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1 Clalm

This mventlon relates generally to apparatus
for the. purpose . of remoying so-called “tramp
iron” from various wet materials.

In many instances, as for example.in the can-
mng industry and in various fruit;processing

_plants,  stray fragments of iron . or so-called
“tramp iron” finds its way lnto the matenal be-
ing processed In the past it has been attempted
to remove stich tramp iron by use - of seftlement
traps in the various.conveying condults launders;
or screw conveyors, but it has been found that
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such expedients. do not insure complete removal. .

Magnetlc dev1ces have not been utlhzed for thls

purpose, presumably because no. such magnetlc .

devices have been  available which ‘haye been
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capable of withstanding continued subjection. to ~

water and whlch have been capable of . tramp
1ron removal more effect1ve1y than ordmary set~
tlement traps In this connectlon it should be
noted ‘that removal of tramp iron from wet ma-
teuals ‘suich as slu1r1es or pastes is not the same
as the removal of tramp iron from dry. d1v1ded
mater‘als In the.case of dry d1v1ded materlals
it'is a comparatwely simple, matter to.apply a
conventlonal electromagnet to a. free falhng
stream of the matenal whereby tramp iron or
magnetlc fragments are separated out.’ In wet
slurrles or. pastes there is & tendency for small

fragments of ‘iron to e ‘carried along with the.

stream of material, ‘and ‘the stream of matenal
may be of'a substantlal depth.
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It is an object of the. invention to provrde a ’

pract1ca1 form of apparatus makmg use of a mag-
netic dev1ce which will eﬁectlvely and positively
Temove. tramp iron from wét. materials. :

Another object of the mventmn 1s to prov1de a
magnetic device for the above purpose Wthh will
be absolutely hquld txght and Wthh therefore
can be subJected towet materlals w1thout danoer
of deterloratmn or mterruptlon of service.

Additional objects of the invention will appear
from the ifollowing description in which the pre-
ferred embodiment of the invention has been set
forth in detail in conJuncmon with -the accom—
panying drawings. . s .

Referring to.the drawmgs L

‘Figure.1-is-a side elevational view 1llust1at1ng
a magnetic device 1ncorporat1ng the plesent in-
vention;

Figure 2'is an end view of the devme shown in
Figure' 1, with certain parts belng broken away
and-in" Cross section; = - -

Flgure 3-is‘an enlarged detail: ﬂlustratmg the
manner in“which- telmmals from-the ‘magnetic
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* sidé magnetic lecs 12,

209—223) -

wmdlng are connected to the current supply con-
ductors;

Pigure 4 is, a suie elevat1ona1 vrew of appara-
tus making use of the magnetic device of Figures
1,and 2 for removing tramp iron from a hqu.ld

) ﬂow,

Frgure 5 1s a cross sect10na1 deta11 taken along
the line §—5 of Figure 4;

“Figure 6 is & cross: sectional’ detaﬂ 1llustrat1ng,
apparatus where the wet mater1a1 is being .con-
veyed by means.of a feed screw; . . )

F;gure 7 is a side elevatlonal v1ew, partly in-.
Cross sectmn 111ustratmg apparatus incorporat-
ing: an open launder. for ﬂow of. the material be- :
ing t1eated and

Figure 8isa curve 111ustrat1ng the type of mag-
>net1c field- produced by my magnetic device.

Referring first to Figures 1.to 3 mcluswe the
magnetxc device 111ustrated comprises- 2 winding
10, adapted to be connected to a suitable source
of /direct current. . ThlS wmdmg surrounds a
magnetrc core.il, the ends of whlch engage the
"This assembly is held to-
gether by the studs 13 wh1ch are-threaded into
the .core.. The magnetlc pole pieces 14 .are
formed 1ntegra11y with the’ s1de legs 12, and these
pore pieces have’ coplanar flat surfaces 16, form-
ing v1rtua11y a flat table for the device. Adja-
cent parallel edge portions (1 of the’ pole pieces

14, a¥e" shown separated by the strip 18 of re-

silient rubber. A plate i5 of rion- -magnetic ma-
terial is attached to the underside of ‘the  pole
pieces, and aids in retammg the rubber strip {8
in. proper position. .

