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UNITED STATES

PAaTENT OFFICE.

JOSEPH B. HAMILTON, OF SPRINGFIELD, MASSACHUSETTS.

MAGNETIC SEPARATOR.

SPECIFICATION forming part of Letters Patent No. 572,162, dated December 1, 1896.
Application filed December 5, 1893, Serial No, 492,846, (No model))

To all whom it may conceri:

Be it known that I, JosgrPH B. HAMILTON,
a citizen of the United States, residing at
Springfield, in the county of Hampden and
State of Massachusetts, have invented a new
and useful Improvement in Magnetic Sepa-
rators, of which the following is a specifica-
tion, reference being had to the accompany-
ing drawings, forming part thereof.

My invention relates to that class of de-
vices for magnetically separating particles of

-iron from a mass of loose material in which

the operating means consists of -an electro-
magnetie roll or eylinder, and it has especial
reference to devices of this class as applied
to the removal of particles of iron from the
semi-liquid pulp, from which paper is made.
~The objects of the invention are to provide
an apparatus of this nature which will be of
a simple and comparatively inexpensive con-
struction; in which the revolvingroll or cyl-
inder will have a very powerful magnetic at-
traction; in which the roll or cylinder will
be constantly cleaned by automatic means,
and in which the particles of iron removed
fromthe roll by the automatic clearing mech-
anism will be automatically removed from
the latter and prevented from reéntering the
pulp.

To these ends my invention consists in the
magnetic separator constructed and operat-
ing as hereinafter fully described, and par-
ticularly pointed out in the claims.

Referring to the drawings, in which like
letters and numerals designate like parts in
the several views, Figure 1 is an end view
of an apparatus embodying the invention
and a partial cross-section of the trough or
chute in which it is located. Fig. 2 is a side
elevation thereof, looking toward the right in
Fig. 1. TFig. 8 is a partial longitudinal sec-
tion of the roll. Tig. 4 is a cross-section
thereof. Fig. 5 is a view, in perspective and
drawn to a larger scale, of one of the spray-
ing-boxes in which the roll-wiper is cleaned
at each end of its traverse. Fig. 6 is a cen-

tral cross-section of the wiper.

The letter A designates a trough or chute
for conduecting a flowing material, as, for ex-
ample, the ‘‘sand-trap,” through which pulp
passes on its way to a paper-making machine,

being plugged, as shown.

and at some convenient point in which the
apparatus devised by me is located.

The letter B designates the electromagnetic -

roll, which has a centrally-disposed longitu-
dinal core 2 and four radially-disposed wings
3, preférably cast integral therewith, upon
which wings are wound the four helices 4, of
wire, extending longitudinally of the roll and
nearly to each of its ends. I prefer to wind
said four helices from a continuous wire,
with the direction of the wind reversed upon
each alternate wing, but do not restrict my-
self thereto. In its preferred form the shell
of said roll will be slotted from end to end
between each of the wings 3, the walls of said
slots being made slightly diverging out-
wardly, and after the helices are wound said
slots will be filled with strips 5, of brass or
other non-magnetic material, as shown in
Fig. 4, said strips having theirsides beveled,
as shown, and being securely retained in po-
sition by plates 6 near each end of the roll,

which span the slots upon the ‘inner side of

the shell and are connected to the strips by
screws 7. Said strips thus completely fill the
slots in the shell and prevent the entrance of
any moisture to the latter. By thus dividing
the circumference of the roll into four equal
parts, with non-magnetic divisions between
them, I form four magnetic poles adjacent
to said strips and equalize the powerful mag-
netic attraction of the roll about its circum-
ferential surface in such manner as to practi-
cally obviate any neutral points thereon..
Heads S are secured to the ends of the roll,
preferably by means of serews, as shown,with
suitable interposed packing to prevent en-
trance of moisture to the helices, and said
heads are provided with projecting trunnions
9 10, which have their bearing in the sides of
the trough A, suitable stuffing-box devices 12
being provided to prevent the escape of the
liquid material from the latter. The trun-
nion 10 is of tubular form to receive the ends

of the wire forming the helices, which ends

are connected, respectively, to disks 1314 on
said trunnion near its outer end, as shownin
Fig. 3, the extreme outer end of the trunnion
The wires 15 16
from the electrieal generator are connected
to binding-posts 17 18 on the side of the
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trough, and brushes 19 20, extending from
said binding-pests to the disks 13 14, respec-
tively, serve to conduct the current to and
from the ends of the wire forming the helices
within the roll in a manner which will be ob-
vious from an inspection of the drawings. A
band-pulley 21, carried by the trunnion 9 -of
the roll, enables the latter to be driven by
belt from a suitably-disposed counter-shaft.

The trough A is preferably provided with a

transverse depression in its bottom, which is
concentric with the roll, as indicated by
broken lines in Fig. 2, and as the pulp or

other material flows beneath the roll every’

iron particle contained therein is infallibly
brought within the powerful magnetic field
of the roll and is attracted to and retained
upon the same mntil removed by the wiper
presently to be deseribed. A packing.of felt
or-other suitable material is preferablyinter-
posed between the ends-of the roll and the
adjacent walls of the treugh, asshown at 22,
to prevent the passage of the flowing mate-
rial at such points and compel it to pass be-
neath the roll.

