to connect the main body portion of
the pulley with the hub. e

tegral hollow ma
with a plurality of shallow channels formed

1,615,710

In either form of the invention, the lead
wires may pass from the shp rings 40 thru
a conduit 41 formed in the driving shait and
outwardly to the exciting windings thru a
similar conduit formed in one of the spoke
sections. |

Provision is made for ventilating this pul-
ley by forming the spool sections hollow to
allow circulation axially of the pulley. It
will also be noted that each winding 1s en-
cased in a spool section whose sides are ex-
posed to the circulating air, thereby mate-
rially mcreasing the cooling action of the
alr. It will be noted that at the pomnt of
unton of each of the adjacent flanges a series
of openings 42 are provided. Such openings

‘may conveniently be formed of rectangular
outhine so as not to reduce the eross-sectional

area of the flanges. ' These openings allow
for the centrifugal discharge of air from the

interior of the pulley exteriorly and there-

by cause a circulation of air to be main-

tained ontwardly along the juttaposed sur-

faces of adjacent spool sections.

It will thus be seen that a magnetic pulley
has been produced in which an increased
current density may he emploved without an
objectionable rise in temperature; in which
an Increased flux density may be secured:
and 1n which an improved mechanicsl con-

struction has been attained. |
We claim :—

- 1. A magnetic pulley comprising an inte-
gral hollow magnetic pulley provided with

~a plurality of adjacent annular channels, and

exciting windings positioned in said chan-

nels, whereby adjacent  annular magnetic

poles are produced.
2. A magnetic pulley comprising an inte-

_ y gral hollow magnetic member having open
of the magnetic pulley results from this con- :

“struction as there -is, in the first place, no

ends, a plurality of exciting windings posi-
tioned upon the outer periphery of said
member, such exciting windings being en-
cased, whereby said pulley provides a mag-
netic path free from joints within said pul-
ley under all conditions of loading, and
whereby sald windings are completely pro-

~tected while still permitting interior and ex-

terior cooling thereof. I
8. A magnetic pulley comprising an in-
ognetic member provided

upon its exterior surface, exciting windings

g 1n said channels, and protecting members
closing

sald channels and forming a por-
tion of the exterior surface of said pulley,
whereby said magnetic pulley presents a flux
path free from joints 1n said pulley under
all conditions of loading.

4. A magnetic pulley compri

sing an open

~ hollow integral magnetic drum section, and

a plurality of exciting windings positioned
thereon, said drum section having ventilat-

ing openings positioned between successive
exclting windings and placing the interior
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 of ‘integrally joi

pulley under all conditio L -
pulley having a plurality

1515710 - e i

exterior af a plurality of points. .
5. A magnetic pulley comprising an inte-

of said pulley in communicﬁtion '_ WI‘ﬁ;h the

-gral ‘hollow magnetic member having a
'~ plurality of annular channels formed upon
its exterior, and a plurality of ng
‘windings positioned within said channels,

the interior of said magnetic member con-
f@rming to said channels to provide inter-
Y nally distinct spool sections, whereby cooling
may take place around all sides of each ex-
citing winding independently of the cooling
- of the other exciting windings, and whereby _
‘an unbroken flux'path is provided within the within said sections. © B
. 9. A magnetic pulley comprising an inte-

exciting

_ ns of load.
- 6. A magnetic

ned internglly and exter-

- nally distinet spool sections, and a plurality

- 20

spool sections. | . -

7. A magnetic pulley comprising an inte--
- gral magnetic drum section, an exciting wind-
- Ing thereon, a driving shaft positioned in

L]

of exciting windings positioned within said

ax1al alignment with said drum section and

‘provided with a reduced portion, and a split,
supporting spider for said drum section
adapted for engagement with said ‘reduced.
shifting of

portion, to prevent longitudinal

~ sa1id pulley upon sald shaft, and ada,pte;d_ to

openings extending
joined flange sections _
~rior of said pulley in communication with ¢
plurality of points, and a
plurality of exciting windings positioned

the exterior at a

- sitioned within

rality of spool

fit within a portion of said drum section to
- a1d 1n prevenfing separation of the portions.

of said spider.

a0

8. A magnetic ,piﬂley ti@mprisihg 1 mag-

netic drum member formed of a plurality of
35
abutting flanges of adjacent ‘sections inte-
grally joined, and having a plurality of .
thru said integrally

spool sections having divergent flanges with

and placing the inte-

gral member having an internal cavity open

to the exterior provided with a plurality of
~annular channels, and exciting windings po-
said channels to form con-
- sequent poles between successive windings. -
pulley comprising a plu-

L]

-10. A magnetic
shaped sections integrally

connected together in spaced relation, and a

corresponding number of exciting windings
each associated with one of said sections.
' - JOHN P. BETHKE.
. -~ GEORGE H. FOBIAN.
- Witness: L B o

J. -M@@-,- -
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