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SPECIFICATION forming part of Letters Patent No. 451 ,208; dated April 28, 1821,
| Application filed December 11, 1890, Serial No, 374,305, (No model.)

To all whom it mai concerm:

Be it known thatI, WiLLIAM C. EDWARDS,
a citizen of the United States, residing at
Holyoke, in the county of I—Ia;mpden and State

5 of Massachusetts, have invented certain new
and useful Improvements in Portable Mag-
netic Riffles, of which the followmn'ls a specl-
fication.

This invention relates to l'nagnetle riffles

10 for separating metallic particles from paper-
pulp, the object being to furnish a portable
apparatus In which the magnetism is fur-
nisked by permanent magnets arranged and
combined for effective action and protected

15 from contact with the pulp.

In the drawings accompanying
ing a part of this specification, Flﬂ are 1 rep-
1*esentsavertmal longitudinal section through
a trough for conveying the paper- puip, a,nd

20 shows in end elevation a magnetic rifle em-
bodying my present 1mpr0vements
a view similar to Fig. 1, showing the viffle in
section. Hig. 3 is an enlarged top view of
the riffle, the right-hand end thereof being

25 shown broken away for illustrating the ar-
rangement therein of the horseshoe-magnets:
I'ig. 4 is an enlarged cross-sectional view in
line a a, ¥ig. 3, of the riffle with the magnets
1*elnoved Ifig. 5 1s a side view of one end of

3o the riffie for 111115‘(13,1;1110 the construction
thereof. Iig. 61s a view similar to Fig. 1,
showing the Tiffle in its simplest form. Fig.
7 1s a view showing the riffle of a form hav-
ing two 1ntersecting magnet-cases, one of

35 which cases supports the other to elevate the
magnet-poles. Iig. §is a view to similar to
Figs. 1 and 2, showing in end elevation two
portable riffles embodying my improvements
in a simple form. Tig. 9 is a perspective

4o view of the form of the riffle shown in Fig.
S, corresponding also to the form shown in
I‘lﬂ' 1. Ifig.101s an end elevation illustrating
a mochﬁcatlon of the riffle. Ifig.11lis a view
corresponding to Ifig. 4, and 111ust13,teb Cer-

43 tain features of my 1mplovementq applied to

that form of the riffle in which the magnets
are protected by a magnet- inclosing case.

Fig. 12 is a dnnrammatw view 11111st1*at1ve of

the protected magnet
Similar characters designate like parts in
all the fig ares. |
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» and form-

Fig. 218

| water therefrom.

The portable magnetic riffie shown in the
drawings consists in its most complete form
of a tubular casing, a series of magnets con-
tained in the casing, means fotr holding the 55
magnetsin place, and means closing the ends
of thecase. The riffle is adapted to be made
in two forms having asingle set and adouble
set of protected ma,ﬂnets 1‘6813@01}1?@13?_ The
simplestform, having o only one setof magnets, 60

(these being protected by plating or by in-

casing,) is illustrated in an end elevation in
IFig. 6, and consists of the magnet or mag-
net-inclosing case 2 and a case-holder or base
25 for supporting the riffle in the properposi- 63
tion for use, with the e,Fff-‘-Ltwe magnet-poles
elevated. . |
The riffie in its more complete form, hay-
ing two sets of magnets, is shown in end ele-
V.:Lthlfl in Fig. 1, in caeetlﬂun in Fig. 2, and 111 70
plan viesw 1n 1*10 3. In this form the riffle
consists of a case having magnet-inclosing
wings set in crosswise directions, - Sald wings
are designated in a general way by B and C,
the upper and lower portions of the wing B 75
being designated by 3 and 5, respectively,

while the upper and lower portions of the

other wing C are designated by 4 and 0, re-
bpeetwely Said wings may form in end ele-
vation a simple cross, as indicated in Ifig. 7 8o

and by dotted lines 7 and 9 in Fig. 1; but1I

prefer, for reasons hereinafter set forth 10 1n-
close the space S, Figs. 1 and 7, by a Tower
wall 8, Figs. 2, 3, and 4, W/Vhen_thus COn-
structed, the riffle or case consists of said 33
lower wall 8, the upwardly and inwardly in-
clined walls 10 and 12,the upwardly and out-
wardly inclined walls 11 and 13, the end walls
14 and 16 of the upper wings 1B and C, re-
spec’tively,and the downwardly-inclined walls go
15 and 17, meeting at the intersection of said
wings. Tl]lb entll ¢ series of walls orsurfaces

is or may be formed of a single piece of
metal bent at the angles substantially as
shown in ¥ig. 4 and joined at 18 by a sol- g5
dered lap or joint in a well-known manner.
The ends of the case are closed by the end
wall 19, having flanges, as 20, extending en-
tirely around the periphery thereof and adapt-

