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2 Claims,

This invention pertains to hammer mills and
the treatment of cereal grains preparatory to
milling operations, and more particularly to a
method of removal of stray bits of iron and steel
such as nails, bolts, nuts and bits of scrap metal
from a stream of grain while passing through a
conveyor chute to a grinding mill, or into a vessel

or car for shipment or a storage bin, and to a

magnetic separator therefor.

It is not unusual for stray pieces of metal
known as “tramp iron” to become entrained with
grain while in shipment or in storage. Under
suitable atmospheric conditions grain dust be-
comes explosive and inflammable. Metallic de-
bris in the grain may not only cause serious
damage to the mill, but by sparks incident to its
passage through the mill may cause explosion
and fire.

The use of electromagnets in the course of the
grain involves certain disadvantages and undesir-
able features. The necessary electrical wiring
and liability of short circuiting of the current is
& constant source of danger of fire and explo-
sions. Such electromagnets of suitable capacity
are not only quite expensive but -become totally
inoperative upon interruption of the electrical
current supply, which may be independent of the
mill operating power. In such case the mill is
without protection against tramp iron.

Insurance regulation necessitates with electro-
magnets provision of an automatic discharge
door for collected metallic debris.
blown fuse or other current interruption, the
door drops and allows grain to be spilled. To
obviate grain loss under such circumstances it is
not unusual for operatives to prop the doors
closed, contrary to insurance requirements. It is
also found that such automatic outlets required
with electromagnetic separators become clogged
with dirt or dust lodged in the hinges or blecked
by tramp iron held in the path of the door by
residual magnetism. Permanent magnets have
heretofore failed and have been condemned by
insurance underwriters as being too weak and as
likely to lose their magnetism.

To overcome the objectionable features of the
devices heretofore used, there is contemplated
in the present invention the use of artificial mag-
netic alloys formed into permanent magnets of
high power and so disposed as to provide suc-
cessive magnetic fields of different characteris-
tics through which the grain passes to a mill or
other delivery destination.

The object of the invention is fo provide a
magnetic separator for tramp iron which will
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be simple in construction and which may not
only be economically manufactured, but will be
more efficient in use, automatic in action, uniform
in operation, having minimum parts, and unlikely
to get out of repair. :

A further object of the invention is to provide
permanent magnets for separator purposes hav-
ing high power and arranged in tandem succes-
sion in such relation as to afford magnetic flelds
of different extent and of different intensity.

A further object of the invention is to adapt
commercial high power magnet alloy materials to

.. the present purpose.
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A further object of the invention is to provide
a magnetic separator having the advantageous
structural features and inherent meritorious char-

‘acteristics herein mentioned.

With the above primary and other incidental
objects in view, as will more fully appear in the
specification, the invention intended to be pro-
tected by Letters Patent ccnsists of the fea-
tures of construction, the parts and combina-
tions thereof, and the mode of operation, or their
equivalents, as hereinafter described or illus-
trated in the accompanying drawings.

In the drawings, wherein is shown the pre-
ferred but obviously not necessarily the only form
of embodiment of the invention,

Fig. 1 is a side elevation of & conventional form
of hammer mill to which the present magnetic
separator apparatus has been applied.

Fig. 2 is a longitudinal sectional view through
a portion cf the grain chute and through the
magnetic separator.

Fig. 3 is a plan view of the magnetic separator
assembly.

Like parts are indicated by similar characters
of reference throughout the several views.

While for illustrative purposes, but with no in-

tent to unduly limit or restrict the sccpe or appli-
cation of the invention it is herein shown applied
to a typical form of hammer mill, it is to be
understood that the separator is not' limited
thereto but is applicable to grain chutes and to
conveyors for other materials generally apart
from any mill, and.for treatment of other than
grain. .

Referring to the drawings, { is a typical ham-
mer mill for grinding grain supplied thereto
through a feeder 2, which may also operate to
preliminarily crush the material. From the feed-
er 2 the grain flows through the inclined chute
3 to the mill 1. The chute is provided with an
air inlet 4 through which air is admitted to the
mill.
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Located on the underside of the chute, in po-
sition to be traversed by the flow of grain, is
the magnetic separator unit. This unit pref-
erably, although not necessarily, is mounted for
downwardly swing movement about a hinge con-
nection § as shown by dotted lnes in Fig, 2.

The magnetic unit comprises a frame §, which
forms a continuing portion of the bottom of the
inclined chute $ in which are mounted a pair of

permanent magnets T—1. While but two mag--

nets are illustrated, a greater number may be em-
ployed. For some conditions of use, & single
magnet of proper power may be sufficient.

There are now commercially available several
different magnetic alloys which afford perma-
nent magnets of quite high power. The pre-
ferred material adopted for the present pur-
poses, but not necessarily the only usable alloy,
is one having the characteristics of high coercive
force, with low residual induction, affording a
maximum available energy at & low flux density
and a high demagnetizing force, which enables
use of magnets of relatively small size. Mechan-
ically such alloy is of a relatively low density,
weighing approximately a quarter pound per
cubic inch, and is somewhat brittle, having a
comparative high coeflicient of thermal expan-
sion. Such alloy is cast to desired shape and fin-
ished by grinding with cored holes or with soff
_ steel inserts cast therein for fastening purposes.
... Two of the horseshoe type magnets T are dis-
posed in tandem aligned relation longitudinglly
of the chute 3 with thelr like poles adjacent.
That i8 to say, the medial poles of the pair of
magnets T are both positive or both negative and
the extreme poles are of opposite characteristie.
In practice the horseshoe magnets T are abutted
together with their positive or north poles in
contact with each other. Thus the pair of horse-
shoe elements become in effect a single perma-
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nent magnet. The magnetic elements T are rel- -

