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+ - In Figures ¥-and 2

-an endless belt.
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ELECTROMAGNETIC APRON FEEDER.

Application filed March 24,

To all whom. it may concern: .
Be it known that I, Joux P. BrruEKE, 3
citizen of the United gtat,es, residing at Mil-
waukee, county of Milwaukee, and State of
Wisconsin, have invented new and useful
Improvements in Electromagnetic Apron
Feeders, of which the following is a speci-
fication.: : R
This ihvention relates to improvements in
apron feeders of the general type employed -
for feeding rock, ore, and other materials
to crushing mills. R
The object of this invention is to provide
an apron feeder with effective means for
separating magnetizable material from the
material t6 be ¢rushed, thereby protecting

portions of the material, including -frag-.
ments of iron and steel broken or disenga

from the machinery employed in handling-

such materials. - .
A further object of this invention :is-to

.s0 combine & magnet with an apron feeder .

as to convert the feeder into an"effective:
magnetic separator- without radical change
in stracture or design. C
In the drawings: St
Figure 1 is a sectional view of an apron
feeder embodying -the invention herein..
claimed, the section being taken to a vertical
plane which includes the axis of the sprocket '«
shaft at the delivery end of the feeder, . -
Figure 2 is a
Of Flglll‘e lo;"‘ ol B : ST IR R i
Figure 3 is a view similar to Figure 2,

“gectional view on line;2-—2

showing an  embodiment of thé invention :

in which a stationary magnet is: utilized,
Figure 4 is a plan view of the magliilet,-. or
electro-magnetic battery shown in Figure 3.,
Like parts are identified by the same ref-
erence characters " throughout - the - several
views. - U ‘
: the apron is of ordi-
nary type and tomprises-a succession of flat.
plates or bars,1 having cylindrically curved -
or arcuate margins 2 and 3 which interlap -
with the margins of adjacent bars to form
At their respective egds -
the E}a,tes 1 are supported by sprocket chains
4 which {ravel about end: sprocket wheels 5,
the ‘connection between the-plates and the
sprocket' chains being made substantially
along the longitudinal center line of the

o Elat‘es.f’ This links of the sprocket chains
65 h

ave their central portions provided with

‘the pulley is brou

.-the thickness of the steel apron.

the successive

1928. Serlal No. 627,297.

arms 6 for this purpose. But the connect-
mﬁ pins 7 of the links are provided with
rollers 8 “which .travel. along supporting
beams 9. The spaces between the teeth of
the sprocket wheels..are adapted to receiye
the rollers 8. " The margins 2 and 3 of #h-

apron plates are curved about the axes of.

the pins 7. P

‘At the delivery end of the conveyor the
sprocket wheels' § are mounted upon a shaft
10 which may serve .as the driving shaft,
and between these sprocket wheels an elec-

tro-magnetic pulley- 11: is .mounted on the .

60

same shaft and has a diameter substantially

equal -.to, that_of the. pitch circle of the

sprocket, - wheels,” whereby the periphery of
_ t into close proximity

to the plates 1 as they pass about the shaft

10 without necessarily being in -actual con-

tact with,the plates. .. .

The' pull?w«ma;’y be
in.Letters Patept of .the United States to
John P, Bethke, No. 1,334.177, dated Ju}lf'

12, 1921, or to John P, Bethke and R. H.

Stearns, No..1,407,051,. datéd February 21,

1922. . Magnetic pulleys in which the wind-
ings are, proteéted by sleeves or -coverings
12, composéd of non-magnetic material, are
preferably employed since the apron is com-

posed:of mag,‘getiza{bie' inaterial, i. e., steel,
] es. 2 distribution of the lines -
-of. magnétic-force similar to that described

which ‘provi

inithe above mentioned Patent No. 1,407,051,

In a-pulley having a diameter of about 18

inches-the pole pieces have a thickness of
‘about; two inches, whick is about eight times
herefore,

‘a small. percentage of the lines of magnetic

force will saturate the apron and the lat-
ter becomes magnetic over substantially the
entire ared of that portion in proximity to

~the - pulléy .without redugin% the effective
‘'strength of the field beyond the

f apron. The
abutting ends of ;the spools, composing the
magnetic.: pulley,. constitute annular pole
pieces, -and :the spools are so wound that
pole pieces will be of oppo-

site polarity. -

"of e type disclosed
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It will be observed that‘the exciting wind-

ings .13 of the magnetic pulley are wholly

108

protected by the spools 14 and the coverinﬁs :
, the

12, but that the pulley is well ventilated,
spools being spaced from the shaft and from
each other to form an annular ventilati

passage 15 and cawities 16 extending between
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ihe spools. The sprocket wheels are of skele-
ton formation with openings 17 to ‘allow
‘oo cirenlation of air through the' pulley.
. sprocket. wheels also carry the load of
the apron and the material thereon, thereby
relieving the magnetic pulley from strain
and maling it possible to wholly support the
spools from the skeleton end walls 18 of the
pulley. The pulley, however, is preferably
splined at 20 to the shaft 10, whereby fric-
tion is avoided if any portion of ‘the apron
chould come in contact with its periphery.
This makes it possible to bring the pulley
ito extvemely close proximity to the apron,
" into substantial contact with it without
jecting the pulley to material Eressuria-
and without developing friction if actual
contact resalts. oo
The opevation of apron feeders’is’
% is customary to feed material to
in irregular masses or piles, thus forming
upon the apron a layer of
ing thickness, and frequently of a thickness
or depth of one foot or more. But notwith-
standing the thickness of this layer which
would ordinarily make magnetic separation
difficult, if not impossible,
that the invention above

sird

described: can ‘be

utilized owing to the cascading of the mate-.
6 rial across the delivery end of the.conveyor,
i. e., over the magnetic pulley,.