The means devised by me for automatic-
ally eleaning the roll are as follows:

The letter C designates a serew-shaft jour-
naled at its ends in brackets 23, secured to
the top -of the side walls -of the trough, said

- shaft being parallel with and lying in the
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vertical plane of the axis of the roll. Upon
said shaft is.cat a double reversed thread,

and at one end it-carries.a pinion 24, which
meshes ‘with a gear 25, carried by the trun--

nion 9 of the roll, whereby an accelerated
motion is transmitted to the shaft from the
roll. »

The letter D designates the wiper, which is
shown im cross-section in Fig. 6, and in its
preferred form is-eomposed of a block 26 of
inverted T shape, having a hole 27 therein to
reeeive the shaft |C, and a frame 28, which
loesely embraces the sides of said bleck and
is provided with two studs 29, which pass
upwardly through holes in the block in such
manner.as to afford to the frame a limited ver-
tical movement upon the latter, while pins
30, inserted in the upper ends of said studs,
prevent the frame from dropping entirely
away from the block. At itsupper end said
frame is provided avith the oppositely-pro-

Jecting flanges 31, which are adapted to be en-

gaged by inwardly-projecting guide-bars 32
on thebrackets 23-as the wiperapproaches the
end of its movement in either direction to af-
ford vertical support to the frame and keep
its under side in horizontal alinement with
the surface of the roll. Tothe.oppesite sides
of said frame are-secured, by means of bear-
ing-plates 33 and screws. 34, strips of felt 85
or other suitable material adapted fo exerta
wiping action upon the surface of the rolland
the lower edges of which are beveled to con-
form substantially to the curvature of the
circumference of the roll.

To the nnderside

572,162

of said frame, between the strips 35, is se-
cured a piece-of iron or steel 36, preferably
having its under side curved to correspond
with the surface of the roll, which by re-
sponding to the magnetic attraction of the
roll eauses the wiping-strips to bear with con-
siderable pressure upon the surface of the
latter to insure the thorough cleaning of the
same. The block 26 is provided with a small
hole extending from the hole 27 to its upper
end, which is tapped near its outer end, and
within said small hole is located the shank 37
of a dog 388, which operatively engages the
thread .of the screw-shaft, a set-screw 39 at
the outer end of said hole preventing upward
movement of said -dog, while permitting it to
have the slight rocking movement necessary
to enable it to follow the reversed thread of
said shaft.  As .shown, the set-screw 39 has
a head of ornamental shape.

The action of the screw -shaft npon the
wiper causes the latter to travel back and
forth from end to end of said shaft, thereby
causing the strips 35 to remove fromthe sur-
face of the roll B all particles of jiron ledged
thereon, and to prevent said particles from
again entering the pulp or other material
flowing through the tromgh I-effect a washing
movement-of the wiper .at one or both ends
of its movement, preferably the latter, and
for this purpose 1 locate spray-boxes E E
upon the side walls-of trough A, beneath the
ends of the screw-shaft. Said boxes, one of
which is shown enlarged in Fig. 5, are open
at the top and are provided with a recess 40
in their inner side wall, through which the
lower portion of the wiper passes in-entering
and leaving the box. At each-end of the box
is located a perforated pipe 41, to which wa-
ter is preferably supplied as follows: A sup-
ply-pipe 42, leading from any souree-of water
under moderate pressure, extends beneath
the trough A, and from said pipe extend the
pipes 43, leading to the pipes 41 at one .end
of the boxes E, svhile braneh pipes 44 lead
from said pipes 43 to the pipes 41 at the op-
posite ends of said boxes. The water thus
supplied to the pipes 41 issues therefrom in
a series of jets which engage the wiper from
opposite directions as the latter is carried
into and out of the bex in such manner as
to wash therefrom all particles of iron and
accumulations of pulp lodged thereon, which
latter fall fo the bottom:of the boxand thence
escape through waste-pipes 45, leading from
the boxes, and are thus prevented from reén-
tering the flowing material.

The operation of the apparatus thus eon-
structed is as follows: The roll B beingso
connected with a power-shaft through its
band-pulley 21 and a belt as to -cause to said
roll a slowrevolving movement in a direction
opposite to that of the flow of the liguid ma-
terial through trough A, and the electrieal
connections between said roll and a genera-
tor'being established, asdescribed, everyiron
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particle contained in said flowing material.
will be attracted to and 1eta1ned upon the
surface of the roll, while at the same time no
obstruction to the ﬁow of said material is of-
fered by the roll. By its described connec-
tion with the roll-trunnion the serew-shaft C
is given a considerably-accelerated motion,
which carries the wiper D back and forth in
such manner as to cause it to wipe from the
surface of the roll all of the iron particles and
accumulations of pulp, should there be any
lodged thereon. While said wiperisover the
roll its frame 28 is drawn toward the latter by
the magnetic action of the piece of metal 56,
s0 as to secure a thorough wiping of the sur-
face of the roll by the strips 35, any uneven-
ness in the bearing-faces of said strips being
compensated for by the freedom of the frame
to have a limited vertical movement upon
block 26. As the wiper is about to pass be-
yond the end of the roll at either end of its
traverse the flanges 31 on frame 28 are car-
ried upon the guide-bars 32 of brackets 23,
by which the wiper is steadied in its further
movement and is truly guided upon the end
of the roll in its return movement. As soon
as-the wiper leaves either end of the roll it
enters one of the spray-boxes E, and the strips
35 are thoroughly washed by the jets of water
from the pipes 41, so that they are perfectly
clean when they again engage the roll upon
theirreturn movement. Wheneversaidstrips