atively thick or wide transversely of the chute,
and are provided with attached pole pleces 8,
$ and 10 which extend substaniially the full
width of the chute pessage. The medial pole
piece 8 is relatively large and is common to both
" the magnet members T and is attached to the
abutting poles of both magnets. It is unsymmet-
rically disposed relative to the associated poles
of the respective magnets 1, whereby it projects
in the direction of travel of the grain a consid-
erable distance across the space between the poles
of the second magnet T and a much lesser dis-
tance transversely of the space between the poles
of the other magnet. As result, there is afforded
a much wider gap between the pole pleces 8 and
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8 of the first magnetic element 7 than between -

the pole pleces 8 and (0 of the succeeding such
element. The pole pieces are fixedly attached to
the poles of the magnets T by screws I and are
further attached to the frame § by screws {2.
The final pole {8 of the second magnet T (in the
direction of flow of.grain) is of less thickness and
there i. & comparatively narrow gap between
this pole plece and the intermediate pole plece 8.

The gap between the pole pleces 8 and 9 is filled

by & wood strip 13 or a filler of other non-mag-
netic material. However, since the final pole
piece 18 is relatively thin, affording lttle or no
obstruction to the flow of grain, a flller body
is deemed unnecessary, it being understood that
the unit 6 extends across and fills the space be-
tween the magnet poles. The disposition and
relation of the pole pleces by which relatively
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pleces 8 and § affords a relatively large magnetic
fleld, effective quite a distance above the pole
pleces. This tends to atiract the more distant
tramp iron passing over the unit and materially
reduces its velocity. The stray metal after pass-
ing the first magnet position will be travelling
in a plane 50 cloge to the magnet faces and at
such a low velocity that it will be caught and se-
curely held by the second magnet, the fleld of
which is less extensive but of greater intensity.

Disposed transversely of the upper portion of
the conveyor chute adjacent the upper end of
the magnetic separator unit is a bafile 4, from
the lower edge of which extends in the direction
of grain flow a flexible guide leaf ¥ beneath
which the stream of grain flows freely. The
baffle and associated flexible guide leaf tends to
level the flowing grain and to restrict it to
a comparatively shallow stream, so that any en-
trained tramp iron is necessarily brought well
within the magnetic fields of the respective mag-
nets and within their range of influence.

A cut-off slide or regulatory damper {§ Is
shown in the chute 3, Fig. 2, immediately above
the position of the magnetic separator. The sep-
arator unit is normally maintained in closed re-
1ation, aligned with the underside of the chute
by any suitable clamp or fastening device such
as is. shown at {1. Upon releasing the fastener
i1 the entire unit may be swung downward to
the dotted line position for removal of adhering
metal pieces by hand picking.

The separator unit may be incorporated in any
chute or associated with any conveyor for trans-
portation of not only grain, but any other mate-
rlals not subject to magnetic attraction for the
removal of bits of “tramp iron” therefrom.

By the use of an artificial magnetic alloy of
the character described, the size and weight of
the magnets is very materially reduced and their
eficiency greatly increased. They obviate the
dangers of fire and explosion, incident short cir-
cuiting of electromagnets, and breaks in the en-
ergizing circuits. :

It is suggested that a commercial magnetic al-
loy which amply meets the present requirements
is that introduced by the General Electric Com-
pany and identified by the trade name “Alnico.”

From the above description it will be apparent
that there is thu$ provided & device of the char-
acter described possessing the particular features
of advantage before enumerated as desirable, but
which obviously is susceptible of modification in
its form, proportions, detail construction and -
arrangement of parts without departing from the
principle involved or sacrificing any of its ad-
vantages.

While in order to comply with the statute the
invention has been described in language more
or less specific as to structural features, it is to
be understood that the invention is not limited to
the specific features shown, but that the means
and construction herein disclosed comprise the
preferred form of several modes of putting the
invention into effect, and the invention Is there-
fore claimed in any of its forms or modifications
within the legitimate and valid scope of the
appended claims. .

Having thus described my invention, I claim:

1. The combination with a conveyor chute for
grain or the like to be cleared of tramp iron, of a
swinging magnetic separator unit in contiguous
relation to which the material is caused to pass,
including plural U shaped permanent magnets

wide initial air gap is provided between the pole 78 disposed with like legs thereof in contacting re-
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Iation whereby the plurality of magnets hecome
in effect a single multipole magnet, a pole piece
common to like poles of different magnets and
additional pole pieces of opposite polarity in dif-

ferently speced relation with the common pole §

Plece, with resulting magnetic fields of progres-
sively decreasing extent and proportionately in-
creasing intensity. v

2. In a meagnetic separator of the chai-acter'
described, an inclined chute including a hinged 10

portion therein supporting & plurality of perma-
nent U shaped magnets disposed in tandem rela-
tion, with legs of like polarity of different mag-

nets in contacting relation whereby succeedihg
megnets become in effect a single multipole mag-

-net, pole pieces common to the contacting legs of

like polarity of different magnets and pole pieces
common to the contacting legs of like opposite
polarity of the different magnets and additional
pole pieces pertaining to the terminal legs of the
plurality of magnets, disposed in progressively
decreasing spaced relation, thereby providing s
plurality of magnetic fields of progressively de-
creasing extent and proportionately increasing

intensity.
. - ARTHUR ROBERTS.