ed to be soldered or otherwise closely secured 100 -
to the tubular case, so as to exclude alr and
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The magnets are contained in the wings ot
the riffie-case, as will be understood by com-
parison of I'igs. 2 and 3. One of said magnets
extends from one side of the bottom of the
riffle upward to the top of the wing B, while
the other of said magnets extends from the
opposite side of the bottom of the riffle to the
top of the opposite wing C. The magnets,
when these are “horseshoe” magnets, as in-
dicated at N, Fig. 3, may be interlocked, as
indicated by the magnets N’ and N/, thus

economizing space and securing the greatest

number of magnets in a riffie of a given size.
In this connection it should beobserved that
1n practice it is desirable to use the strongest
niagnetic force available, so as to take out of
the flowing paper-pulp even the smallest of
the nlaﬂnetlzable particles contained therein.
‘T'he riffle should be of a length correspond-

ing substantially w ith the mdth of the trough,

whlch, as herein shown, consists of the bot-
tom 21 and the sides 22 and 24.

In using the riffles it is only necessary to
set a sufficient number of them af intervals
along the trough or sand-box, as will be un-
derstood from the drawings, so that the pulp
flows against the same and over the top there-
of, as indicated by the wavy dotted line P,
IFige. 1 and 2.

The action of the pulp of the inclined mag-

- netie wings B and C of the riffle is of a pe-
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culiar nature, the inclination of the magnetic
surfaces co-operating with the pulp-current
to-more effectually secure the magnetizable
particles flowing therein. The pulp approach-
ing the riffle in the direction of the arrow 23,
FFig. 1, any magnetizable particles therein are
attracted to the wings Band C, and if lodged
on the top thereof are by the force of the cur-

rent gradually carried down to finally lodge |

in the trough at T, where the collected mag-

netizable material is finally held between the |

- two wings B and C, and if the magnetizable
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material strikes the under magnetic surface
3 of the riffiethe current naturally carries the
same downward rather than upward, and
thus tends to remove said particles from the
more rapid uppercurrents inthe pulp-trough.

One feature of the complete orduplex form
of the riffle is shown in Fig. 7, where the wing
I> stands at a greater elevation than the wing
C, as will be observed by means of the hori-
zontal dotted line26 in sald figure. The effect
of this 18 to create a fall over the riffle I3,
which tends to drive the collected material
downward on the surface 15 into the trough
T, and at the same time to direct the floating
particles more directly toward the wall 17
thus subjecting the said floating particles to
the combined action of attraction and mo-
mentum. 'This action is impliedly shown by
the dotted line Pin Figs. 1 and 2 by the down-
ward ceurve of said line between the wings B
and (,

As ameans for holding the magnets in place
and giving stiffness and strength to the en-
tire structure, the space Sisfilled with a block

1

l .
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W, Figs. 2, 4, and 5, which block should ex-
tend flOlll und to end of the riffle, and fur-
nishes a rigid base on which to assemble the
magnets.
the use of said block, the magnet-case may
be made of very thin f::heet—eoppel or other
non-magnetic sheet material, thereby secur-
ing a high degree of efﬁmency of the mag-
nets by permlttmﬂ‘ the material to be aeted
upon to come closer to the magnet-poles into
a stronger magnetic field.

1t qhould be undelstood from the fGlG“’OIH“
de%euptmn that the magnet-inclosing case de—
sceribed is for the double purpose Of protect-
ing the magnets from the pulp and also of

giving to 1116 riffle as a whole a smooth ex-

tell()l but that mode of protecting the mag-
nets is not essential in the simpler forms of

the riffle, since, as indicated by the darkened

layer 27 in Fig. 12, the magnet-bar D may be

protected by a surface layer or coating—as,

for instance, of non-magnetic metal insepa-
rably placed thereon by the process of electro-
deposition.

In practice any coating of the magnets
with a material non- mswnetlc and a,da;pted to
resist the action of the paper-pulp may be em-
ployed. 'The magnets, whether in the form
of horseshoe- maﬂ*nets as shown 1n IFig. 3, or
of straight-bar maﬂnets, as shown 1n liws_» S
and 9, may be assembled upon the 0pp081te13 -
dlsposed sides 28 and 30 of the base W, the
magnets which are assembled upon one of
bEle sides being set in alternation with those

which are assembled on the opposite side, as’

best shown in the perspective view, Ifig.
When thus assembled, each of said mawnets
is set upon an incline, and the man*nets of
one set, when the riffle is set crosswise of the
pulp- tlouﬂ'h as in Figs. 8 aud 8, stand with
their poles dir ected afrmnst the pulp-current.
This arrangement increases the efficiency of
these magnets, since the current, coacting
with the inclined surfaces of the magnets
and the attraction thereof, tends to carry
down the magnetizable particles toward the
bottom of the pulp-trough, and thus sepa-
rate said particles from the onflowingcurrent
of pulp. -

The particular form and construction of
the base on which the magnets are assemni-
bled and by which they are supported may
be varied within the scope and limits of my
invention. As shown in Figs. 2, 3, 4, 5, 8, and

-9, said base (designated in a general way by
W) is represented as a solid block—as, for
‘instance, of wood or non-magnetic metal, or

I
, [

of other suitable substance, as hard rubber or
the like.

