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The Schedule referred to in *hese Lettors Patert aad making part of the same.

To all whom it may CONCern :

k Be_jit known that I, JORN Y, SHITH,
n the county of Allegheny and State
ania, have invented

of Pittehurg,.
of Pennsyl-
an Improved Magnetie-Machine
for Separating Pulverized or Granulatid Magnetic
Iron or Ores of Iron from other materials with ‘which
- they are mingled; and L do hereby. declare that the
~ following is a tull, clear, and exact descri ption thereof,
reference being had to the annexed drawing making
part of this specification, in which— S
~ Figure 118 a side elevation. S |
Ifigure Zis a side ele ‘ation, shewing the opposite
side of the machine, . . |
Figure 3 is a transverse section of
Figure 4 is a cross-
riagnetio cylinder., | R
Figure 5 is a side elevation, showing one mode of
uranging the magnets, -~ . -
Figare 6 is a plan view of the box i w
debris is received. ~
 Tigure 7 is an elevation of two m
to work over the residuum
operation.
Figure 8 is a sec
ently arranged,
_ Figure 91s a secti
of the axis. |
- Kigure 10 is a perspective vio
Figure 11 is a side elevation
rangement of magnets,
The same letters are em
designate identical parts. - |
My invention relutes to an improved machine for
separating particles of iron or iron ore, pulverized and
magnetie, from other substances, by means of mag-
nets, which attract the particles of magnetized iron,
while ‘other substances, mineral or metallic, are sep-
magnetic attraction; and

arated, not being subject to
| cosist in combining, with a se-

My improvements
ries of magnets, an endless apron, upon which the
- ores are carried across the magnets, and; while the
magnetic particles are subject to the force of the-
- Imagnetic attraction which holds them in place upon
the apron, applying streams of water. or jets of air or |
steam {0 sweep away all non-magnetic particles with
~which they are combined; and also in peculiarities in
the construction, combiuation, and arrangement of
parts of thie machine to be hereinaifter specifically in- .
dicated in the following specification and claims.
.. Phis machine may be used for separating the mag-
netic particles from magnetic sand-ores, or from other
ores that contain magnetic iron, cither natural, or
which have been converted .into magnetic iron by
- brocesses familiar to iron manufacturers, or in sep- '_
arating iron filings from unpurities, or for separating

the cylinders.

hich the

. achines, arranged
discharged after-the first
Ition of & magnet cylind.'er" differ-
on of the same, through the length

w of & bent magnet.
, Sshowing another ar-

ployed in all the figures to

: ._'-:. ’

i

1 in the art to const

section through the axis of the |

| the eylinders,

| charges it through a serie

the magnetic o

sand. common in gold-niines.
The following deseription will en

ruct and oper

res of iron from the black gold-bearing

able persons skilled
ate my improved ma-
cliine. . . ) |
- In the annexed drawing— | |
_Ais the frame of the machine, arranged-to support
the operating parts; o

B is a cylinder, turning in bearings upon the frame;
C is the maguet cylinder,
on the finume,
are arranged, it
scribed.. | i L

This cylinder I prefer to construct in thre \
viz: the two disks O' 0Y on which the endless apron
D, which passes around the cylinder B, and around
these disks is carried, and a central disk, C?, in or to
whichh the magnets are attached, so as to project
nearly to the under surface of the endless apron D,
which, by.the revolution of the drum B a_u(fdisk o, -
1s carried. in close: proximity to the surface
magnets. - The cylinders and endless a

5 of the
pron maxy be

revolved by-any convenient power, o
A crossed belt around the pulleys E E, on the mag-
net cylinders C O, when the

e macliines are arranged
as shown.in figs. 1 and 2, will communicate the power
from one  machine to the

other, so as to canse the
endless aprons to revolve toward one another above

also revolving in bearings
In this eylinder a serics of magnets
& manner to be hereinafter fully de-

e parts,

I also propose to diive the magnet-disk C* in the
same direction as the disk O, but by & slightly-re-
tarded or increased motion. - This -may be accoms--
plished by making the shafts of the disks O Q! tubu-
lar, and carrying the shiaft of the disk C* througl:
them, and making the slight difference in the pulleys
or gearing driving each necessary to croate the requi- -
site retarded motion in the revolution of one of the
cylinders. This difference in speed is valuable for giv-
Ing greater agitation to the magnetic particles as they
Pass over the suceessive magnets placed in series in
the disk C-2 -