" The construction and: proport1on1ng of the .
parts of the magnetic device are such as to afford
a relatively intense magnetlc field; with the mag-

‘netic- flux being concentrated” in the vicinity . of

the magnetic gap between the pole portions {71:
To attain this object, it will be noted that the side

" legs 42 have. th1ckened med1a1 portions where . .

they engage the ends of ‘the core fi. ‘Arrange-
ment of the pole pieces 14 in a common plane
with a’relatively narrow magnetic gap minimizes ..
fiux ‘leakage, and concentrates all of the ﬂux"
between the pole port1ons 1. N
It is ‘important that the magnetlc device - be
immune to contact with moisture. -
make the device absolutely waterproof, the wind-
ing 10 is surrounded by a cylindrical metal shell
or tube 19 of .non-magnetic material such ‘as
alummum or aluminum alloy. The inner op-

‘posed faces of the magnetic legs 12 are provided

with annular récesses 20 to accommodate the end
edges of the shell 19 In assembhng the dewce~

“In order to -
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the shell 18 is first assembled with respect to one
of the side legs 12, with the open end of the shell
uppermost.. With the winding 10 within the
shell, the shell is filled with a suitable hot molten
bitumastic sealing compound which will solidify
at normal room temperatures. The other mag-
netic leg is then applied and the remaining stud
13 screwed down. The amount of-bitumastic
sealing compound-is such: that as the parts are
being thrust. to.final position, all air within the
shell 19 and surrounding the winding 10 is ex-
pelled, and a small amount of the bitumastic is
extruded through the recesses 20.

penetration of moisture, even though the device
may be immersed in hqmd

A waterproof connection to the winding 18 can -

be made as shown in Figure 3. In this case a
small outlet box 21 is formed integral with one
side leg 12, and is normally sealed by cover 22.
Terminal wires 23 from the winding 10 extend
through opening 24 in the side leg, and are at-
tached to.the terminal block 25. A flexible rub~
ber covered conductor-cord 26 extends into the
- box £1, through sleeve 21, and has its conductors
connected to the block 25. Leakage between
sleeve -21 and: the cord 26 1s prevented by the
packing gland 28. :

~ Figures 4.and b illustrate: apparatus making use
of the magnetic device of Figures.1 to 3 inclu-
sive, where it is desired: to remove tramp iron
“from ‘a flow of liquid material occurring through
pipes or conduits. In this case a casing 29 of
nonmagnetic material has an-inlet ‘connected to
the pipe 31, and an outlet connected to pipe 32.

. The mterlor of the casing ‘afiords a passage for.
flow of ‘material between the pipes 31 and 82,-and

- this passage includes an inlet portion 33a, an
intermediate flattened portion 33b, and an outlet
portion-33c. The lower side of the casing 29§ is
provided with the inclined flange 34, to which the
magnetic device 36 is secured. This magnetic
device is the same as that described with refer-
ence to Figures 1 to 3 inclusive.. Thus the flat
surface 16 of the magnetic. device, with the ex-
ception of -the’ edge portion which is:secured to

. fiange 84, is directly exposed to the flow of mate-
rial through the casing 29. Within the inter-
mediate passage portion 33b, there is a hinged
gate 31, the position of which can be adjusted by
means of screw -38. -Material is forced to pass
below the free edge of gate 31, or in other words
through the restricted orifice formed between the
free end of the gate and the adjacent flat surface
of the magnetic device 36.. Thus the thickness'of
the  stream -of material beirg subjected to the
magnetic action can be adjusted as desired, de-
penhding ‘upon the v1scos1ty or ﬁuldlty of the
material,

In the outlet’ p01t10n 330 of the passage
through casing 29, a trap space. 39 is formed

below the level of pipe 32, in which tramp. iron

" may be retained by magnetic attraction and
settlement. A deflector 41 extends ‘génerally
over the trap space 39 in order to prevent carry-

‘ing material into the outlet pipe 32 by relative
rapid fluid flow. Material can be removed from
spbace 39 by removing the end closure 42.

The apparatus describéd above in connectlon
with Pigures 4 and 5 will effectively remove all
tramp iron from vauous liquid materials or pulps,
even though the flow rates may be relatively
high, Forcing the material to pass beneath the
gate 31. spreads the ‘flow into a relatively flat
stream which passes over the polés-of the mag-

‘Thus the inte-
rior of the device is absolutely sealed -against.
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netic device, thus making certain that tramp iron
is brought suﬂicwntly close to the pole pieces to
insure retention. To clean the apparatus of
accumulated tramp iron, it is only necessary to
disconnect the closure plate 42, or the magnetic
device is removed from the flange 34.

