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To all who-m*it»_ind‘y 'conoern;-' B
. Beit known that I, HArry H. CAMPBELL, 8

. No.815,679, -

- HARRY H. CAMPBELL;, OF STEELTON, PENNSYLVANIA.

~ citizen of the United States, residing at Steel-
- ton, in the county of Dauphin and State of

~ tion.” Fig. 4 is a detail of the "switch: for .

Pennsylvania, have invented certain new and:

usetul Improvements in Concentrators, of

which the following is a full, clear, and exact
- description, reference being had to the ‘ac-
..~ companying.drawings, of which— .

I0

‘Figure 11s a plan view. ' Fig. 2 is a trans-
verse section. Fig. 3 is a'longitudinal sec-

causing-the demagnetization and remagneti-

- -zation of the magnets.
15

- Thisinvention relates to improvements in

apparatus for separating the magnetizable.

* from the non-magnetizable particles of ores.

. 20

. The invention consists of the combination

of a support.or table, means for imparting

motion thereto, 4 series or row of electromag-:
nets adjacent and arranged in'a row substan-

. ;t_ially parallel. with and transverse: to the
- line of moyement of said support; means for

25

reciprocating ‘said magriets in a - direction
transverse to the line thereof, means for de-

- magnetizing said magnets during the length
_of their forward movement and for magnetiz-

ing them. during the length of their return

- movement, and means tending to carry the
30

- .40
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material to be treated over'and upon said

support in ‘a direction substantially parallel:

with the line of said magnet series: o
- The invention further consists of a recipro-

- catory table, preferably sloping, a. series. of
35

electromagnets adjacent thereto, arranged in
arow in a line-with the slope of the table, and
means for demagnetizing and remagnetizing
said magnets at predetermined times with
relation -t¢ the reciprocations and throw of
the table, whereby separation of the ore par-

ticles above alluded to is effected in a manner

hereinafter particularly déscribed. -
The invention also comprises certain fea-
tures and details of construction hereinaftel_'

duly pointed out. ~ . .o
Referring to the accompanying drawings,

- which illustrate the preferred form of the m-

- frame:2, in suitable guideways of which the |
50

vention, -1 is a table that is supported by a

table is adapted to slide, and which table is
inclined, as more clearly seen in' Fig. 3.  Se-
cured to a bar 3, beneath and adjacent to said
tableand extending transversely on the line of
‘theincline thereof, is a series of e?;

L Sp‘e_ciﬁcafﬁon of Letters Patent. -
. Apptioation fled April 14, 1904, Serial No. 203,188,

ctromagnets

. .CONCENTRATOR.

- Patented March 20, 1906.

4, that are suitably connected vsir.ith a source of
electricalenergy. Thisbarisadapted toslide

‘in guideways of bars 5, that are fastened to a
‘cross-bar6 of the frame 2. “The table is con-

nected by'a rod 7 to the strap of an eccentric
8, mounted on a shaft 9, that is adapted to be

driven by a belt (not shown) running over a

pulley 10 on'theshaft 9. The bar 3, that sup-

ports the magnets, is connected by a rod 11 to

the strap of an eccentric 12. . The rotation of
the shaft 9—that is, the eccentrics—imparts
reciprocatory. movements to the table: and

.the series of magnets. The two eccentrics
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are set, as'shown, so that when the table .

moves in one direction the seriesof magnets -
-move in the opposite direction. ~ In order to

70

effect'a sudden jolt or bump of the table at or

‘near the end of its forward stroke, I pass the

connecting-rod 7 through a hole in an arm 13,

that depends from the under side of the ta- -

ble. - On the part of the rod beyond the said

- L

armis a coil-spring 14, one end of which abuts -

against the latter and the other end against a
collar 15 on rod 7, and on the opposite side of
said arm is a similar spring 16, that abuts
against the’arm 13 and against a collar 17
on said rod. ' The first-mentioned spring 14
is of greater resistance thanthe second. - The

cating concentrating-tables being well known
require no particular description.

18, (which is in eircuit with the magnets and
with a suitable source of electrical energy,)

8o

‘use and operation of these sgrings In recipro-

L8y
Mounted on the shaft 9 1s a-circular switch-

one portion of which, 182, is of conducting -

material and the other portion, 18?, of non-

"9'0 .

conducting ‘material, one of the brushes 19

tact with the portion 18% and the other.brush.
19% will be In ‘contact. with the
during one-half of the reyolution of the switch.