A pulley, E, on the overhung shaft
O, in fig. 1, cairies a bel
drives a blast of air tl

-

of the wheel
t for driving a fan, I, which
wwongh the pipe G, and dis-
8 of holes in the lower sur-
face of the cross-pipe (v, whieli' is: s0 placed as to
drive the blast against the surfaces of the endless
-aprons, so that, while the particles of magnetic iron
are held to the aprons by the strong attraction of the
magnets, the foree of the olast will carry down the
foreign non-magnetic particles mingled with the iron.
Instead of an air-blast, jets of -Steam or streams of
water may be employed for the same purpose. The
may be made hollow,

shaft of the magnet-cylinder




and a stream of water may. be forced ontwayd be-
tween the magnets radially, and through the porous
apron, to wash away the non-magnetic particles.

A spring, H, may be attached to the frame, ex-
teuding upso as-to bear against a series of ping placed
on the outer surface of the disks C', which alternately

draw it up and release .it, thus caunsing a cross-arm,

II, to stiike against the lower part of the belt, and

thas whip off particies of iron or ore which wmay ad-~
here to the fibers of the woven fabric of which the
cndless apron will be construeted.” L
I I are hoppers, arranged to discharge the pulver-
wlent material upon the aprons. They may be placed
at such point along the upper surface as may be pre-
ferred. | 5 | | |
~ Valves, operatcd by rods I, may be used to regu-
late the discharge of the ore upon the apron. |
© Where water is used, it may be introduced with
the ore into the hopper, through tlie trough K, and,
washing down over the surface of the endless apron,

it will cary away the foreign non-magnetic maticrs,

1D

while the magnetic particles are retained by the force

- of the magnets, and held until the apron, in its revo-
lution, has carried them beyond the magnet-oylinder,
~where, there being no longer any attraction to hold
them, they will fall, by their own gravity, into the
hopper L intended to receive then, |
Phe foreign matters not adhering to the apron will
full diveetly from the horizontal radius of the wheel
vertigally, and be received into the hopper M.

As in gold-bearing regions magnetic-iron ore 13
found in combination with particles of gold, when the
separation ocewrs, the gold will be carried away with
thie other non-maghetic substanees, metallie and nin-

cral, and wust theri be saved by washing, amalga-

mating, or by otlier known process or processes.
I Iave shown at M’ o series of rifties, placed 1 &

trongh, sueh as is commonly used for washing gold-
bearing sands.  Any eleaning apparatuos adapted for
the purpose may be used for separating the gold from
the non-magnetie particles with which it 13 mingled.

The magnet-disk'is formed by permanent horseshoce
magnets, or Ly electro-maguets, radially  arranged,
with their points projecting, as.shown in fig. 3, or
they may be Lent, as shown in fig. 10, at the points,
and then placed in the cylinder, as shown in figs. 8 and
0, so that the points shall come in contact, whereby
one set of magnets will operate as keepers for an-
other, the whole being connceted by rods, which hold:
them in close ‘contiguity with one another; or & serics
of magnets, bent as shown in fig. 11, and laid one
upon the other, so that the sides shall project it one
continuous plane, forming  the entire width of the
magnetized suiface over whieh the apron extends.

Instead of lbaving the wmagnet-disk C° revohlve, it
may be stationary, and, instead of being round, it
may be flut upon the top, so that the work of separa-
tion may be commenced before the apron begins to
earry thie ore downward, or it may be extended un-
derneath. | | |

The machines may be used -singly or in pairs, ar-

ranged as shown in figs. 1 and 2; the effect of which
will be that the orc subjécted to the alternating action
of the magnets of the different machines will be more
disturbed, so as to open 1t moreé fully to the aection of
the Dblast of air, or stream or current of water; or one
machine may be slightly raised, so that the horizontal
diameter of the wheel of one shall be o little above
that of the other; or one machine may be elevated
above the other, as shown. in fig. 7, so that the re-
siduum discharged after one operation shall be sub-
jected to another machine for the removal of any
particles of iron that may have passed away from the
first macline without being held by its magnets.

1 do not claim the use of magnets in a machine for
taking up magnetic ores or particles of iron, for such-
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machives are in use, Nor do I claim, broadly, the com-

bination of -speh maguets with a revolving apron ; for

sueli apron has been used in other machines, in cout-

bination with stationary magnets.