Figure 6 iilustrates how the magnetic device
of Figures 1 and 2 can be 1ncorpoxated in appa-
ratus where a wet pulp or paste is being conveyed
by means of a feed screw. In this case I have
shown a conventional feed screw 43 disposed

- within an ordinary feed screw casing 44. A por-
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tion of the lower side of the casing 44 is cut away
to provide the opening 4%, and this opening is
closed by the magnetic device 36. It will be evi-
dent that the flights of the feed screw will cause
the material to be passed directly over the pole
pieces of the magnetic device 36, so that the
material being conveyed will be subjected to the
intense magnetic field, and tramp iron will be
separated out and retained upon the pole pieces.

Figure 7 indicates the apparatus making use
of the magneticdevice 36 in'conjunction with
an open launder 46. In this case the bottom flat
wall 41 of the launder-is provided with an open-
ing 48, and this opening is normally closed by
the pole pieces of the magnetic device 36. In
this instance the magnetic gap between the pole
pieces is arranged at right angles to the flow of
material, so that the magnetic field effeciively
acts upon the full width of the flow stream.
Here, again, any fragments of iron or other mag-
netic material carried by the stream of material

- are separated out by the magnemc pull and are

35

retained by the pole pieces of the magnet.

" As previously pointed out, the magnetic device
is consiructed to exert a relatively strong mag-
netic pull upon tramp iron. -This pull is strong-

" est in' regions adjacent the magnetic gap between
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the pole portions ii. The curve of Figure 8 il-
lustrates génerally the dlstnbutlon of magnetic
flux above the pole pieces. "It will be noted that
for-regions adjacent the-pole portions 11, the
magnetic flux is relatlvely intense, while over the
remsinder of the pole pieces it is relatlvely weak.
Actually with a magnet constructed as described,
and consuming approximately 105 watts direct
current, the pull upon the end of a square bar
measuring-one inch' square, and spanning the
pole portions i1, is in the neighbornood of from
100 to 110 pounds For areas displaced about 35
inch to one side of the magnetic gap, the pull
upon the same bar falls to about from & to 7
pounds: -Such a magnetic device has been Tound
effective for removing tramp iron from streams
of material of about 2 inches or less in depth.
The actual width of the magnetic gap in this par-
ticular instance was about 3 inch, or in other
words a minor fraction of the depth of the stream
of material for which the device was suitable.
The top.surface of the device, including both pole
pieces, measure about ten-inches square. .
_.The bulging of the magnetic legs as previous-

* 1y described contributes towards producing the

70

.- tions of the legs 12..
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" desired intense magnetic field in the vicinity of

the pole portions 11. . Specifically, the cross sec-
tional area afforded for the bulged middle-por-
tions of legs i2 is made substantially greater
than the cross sectional area of the core 1. "Also
the cross sectional area afforded at the pomt of
Junctlon between the side legs 12 and the pole
pieces {4 is substantially greater than the cross
sectional area afforded by the 1ntermed1@’ce por-
ons. This proportioning has
the effect of concentrating. the magnetic flux
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between the pole portions {7, and minimizing
magnetic leakage between other portions of the
device. Thus in the previous example approxi-
mately 90% of the effectiveness of the magnetic
pull of the device was available on the pole pieces
i4, and approximately 80% was concentrated in
a band about two inches wide, symmetrical with
the center of the magnetic gap between the pole
portions 17.

I claim:

In apparatus for removing tramp iron from
wet material, a magnetic device inciuding pole
pieces having ends forming a substantially flat
surface, a fluid conveying casing enclosing said
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surface, the faces of said pole pieces interrupt-
ing said flat surface to form a gap extending Ion-
gitudinally of said casing, said casing having in-
let and outlet pipes spaced above said surface at
either end thereof, an adjustable gate pivotally

.mounted within said casing for free swinging

movement and overlymg said surface, said gate
extending transversely with respect to the direc-
tion of flow of material to cause a flattened
stream of fluid passing through said casing to.
flow across said surface, and a stop adjustably
mounted in said casing for. engagement with
the outlet side of said gate;

CARL A. RIETZ.




