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To all whom it LY COTCETTL.
Be it known that I, WiLLiaM C. EDWARDS,
a citizen of the United States, residing at

Holyoke, in the county of Hampden and State

5 of Massachusetts, have invented certain new
and useful Improvements in Magnetic Pulp-
Separators, of which the following is a speci-
fication. , "

This invention relates to magnetic separat-

10 ors for separating metallic particles from pa-
‘per-pulp, the object being to furnish an ap-
paratus in which the magnetism may be fur-

- nished by ordinary horseshoe-magnets ar-

~ranged and combined for effective action and

- 15 protected from contact with the pulp.
In the drawingsaccompanying and forming
a part of this specification, Figure 1 is a plan
view of an apparatus embodying my improve-
ments. Fig. 2 is a side elevation of the same,

20 partially in section. ' ' .

- Similar characters designate like parts in
all the figures. | |

- The apparatus shown in the drawings con-

sists of a box or trough through which the

25 pulp flows, passing in its course over rif

containing magnets, and also arranged for

catehing sand and mineral matter after the

manner of the ordinary sand-box. The pulp

may be delivered to the trough from above,

30 or through an opening in one side thereof;

but I prefer delivering through a valve—as,
forinstance, the inlet-valve N—in the bottom
of thetrough. One partof myimprovements
relate to apparatus intermediate to the pump-
35 pipe I? and to said inlet-valve. This appa-
ratus consists of a vertical box, which ordi-

narily should extend below said pump-pipe
to form a cateh-basin C, which basin may be

drained through an opening stopped by an
40 ordinary plug or bung 8. In the opposite
sides of said catch-box above the pump-pipe

- L place several sets of magnets, which are

. substantially the same as the sets used in the
separator proper, and which are usually ar-

45 ranged horizontally, as shown.
The magnets used are or may be of the or-
dinary horseshoe type, and are designated by
t, being shown in side view at the left hand
in Kig. 2,in top view in Fig. 1, and in edge

5o view at 7/, Fig. 2.

1es

case or riffle D.

|  The magnets are set with their poles stand-

ing in a case or hollow riffle, which is desig-
nated in a general way by D, and consists of
the two side walls 2 and 4 (see Fig. 2) con-
nected at the top by the top plate 3, and hav- 5z
ing at the base flanges, as 5 and 7, whereby
the case is firmly fastened to the floor of the
trough by numerous serews or tacks, so as to
make a water-tight joint, in a well-known
manner. Access to the interior of the mag- 6o
net-case is had through a slot in the bottom
or wall of the trough, asindicated in the draw-
ings. For holding the magnets properly in
the riffles D this may be of a size closely fit-
ting thereon, so the magnets will be held by 65
friction; butowing tothe unreliability of this
method and the practical difficulty of readily
securing the proper fit I preferto fix the lower
ends of the magnets in a block or carrier 6,
(usually made of wood,) sothatoneentiresetof 4o
magnets, together with their carrier, may be
handled as though a single part of the appa-
ratus. Forholdingtheblocks inplace Iprovide
the ends thereof with suitable fastenings—as,
forinstance, the hooks 9, Fig. 2—and adjacent 75
to the blocks fix in the apparatus suitable
eyes, as 11, for engaging said hooks. By this
means the sets of magnets are readily held in
place, while by unlocking the fastening there-

of any said set may be readily removed. Usu- &o
ally several magnets are used in one riffle, as
well shown at M° EFig. 2; but one or more of
the magnets may be so used, according to the
requirements in any particular instance.

The several sets of magnets, each consid- Sg
ered asone elementof the apparatus, are des-
ignated by M M’ M* MY &e. Several sets are
placed alternately on opposite sides of the
catch-boxorsettling-box I3, as shown in Fig. 2,
and designated by M, M/, and M? Kachsetis go
provided withan inwardly-projecting magnet-
These magnet-cases should
extend into said box B sufficiently far, sub-
stantially as indicated, so as to cause a ser-
pentine rising movementof the pulp, whereby o5
the magnets are rendered more effective for
their purpose. The paper-pulp flowing

through the pipe I’ enters the box I with a
considerable velocity and isnaturally directed
| upward, as indicated by the arrow, so thaf 100




~any mineral matter carried along with the']
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pulp tends Dby reason of its superior gravity
and momentum to be thrown out ol the cur-
rent, and thus allowed to settle in the cateh-
basin C, afterward to be removed or washed
out through the opening stopped by the
plug S. | . '
Immediately over the settling-box b a sec-
tion R of the separator-trough is formed of
extra depth and has successive magnetic
riffles, as M* and AP, set at successive eleva-
tions, respectively, for the purpose of acting
most effectively on the eddying currents
caused by the upflow of pulp into said cham-
ber R of the separator. IFrom said chamber
the pulp flows toward theleft hand in Ifig. 1,
as indicated by the arrow «, and next en-
countersoneof the magneticriffles designated
in a general way by MS% Iflowing over the
top ot this riffle or ecross-bar the pulp nexten-
counters several similar magnetic riffies,
which are preferably madeof alength slightly
less than the width of the trough and set al-
ternately against opposite sides thereof, as
indicated in TIrig. 1, M' to M™, inclusive.
These shorter magnetic riffles being arranged
alternately, as indicated, gives to the pulp-
current a serpentine movement, whereby the
pulp is peculiarly intermingled and caused to
flow along the sides of the magnet-cases, 80
that during the passage of the pulp among
the series of sald cases it 1s all brought into
contact one or more times with the thin walls
of the magnet-case, and thus thoroughly acted
upon by the magnets. This result 1s found
to be important for the well-known reason
that the power of a magnet on any small patr-
ticle of metal dimishes rapidly as the distance
inereases. It will beobserved that the series