35 become worn to such an extent as to impair |
their wiping action, new strips can be sub-

stituted therefor by simply removing plates
33 and screws 34 without disturbing any other
parts of the apparatus. As hereinbefore
stated, a single spray-box to wash the wiper
at oneend of its traverse merely can be used,
if desired, but I prefer to use two, as shown,
and thereby insure the thorough cleansing of
the wiping-strips preparatory to their trav-
erse across the roll in either direction.

It will be noted that the apparatus herein
described is adapted to take entire care of
itself and requires no attention other than to
see that the electrical connections remain un-
broken.
particles from the pulp or other material is as-
sured. Theapparatus, moreover, is extremely
simple and inexpensive in its construction as
compared with mest of those nowinuseforthe
purpose, and yet is less liable to get out of
working order or to need repairs.

It will beobvious that the automatic clean-
ing mechanism devised by me is adapted for
use in connection with any form of electro-
magnetic roll or cylinder, and I do not wish
to restrict its use to the particular form of
roll herein shown and described. It will be
obvious also that various changes and modi-
fications in the details of construction herein
shown and described can be made within the
spirit of my invention.

By its use the removal of all iron.

Having thus fully described my invention,
what T clalm and desire to secure by Lettels
Patent, is-—

1. In a magnetic separator, the combina-
tion with an eleetromagnetic roll or cylinder,
of a wiper adapted to be held in contact with
said roll or eylinder by magnetic attraction,
and means for imparting movement to said
wiper longitudinally of the roll or evhndel
substantially as set forth.

2. In a magnetic separator, the combina-
tion with an eleetromagnetie roll, of a wiper
bearing against the surface of said roll, means
for imparting to said wiper a reciprocatory
movement longitudinally of the roll, and
means for directing a jet of water against
said wiper, at one end of its traverse, to clean
the same, substantially as set forth.

3. In a magnetic separator, the combina-
tion with a trough or chute for conducting a
flowing material, of an electromagnetic roll
journaled at its ends in the sides of said
trough, a screw-shaft supported adjacent to
said Tolland lying parallel with the axis there-
of said serew-shaft having a double-reversed
thread which at one end extends beyond the
end of the roll, a wiper operatively engaging
the thread of said shaft and bearing against
the surface of said roll, and means for re-
volving said roll and shaft at different speeds,
substantially as and for the purpose set forth.

4. In a magnetic separator, the combina-
tion with an electromagnetic roll, of a wiper
bearing against the surface of said roll, a
screw-shaft operatively engaging said wiper
and adapted to move it longitudinally of said
roll and beyond the end of-the latter, and a
spray-box located adjacent to the end of said
roll and containing water-jet devices as de-
seribed, into which box said wiper is carried
byitsoperating-shaft when it leaves said roll,
substantially as and for the purpose de-
seribed.

5. In a magnetic separator, the combina-
tion with roll B, of screw-shaft C, and wiper
D, said wiper consisting of block 26 opera-
tively engaging the thread of said shaft,
frame 28 capable of a limited vertical move-
ment upon said block, and wiping-strips 35
and magnetic part 36 carried by said frame,
substantially as set forth. '

6. The combination with a trough or chute,
as A, of an electromagnetic roll, as B, rev-
olubly supported transversely of said trough,

wiper D bearing against the surface of said -

roll, screw-shaft C operatively engaging said
wiper and adapted to carryitbeyond the ends
of said roll, and means, as the guide-bars 32,
for guiding the wiper in its movement after
it leaves the ends of the roll, substantially as
set forth.
7. The combination of the roll B, wiper D,

and screw-shaft C for operating the latter, of
a spray-box E located adjacent to the end of
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said roll, perforated pipes 41 located in said | connected with said serew-shaft, and means,
box and pipes 42 43 and 44 for supplying wa- | as the guide-bars 32, for holding the wiper 10
ter thereto, substantially as set forth. from rotation when it passes beyond the ends
8. The combination with the electromag- | of the roll substantially as described.

5 netic roll B provided with trunnions 9 10 and JOSEPH B. HAMILTON.
carrying band-pulley 21 and gear 25, of the Witnesses:
screw - shaft C carrying pinion 24 which W. H. CHAPMAN,
meshes with said gear 25, wiper D operatively J. E. CHAPMAN.