But my invention is. distingnished from all othet
machines in the following respects: |

That I use an apron, of fibrous material, on wiich

‘the ores will not slip when beginning to approach, or

recede from the magnet, nor yield readily to the foree
of the blast or current, in combination with a series
of magnets moving in the same direction with the
apron, but at a different speed.
1 have described the movement of the magnets as
being -slower than that of the apron; but. it is 0b-
vious that the sawme, resnlt will be effected by having
the magnets move faster than the apron, and I there-
fore claim for either, T
In other machines the magnet is placed above the
apron, and lifts the ore from the revolving apron, dis-
charging the magnetic particles cither by cutting off
the current from electro-magnets, or by interposing
between the magnet and the particles @ woven fabrie,
whicli is at intervals separated from the maguet, so
as to drop the magnetic particles adhering to such
fabrice.. ) - :
My invention differs from these in this, that I use
the magnets to refain the maguoetic particles on b re-
volving apron, interposed between - the ore, &C.y il
the magnes, nntil the magnetic particles are dropped,
when carried beyond the influenee of the maguets,
and alse that; while the magnetic particles are held
apon the apron, I bring to bear upon the mass jets or
currents of air, steam, or water; by which the non-
magnetic particles are swept away, the magnetie par-
ticles adbering to the revolving apron, and being
discharged at o point beyond thab ab which the nou-
magunetic particles are delivered; and, also, that, in-
stead of the ordinary horseshoe wagnets, I use suct
magnets, hent near their points, to present their sides
or edges for action wpon the magnctic. particles, by

“which means. I am-enabled to reduce the number of

magnets by presenting broader surfaces, and can re-
charge them without removing the magnets; and also
that [ combine two machines, to operate either simul-
tancously or suceessively; and also that I combine
with the magnetie machine, when operating upon ores
of iron, combined with particles of gold, an apparatus
for separating the golld from the other non-magnetic
particles discharged by the machine. L

Having fully described the construction and opera-
tion of my improved machine for separating particles
of magnetic iron or oves of iron from other non-mag-

netic particles, and pointed out wherein it 1s distin-

‘guished from otheér.maclines, -

“What I claim as my invention, dud desire to se-
cure by Letters Patent, is— . - . . . .
1. The revolving apron and magnet-cylinder, in
combination, but only when so actuated as to revolve
in thie same ditection, at different speeds, substautially
as set forthy o
2. The combination and arrangement of the mag-
pets aid revolving apron, substantiatly in the manncey
set forth, so that the revolving apron shall be inter-

posed between the magnets. and the pulverized ma-

I 1

terial subjected to tlie action of the magnets.

3. Mlie magnets and revolving apron, when com-

bined aud arranged to dischavge first thel non-mag-

| netic particles in the pulverulent: substance treated,

-

and to retain the magnetic particles against the apron

‘until they have ‘been earried below and beyond the

magnets, when they will be delivered separately, Siib-

stantially in the manner set forth.

4. The combination of the magnets and apron witit
jets or streams of air, steam, or water, for sweeping
away the non-magnetic particles mingled with the

‘magnetic particles, while the Jatter are. held against




3

the apron by the attraction of the magnets, snbstan- -

tially as set forth. L

- 5. The combination of the apron with magnets,
bent or arranged so as to oppose their sides or edges
to act upon the magnetic particles, substantially as
set forth, '

G. The arrangement of two magnetic machines to
operate upon the materials passing between them,
substantially as shown in figs. 1 and 2.

1. The arrangement of two or more magneti¢ ma-
chines above one another, to act successively apou

the materials submitted to thetr action, substantially
as shown and set forth, |

8. The combination of a magnetic machine for talk-
Ing up the particles of magnetic iron, and an appara- |

tus for separating particles of gold mingled with the

non-maguetic substances discharged with the resid-_ -

uum, substantially as set forth.
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J. The arrangement, in combination with the mag-
nets, of a hopper and a pipe or trough, or pipes ot
| troughs, for discharging the pulverized material, in
combjnation with water from the hopper, for subjec-
-%iou to the action of the magnets, substantially ag set

orth. | | o

'10. The combination, with the magnets and revolv-
ing apron, of the whipper H H', substantiaily as and
for the purpose set forth, - |
. In testimony whereof I have signed my name to
this specification in the pregence of two- subgeribing

witnesges. |
- JOHN Y. SMITH.

Witnesses: =
- B. Epw. J. E118,
R. MASOR.
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