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To all whom it may concern: ,
De it known that I, GURDON CONKLING, &

citizen of the United States, residing at Glens

Falls, in the county of Warren and State of

New York, haveinvented new and useful Im- |
provements in the Process for Concentrating

Iron Ore,
cation. o - ,

- 'T'his invention relates to a new process for
concentrating ore containing iron,

of which the folowing isa specifi-

The accompanying drawings represent in
Figare 1 a longitudinal vertical seetion of a
magnetic separator, which may be used in

. carrying out a certain part of my process; and

20

'Fig. 2 is a plan or top view of another

_ mag-
netic-separator, which may t
ing out another part of my. invention.

Simiarlettersindicate corresponding pm*fs. |

If a man eomes in possession of a mine his
first question is, can I work this mine with g
profit? If he finds that he can he works the
mine; but if he finds that he will lose rather
than profit he will let the mine lie idle.

The object of my invention is to reduce the

- cost of concentrating iron ore to such an ex-
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tent that iron mines which heretofore could
not be worked without loss can be woarked
with a profit. |

1t is a well-known favt, that iron ores differ
very much in their granular formation and

in their richness of iron. The granular for-

mation of some ores is such that cubes of, say,
a quarter of an inch and under, contain com-

paratively pure ore, while with other ores the

granular formation is such that the cubes
formed of pure ore are equal to the twentieth
or even the thirtieth part of an inch.
also a well-known fact that the cost of crush-
ing ore depends upon the fineness to which
the ore is to be crushed; and, furthermore, the
longer the crushing operation is continued
the larger becomes the quantity of powdered
or flowered ore produced by the crushing op-
eration, and that this powdered ore entails a
great loss in the percentage of pure ore ob-
tained by the process of concentration, For
1nstance, the cost of erushing iron ore to half
an inch is, say, ten cents per ton, the cost of
crushing the same kind of ore to a quarferof
an inch is twenty cents per ton, and the cost

sald pro-
- cess being pointed out in the following speci-
fication and claim. |

y-be used in carry-

It is |

| separdted in the crushing

‘only those fragments which consist of pure.
|-ironx ore will be attracted, but also all the
fragments which are composed of a large per-

centage of gangue and a small percentage of

of crushing the same toone-eighth of an inch
18 forty-five cents per ton, and at the same
time in carrying on the crushing operation to
an eighth of an inch a large quantity of pow-
dered ore isproduced, which is extremely dif-
ficult to save, and the consequence is a loss
In money and in ore," o

In carrying out my process with an iron ore,
the granular formation of which is stich that
cubes of, say, a quarter of an'inch and under
are formed of pure ore, I proceetl as follows:
I first erush the ore to a quarter-inch, (such |
fineness being necessary, because in being
crushed the lumps of ore do not split up in
exact lines of the granular formation above
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stated,) and then I expose the crushed mass

to the action of strong magnets, so that not
7¢C

iron ore, and consequently the gangue which .
passes away as tailings in the process of con- 73
centrating contains very little iron ore. -

In carrying out this part of my process an
apparatus may be used such asillustratedin

| F'ig. 1 of the drawings, in which the letter A
| designates the endless belt, which extends 8o.

over rollers B B’ and is placed in an inelined
position. F is amagnet, which is situated in |
the interior of the belt A close to its upper
branch. K isatrough overwhich the crushed
ore mixed with water is fed to the belt.A, and 85
S 18 a spray-pipe for washing the particles of
ore which are attracted by the magnet. The
belt moves in the direction of arrow 1, and
the particles which are attracteil by the mag-
net-are carried by the belt A over the pulley go
B, and they are collected in the receiver L,
The particles which are not attracted by the
magnet run down over the pulley I3’ and are
collected in the receiver K. ‘The mass which
has been attracted by the magnets and col- 95
lected in the receiver L is composed of partj-
cles from a quarterof an inch down, and many -
of the larger particles contained in this mass
are composed of iron ore and gangue still at-
tached and not having been mechaniecally

_ Ing process; and in or-
der to eliminate this gangue from the mass I
submit the same to a second: crushing oper-
ation,and the reerushed mass is then exposed
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- to the a__.cﬁd'l}' of magnets. The mass to be | advantage an apparatus such as shown in Fig,
treated in this second crushing operation jis

considerably smaller than the mass which is:

to be treated in’ the first crushing operation,
and it ¢an be erushed to, say, one-eighth of

. an Inch'in a eomparatively short time; but in
- order .to. reduce the mass which is to be re-

‘,'[0

- screens. .The coarser particlesrefused by the

erushedstilifartherlselectscrecnsthe meshes

- of which permit cubes of, say,an eighth of an
1nch or under to pass through, while they re-

fuse the lumps of larger size, arid I pass the
enfire mass from the receiver I..to these

screens are then recrushed to, say, one-eighth
of an inch and again submitted to the action

‘of magnets: |
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From this explanation it is apparépt that

the bulk of the mass which has to be recrushed |

is much smaller than the bulk of the mass
which must be treated in the first erushing
operation, and if it should be atiempted to
crush -the entire mass in the first crushing op-

eration to ah eighth of an inch the cost of the
crushing process would be more than doubled, |

and at the same time a large quantity of pow-
dered ore would be produced, and the conse-
quence would be a loss in money and in iron

~ ore, which in many cases would be fatal to the
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working of a mine from an economical point

of view. . _ |

The operation of recrushing -the particles
refused by the screens can be. effected in a
comparatively short time, and very little, if

any, powdered ore is produced, since the mass

which is to be recrushed consists of particles

of a quarter-inch and under, each particie con- |

taining a greater or less amount of iron ore,
and the bulk of this entire mass is small—say

.one-eighth of the bulk of the mass which must:

40 De treated in the first crushing operation.

For the purpose of exposing the recrushed
mass to the action of magnets, I can use with !

2 of the drawings. This apparatus. consists
of a main belt A and the secondary beit C,
which extends at right angles over the main
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belt A, and in the interior of .which, close to

its lower branch, are-situated the magnets ¥
F. The mass to be separated is fed to the
main belt A through the hopper E, and the

50
magnetic particles which are attracted by the

magnets I are carried away by the belt Cin

the direction of arrow 1, while the gangue

which remains on the belt A is carried away

in the direction of arrow 2. | o
From the foregoing example it will be read-

process is applied to a given quantity of iron
ore it.is first necessary to find out the largest

‘natural granular formation of- the ore in or-
‘der to be able to determine the fineness to

which the oré.is to be crushed in the first and
afterward in the second crushing operation.

What I elaim as néw, and desire to secure
by Letters Patent, is— |

"The process of concentrating iron ore, which

| consists in first coarsely crushing the ore to a
size required Dby its natural granular forma-
tion without reducing any considerable pro-
portion of the ore to dust, then concentrating
the ore by the action of magnets, then screen- |

ing this concentrate to separate the richer
ore, then recrushing the ore refused by the

screen,and finally concentrating the recrushed
ore by the action of the

p magnets, substantially

as described. _ o
_In testimony whereof I have hereunto set

535

ily understood that before the concentrating .
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my hand in the presence of two subscribing

witnesses. B _
- GURDON CONKLING.

Witnesses:.
J. VAN SANTVOORD,
E. F. KASTENHUBER.

70




	Drawings
	Front Page
	Specification
	Claims

