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Lo all whom it may conceérn.

"Be it known that I, Gustar GRONDAL, &°

‘subject of the King of Swedén and Norway,
and & resident of Djirsholm, Sweden, have

‘¢ invented certain.new and useful Improve- |

ments in Magnetic Separation of Iron Ore,
(for which I have applied-for a patent, in Nor-

| way, Pl‘l}'?; 1903:N0' 16!254’). Of‘whiCh the -

- following is a-s)pdgcﬁ@ﬁbh# -

io * The present Invention refers to-a method

.. of effecting by means of a magnetic separa-

‘tion of pulverized iron ore a praictically com-

plete separation-of the most magnetic par--

. ticles, the-particles of ‘pure iron ore from the |
15 Jess 'magn_e.tic_particles‘ and the gangue, and at
- . the same time to separate the latter two from
“‘each other.” For this purpose the material |

~pulverized to the necessary small size is sus-

pended in water and led horizontally, or.

_ etic field in the
. proximity of but not in contact with the pole-
" Pl . ary magnet. By properly
- .designing the apparatus ds to the power of
..» the magnet the distance between the pole-
3% ‘plece and the surface of the current with the

" suspended material and by regulating the

" depth and rapidity of said current the mag-
_Dpetic-particles. are attracted and separated
_: from the non-magnetic particles at some dis-

“amost-magnetic particles—those of pure mag-

R esYae L ow » » »
2 “getic: iron’ ore, for instance—in. passing the,

‘pole-piece are lifted up out of the water to-;

-

" the surface of the water, the said layer being

ticles drawn out of the water are gathered

40 separately, and thericher layer of thecurrent
" containing the less magnetic particles 1s led |

- off separately to befurtherenriched, if desired.

7. In order to gather and lead away the par-

ticles drawn toward the magnet, each of the

43 g@le-pieces of the magnet is:surrounded by a
| ollow drum made‘of a magnetically-indiffer-
- ent material, such*as zinc or brass, {he said

drum being kept rotating in the same direc-

* tion as the current containing the suspended
so material, - The pole-piece is Tormed with an |
~ edge-lying behind and nesr the -part-of the

drum past which the current is led, the man- |

tle of the drum being provided with lamels
- of iron inserted into it, which carry,the par-

. ‘ward the wmagnet, while the less magnetic'
35 patticles are not drawn through and out of -
" the water, but remain in a layer at and under

il - .

1 ticles aloﬁg-with;tlil‘e,n.l 8 blt .&nd-'then let them 55

loose. Water-jets directed against the drum

on suitable places may, however, be used for .

removing them wholly. .= - -

. In the accompanying drawings there 1s

shown diagrammatically and as an example 6o

only a form of apparatus for carrying out the.

separation. . .. .. -
Figure 1 is an elevation, partly in section,

| along the line 1.1 anlhe Fig. 2. Fig. 21s 2

vertical section along théline 2 2 of the I'ig. 1 65
.a is an eléctromagnet. . b b are its pole-
gjreém, which ‘are formed with a downwardly=
lirected elongated edgee. -~

- -d is a shaft passing through the maguet
and carrying the drums e_around the pole- 70
pieces, respectively;, and a belt-pulley 7 tor ro-
tating the drums. :In thedrawings the drum.

‘with the accessory parts, is omitted at one of
-the pole-pieces.: *..-- - .4
- g i3 a vessel divided into two compart- 75

ments.2 and & by an inclined partition /.
L is'a supply-pipe for the suspended mate-

rial entering into the compartment ¢, and m

is & discharge-pipe provided with a cock from

‘the compartment k.. 8¢

7 18 an overﬂow—dischdrge located a little
lower than the top of the partition A. n
o indicates an adjustable plate for varying

30 ance on the side of the pole-piece and the | the height of the overflow-discharge. p is a

channel leading therefrom. . 83
¢ is a channel located above the overflow-
discharge. | - |
r is a water-pipe provided with perforations
toward the drum e for washing away the ore -

particles. | N . go.
-The apparatus operates as follows: The

. richer than the layer underneath. The par- | vessel g is filled with water, and the drum e is

put in rotation. -~ The suspended material is
then let on through the pipe [, and it rises in
the chamber 4 and over the top of the parti- g5

tion k. From this edge the current contain- .
ing the suspended ma rial flows toward the |

‘overflow-discharge n, and on the way the
' ﬁaration is effected by means of the power-

magnet in such & manner that the mag- oo
netic material is drawn upward toward the
surface of the current alréady from the begin-
ning, and the non-msgretic miatetial is left
to sink, when right under thé edge ¢ of the
magnet the most magnetic particles are lifted 105
ouv of the water toward the drum e, and they
fasten on the latter, while the léss maguetic
particles flow away over the overflow-dis-
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charee n through the chiannel p and ave gath-
ored For-further treatment. Thenon-metallic
material, or the-gangue which falls down
~the compartment £, 13:'11‘3.W1_1.uﬂ'.throu%h the
s pipe m. The particles adhering to the slowly-
" rotating drum ¢ fall off and are washed from
.-the drum and fall down into the (_;ha.lmelqi
‘ being gathered for further treatment. . = -

The apparatus may-bé arranged either so

ro that each pole-piecé treats.a’separate current

Cof suspeﬁﬁéd="mﬂ,t;éi'iaﬂlfi)rgsé’_t at one of the

“pole-pieces treats a portion-already separated
Ey*-the;,pth;ér pole-piece, the said portion be-
ing thus subjected to'a second separation.
D‘% claim as my invention— - '
. 1. The process ~of separating, ulverized
ore, cojsisting in suspending said ore In a
sodv oftiquid, naintaining the surface-level
of this liquid substantially horizontal under
20 "a.-moving surface 1n proximity to but free
from contact with the surface of the liquid,
‘magnetically lifting the more magnetic pat-
ticles out of the water-to said movingsurtace,
.removing the particles from the latter at an-

2

25 ‘other point, and withdrawing the non-mag-

" netic materisl at the bottom of the body of
:liglﬁliil:i-?ff':,“ Cte - |

- 4:9.”The - process of separating pulverized

"l
LS '

'
FY

rg;-consisting . 1n suspending said ore 10 & |

curfacedevel of ‘this Hquid under- a Moving

surface in proximity to but free from contact

with the surface of the liquid b maintaing
o surface overflow, magnetically lifting the

| more magnetic particles out of the liquid into

a layer on the said moving surface, gathering

the layer of particles which have been lifted

out of the water, and withdrawing the non-
magnetic material at the bottom of the body
of the liquid. | | |

3. The .process of separating pulverized
ore, consisting in leading a stream of liquid
carrying the ore horizontally below in prox-

imity to but free from contact with a moving

surface, magnetically pulling the most mag-
“netic particles of ore up out of the liquid 1nto

a layer on said moving surface and at_ the
same time gathering less magnetic particles
of ore in the liquid near its surface and lead-
ing the same away and letting the dead ore
sink' down in the liquid and flow away.

1 body @f liquid, maintaining the horizontai 30

35

4¢

50

In testimony whereof I have signed. my

name to this specification in the presence of
two subscribing witnesses. R
- " GUSTAF-GRONDAL.
Witnesses: T |
~ GusTAF . JEM,
, M. G. AUSTROM.
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