of six magnetic riffles M"to M", inclusive, are

shown arranged in two scts located at right

angles, so that after passing the riffle MY the

general direction of the current is abruptly
changed to a crosswise direction toward the
right hand in Ifig. 1. This construection of
the trough, whereby one part 1s located cross-
wise to a preceding part and the arrangement
of the intercepting magnet - cases therein
abruptly changes the direction of the pulp-
currentat the junction of said parts,thus ma-
terially increasing the efficiency of the mag-
netic action. In the drawings several other
magnetic riffles, as M to M"Y, inclusive, are
shown, of which M¥, M"Y, and M! are duapli-
cates of the riffle M® and extend cntirely
across the trough, thus forming rifiles over
which all of the pulp must necessarily pass.
The riffles M and MY being located cross-
wise and adjacent to each other, the current
flowing from one of them to the other 1s
changed in a manner to promote the thor-
ough intermingling thereof, whereby all the
pulp is more surely brought into contact with

-someoneor more of the several magnet-cases.

The material for the magnet-cases should be

- a non-magnetic metal, copper being prefer-
able. Ironisnotsuitable, forthe reasonthatit |
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acls as an armature and shuts off or neutral-
izos the magnetie action to a large extent. My
improved magnetic riffle being composed of
horseshoe -magnetfs incased in a thin non-
magnetic covering projecting up a consider-
able distance, substantially as set forth, above
the floor of the separator-trough, furnishes a
large magnetic area for collecting the metal-
lic particles floating in the pulp, which, by
reason of their weight and the agitation of
the pulp, natarally slide down the sides of
the riffle to the base thereof, so that should

the magnets be removed the accumulation of

metallic particles remains in the pockets be-
tween the riffles, instead of being carried on
by the pulp-current.

It will be understood that in practice either

more or less than the number of magnetic

riffles shown may be employed. It will also
be understood that the arrangement of the

trough in a rectangular form, as shown in

Fig. 1, is not essential; but this form has the

advantage, beside practically occupying a’

relatively small amount of shop-room in pro-
portion to the length of the trough, of also
providing for the abrupt change of the cur-
rent at the corners of the trough. The pulp

having passed over the several magnetic rit-

fles passes along in the direction of the ar-
row ¢, and is delivered to the receiving-tank
or paper-making machine through the outlet-
pipe 12, or through some other convenient
outlet. | |

Having thus described my invention, 1
claim— | | |

1. In a pulp-separator, the combination,
with a separator-trough, of the settling-box

below and connected at the upper part thereot

with said trough, the supply-pipe entering
said box nearthe lower end thereof, and cross-
bars arranged alternately on opposite sides
of said box above the supply-pipe, one or more
of said cross-bars being magnetic.

2. In a pulp-separator, the combination,
with the separator-trough, of the magnet-
case set on and crosswise of the bottom of
the trough, and one or more magnets stand-
ing with their poles in said case, whereby the
magnet-provided case constitutes a magnetic
riffle. | |

3. In a pulp -separator, the combination,
with the separator-trough, of a hollow mag-
net-case standing in and crosswise of the
trough over an opening therein and extend-
ing entirely across the trough, and a magnet
removably fixed in sald case, whereby the

magnet-provided case constitutes a magnetic

riffle, and the magnet may be removed and
replaced while the separator 1s 1n use.
4. In a pulp-separator, the combination,

substantially as described, with the sepa-

rator-trough having the receiving-chamber,
of meansdelivering the pulp to said chamber
at the lower part thereof, and successive mag-
netic riffles set at successive elevations, re-
spectively. | |

75

80

9O

95

IOO

103

11IC

115

120

125

130 -

5. In a pulp-separator, the combination,
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with the separatov-trough, of a series of rif- |

[les, substantially as deseribed, made shorter
than the width of the trough and set alter-
nately against opposite sides of the trough,
whereby the pulp-current is given a serpen-
tine direction. : |

6. In a pulp - separator, the combination,
with a trough in which one part is located
crosswise to a preceding part, of magnetic
riffies set crosswise to each other adjacent to
the junction of said parts, whereby the cur-
rent is abruptly changed and the pulp inter-
mingled against the riffle-surfaces.

7. In a pulp-separator, the combination,
with the hollow riffle, of magnets set in a r3
magnet-carrvier, substantially as desecribed,
and means locking said carrier to the sepa-
rator, with the magnets projecting from the

carrier into said rifile.

WILLIAM C. EDWARDS.

- Witnesses: .
HENRY L. RECKARD,
Fraxcis 1. RICHARDS,
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