In Fig. 10 the base W’ comprises the two
walls 29 and 31, to which the magnets B’ and
C’ are repr esented as being fixed by means of
rivets, as 32. In this form of rifle (shownin
Fig. 10) the troughs E and F at the sides of

the riffle are readily formed by an upturned

extension, as 33 and 85, integral with the
said base-walls 29 and 31, respectively. This
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terlocking with those on the otherside there-
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form of riffle-base is obviously equally x\?ell |

acdapted forthe straight-bar magnets shown
in Figs. § and 9, or for Lhehmseshoe magnets
bhown in Figs:. ‘7 and 3

When the mao*nets are to be protected by

- 1ncasing, as in Fiﬂ‘s 2 to 5, inclusive, theriffle
. may be constr ueted aSs mdwated in the GTOSS--

sectional elevation in Fig. 11, (which corre-
sponds substantially to I‘w; 4 ) and may have
1ts ends closed by end plates, substantmlly
as described i1n connection with Figs. 3, 4,
and 5. In this form of riffle (shown in Flﬂ‘

11) the troughs at the sides of the riffle are

formed by the upturned lower edges 34 and
o6 of the ounter lower walls 10 and 12, re-
spectively, while the base proper is formed
of the plate 38, whose edges are ipturned, as
at 37 and 39,10 cover the lower ends of the
magnet-receiving wings B and C, respect-
ively. In this form of riffle-case the base-
walls, on which the magnets may be said to
be “assembled,” are the walls 40 and 42,
formed of a separate piece set on the afore-
said base-plate 38 and suitably fixed in place.
Having thus desembed my invention, I
claim—
1. A portable magnetic riffle COﬂ&lStlﬂﬂ' of
a series of magnets inclosed in non- maﬂuetlc
covering and fixed on a base holding the mag-
net-poles elevated.
2. A portable magnetic riffle consi

sting of
a series of 1nc:1111ed magnets suppor

ed on a

base holding the magnet-poles elevated, sub-

stantially as shown. |
3. A magnetic riffle consisting of a suit-
able base or magnet-support, magnets sup-

ported on said base,and atrough underneath |

the magnet-poles and on the base of the riffie.
4, In amagneticrifile, the combination,with

a base having oppositely-disposed inclined
sides, of a series of magnets on each of said

sides and set in alternation, substantially as
shown and described.

5. In amagneticriffle,the combination,with |

a base, substantially as described, of horse-

shoe-magnets set on the opposite sides of said

base, the magnets on one side of the base in-

of, substantially as deseribed.

RN T

6. The combination, with a pulp-trough, of
a magnetic riffle having one or moreinclined
magnets set with the elevated poles thereof

directed against the pulp-current.

7. A magnetic riffle consisting of a ciosed
magnet-inclosing case, a magnet or magnets
inclosed in said case, and means supporting
the case to elevate the magnef-poles.

3. A magneticriffle consisting of intersect-
ing magnet-cases and magnets inclosed in
sald cases, the riffle having a base on which
it may be set to elevate the magnet-poles.

9. A magnetic riffle consisting of a closed |

oo
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maﬂnet-case having 1nterseet1nﬂ magnet-re- -

celving spaces, a series of &ﬂnets in said
spaces, and a block, substantmlly as deseribed,
supporting the nmf}nets and inclosed in the
magnet-case.

10 In a magnetic riffle, the emnbmatmn
with the man'ne‘r -inclosing case having a mag-
net-receivingspace,su_b_stantiallya-s described,
of the ends 19 and 19, closing said case, the
whole forming a port%ble mag netm riffle hav-
ing a base-on which it may be set for elevat-
mﬂ* the magnet-poles.

11. In a maﬂ‘netlc riffie, the combmatmn
with a closed mamet—cam having mtersect-
ing magnet-receiving spaces, of a series of

magnets in said spaces, the magnets 1n one

spacealternating with thoseinthe otherspace.
12, In a magnetic riffle, the combination,
with a maguet-case havingintersecting mag-

net - spaces, of horseshoe - magnets in said

spaces, the magnets in one space interlocking
with those in the other space, substantially
as described.

18. A magnetic riffle consisting of intersect-
ing magnet-cases and magnets in said cases,
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the riffle having a base on which it may be -

set to elevate the magnet-poles, and the whole

“being constructed to elevate one magnet-case

above the other, substantially as described.
WILLIAM C. EDWARDS.
Witnesses:

R. B, JOHNSON,
C. V. JOHNSON.
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