, .whereby the
Inaterial forms a thin layer over the.surface
of the pulley along that rtion of the apron
extending downwardly
e pulley to & hor
tal plane which itcludes such axis, .The
material not onl
thin layer but t

tion of the falling bodies accelerates. It is,
therefore, - possib%e to provide the apron
fender with stationary side
24 to allow the material fo dgccnmulate on
the apron to a considerable depth
out the.width of the apron. 7

Referring now to Figures 3 an

-4, it will

be observed that in place of the magnetic
mutley disclosed in Fi%'ures 174nd 2, I may
employ a battery of e ectromiagnetic spools
97, 28, and 29 connected by a yoke 30. Each
spocl has its core provided‘“with an extended
segmental pole piece 31, and the successive
spools in the set or battery are oppositely
wound, the pole pieces being thereby .of op-
posite polarity. The shaft 10 of ‘the apron
conveyor extends through apertures in these
pole pieces 31, whereby the shaft co-operates
with a non-magnetic bar 32 in supporting
the battery of magnets. ‘The yoke 30 rests
upon the bar 32 as shown. .

The curved surfaces 35 of the pole pieces
31 lie in an arc concentric with the shaft 10
and in close proximity to the apron. In this
construction it is, of course, desirable to p'g-

vent contact between the members or plaip

4,081,872

slow and -
the apron’

material of vary--
of a thickness

it has been found.

rom & vertical plane.
zon-

cascades in the form of a.

e component parts of the.

laver also separate lon itudinally as the mo- .the wheels at the delivery.en

walls or guards .

y through-

.

1, composing the apron and the pole pieces.
Therefore, the magnetic pulley disclosed in
Figures 1 and 2 is preferred. It is also pre-
ferred for the reason that its structure pro-
vided for a more effective distribution of
magnetic energy for the reasons above
stated :

While I have described the apron sections

70

1 as being formed of steel, it will be under- -

stood that any rigid material suitable for
feeding heavy masses of vock or ore may be
employed. fgt,eel is preferably used for the
reason above stated, 1. e., that it becomes
magnetic in the vicinity of thé pulley, and,
therefore, more effective in holding mag-
netizable material. It also distributes the
lines of magnetic force whereby magnetiz-
able material midway between the pole
pieces may be attracted divectly toward the

apron along a line substantially perpendicu-

Jar to its surface.

1 claim:

1. An apron feeder having an endless
conveyor apron composed of flexibly formed
substantially rigid sections of magnetizable
material, in combination with & magnet, the
ficld of which includes the delivery end of

" the conveyor.

9. The combination of an apron feeder
having a conveyor apron composed of flexibly
‘connected metallic sections, and an electro-
magnet, the field of which ineludes the de-
Jivery end of the conveyor. ¢

3. "An apron feeder having{ﬂ
veyor apron composed ot flekibly ‘connected
metallic sections, in combi ation with sup-
porting - wheels for said sections, and an
electromagnetic pulley intergosed between

of the apron
with its periphery in close proxiity to the
apron. . :

4. An-apron feeder having an endless con-
yeyor -apron, in combiration with support-
ing wheels for said apron, and an electro-
magnetic pulley interposed between the
wheels at the delivery end of the apron with
its periphery in close proximity to the apron,
said pulley having annular pole pieces of
gnceessively opposite polarity, said support-
ing wheels being adapted to support the con-
veyor apron independently of said pulley, -
whereby to relieve said pulley from the
weight of material being carried by said
APTron. ’ ;

5. The combinatian with an electromag-

endless con-

. netvhaving pole pieces of opposite polarity,

of a feading apron having supporting
wheels for supporting said apron independ-
ently of said pole pieces to revolve at its
delivery end about said pole pieces, each
pole piece having 2 curved face substan-
tially in an arc concentric with that alor
which the apron travels.

6. The combination with an electromag-
petic puiley having annnlar pole pisces of
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successively opposite polarity, and a feed-
ing apron having supporting wheels sup-
porting said apron indepen ently of said
pole pieces to travel at its delivery end about
the axis of the pulley.

7. The combination with an electromag-

mectic pulley having annular pole pieces of

successively opposite polarity, & feeding
apron independently supported to travel at
its delivery end
and means for ventilating the pulley.

8. The combination with an electromag-

netic pulley having a series of annular mag-

netic windings and intervening pole pieces
of opposite pelarity, and a covering for

the windings composed of magnetizable ma-

terial, of an apron feeder comprising a se-
ries of flexibly' joined magnetizable mem-
bers, ymaaps. for supporting said feeder for
travel ‘abdut the pulley in close proximity
thereto, said supporting means being adapt-
ed to relieve the pulley from weight.

" 9. The combination with an electromag-

netic pulley having annular pole pieces of -

opposite polarity, and intervening spacers

about the axis of the pulley.

of magnetizable material, forming, with the
pole pieces, a continuous cylinder, of an

endless conveyor apron arranged to travel’

over said pulley apron, supporting wheels
at each end of the pulley, and a common
actuating’ means for the wheels and pulley.

10. An apron feeder having an' endless
conveyor comprisin  magnetizable plates
hingedly secured together, in combination
with supporting wheels for said _conveyor,
and an electro-magnetic pulley interposed
between the wheels at the dehivery end of
the conveyor, said plates being supported
in their. travel about the puliy in close
proximity thereto.

11. The combination of an apron feeder
having an endless conveyor comprising mag-
netizable plates each having arcuate mar-
gins transversely of the conveybr and inter-
Tapped with the margins of adjacent plates,
said plates being each hingedly secured to
its adjacent plates, and an electro-magnetic
pulley at the delivery end of the conveyor.

JOHN P. BETHKE.
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