Along a portion of the high end of the table
is a series of sprinklers 20, that communicate
by a pipe 21 with a source of water-supply,

lowed to. flow upon and over the table. .
Having described the construction of the
invention, I proceed to explain the mode:of
operation thereof as follows, premising that
the table is at about the limit of its forward

throw and the magnets at about the limit of-
 their rearward. stroke. ' The ore in commi-

nuted or pulp form is allowed to flow upon

of .which switch willtbe in continuous ¢on-

ortion 18b

95 °

~whereby & strean or thin sheet of water is al- -
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shaft 9 being then in motion, and thus recip-
rocating the table and magnets through the

respective connections before described.

The tendency of the particles of ore is to de-
scend the table by their gravity and assisted
by the downflowing water, if the same be
used; but as the table moves forward it is
jolted or bumped by reason of the described
spring construction, the ore particles being
thrown forward by their momentum in a line
substantially at right angles to the course
which they take by gravity or by the action
of the water. The result is that the particles
take a zigzag or diagonal course upon the ta-
ble, as indicated in Fig. 1. When, however,
the ore in that course comes into the field of
the magnetized magnets, which is at the end
of the forward stroke or the beginning of the
return stroke, at which instant they are mag-
ng’lcized, they carry with them the magnetiz-
able
cated by the dotted arrows 22 in Fig. 1, and
when the magnets have reached the limit of
their return stroke the said particles are re-
leased by the demagnetization of the mag-
nets and are then free to move under the in-
fluence of the table and gravity, which table
at the instant of demagnetization of the mag-

nets reaches the end of its forward stroke, at |

which the jolting or bumping action takes
place, as before deseribed.. The momentum
of the particles throws them forward, as be-
fore, and they continue to travel in a diago-
nal zigzag line under the influence of gravity
and the successive bumps of the table until
they come into the field of the next magnet

‘below, when ‘it reaches the end of its for-

ward stroke, and so on from magnet to mag-
net until being released by the lowermost
magnet of the series these particles fall from

‘the table at B. The non-magnetizable par-

ticles of the ore take continuous diagonal zig-
zag lines-according to their weight and fall

- from the table adjacent to the forward lower

45

50

- 55

60

sorner thereof. The dotted lines and ar-
rows in Fig. 1 indicate the approximate

-course of the magnetizable particles and the

full lines and arrows that taken by the non-
magnetizable particles. :

Other suitable means for advancing the
particles of material across the table in lines
substantially parallel with the line of the
magnets may be employed in lieu of that
hereinbefore described.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— : :

1. In an ore-separator, the combination of
a suitable support for the material to be
treated, a row of electromagnets adjacent
said support, means for imparting recipro-
catory movement to said magnets in a direc-
tion transverse to the line thereof, means for

articles of the ore in the direction indi--

815,879

causing said support to move in a direction

‘transverse to the line of said magnets, means

for demagnetizing said magnets during the
forward stroke and for magnetizing the same
during the return stroke, and means tending
to carry said material over and upon said
supﬁort in a direction substantially parallel
with the line of said magnets, substantially
as and for the purpose set forth,

2. In an ore-separator, the combination of
the slidable table, means for imparting recip-
rocatory motion thereto, means for impart-

"ing a sudden bump or jolt thereto at the end

of its forward stroke, a series of electromag-
nets adjacent to said table in a line substan-
tially at right angles to the line of reciproca-
tion of the latter, means for effecting recipro-
cations of said magnets reverse to those of
said table, means for magnetizing said mag-
nets at the end of their forward stroke, and
demagnetizing the same at the end of their
return stroke; together with means tending
to advance the ore particles upon said table
in lines transverse to the direction of recipro-
cation of said table and magnets, substan-
tially as and for the purpose set forth.

3. In an ore-separator, the combination of
the inclined slidable table, the series of elec-
tromagnets adjacent thereto in the line of the
mncline of said table, means for imparting a
reciprocatory motion to said table, means for
causing a sudden bump or jolt of the latter at
the end of its forward reciprocation, means
for effecting reciprocations of said series of
magnets reverse to those of the table, and
means for magnetizing said magnets at the
end of their forward stroke and demagnet-
izing the same at the end of their return
stroke, substantially as and for the purpose
set forth. '

4. In an ore-separator, the combination of
a support for the material to be treated,
means tending to move said material trans-
versely over and upon said support, means for
causing said support to move longitudinally,

an electromagnet adjacent said support,

means for imparting reciprocatory move-
ment to said magnet in a direction at an an-
gle to the direction of travel of the material
across said support induced by said first-
mentioned means, together with means for
demagnetizing sald magnet during its for-

‘ward stroke and for magnetizing the same

during the return stroke. :

5. In an ore-separator, the combination of
a support for-the material to be treated,
means tending to move said material trans-
versely over and upon said support, means
for causing said support to move longitudi-
nally, a series of e‘ectromagncts adjacent
said support and extending i a transverse
direction relative thereto, means for Impart-
ing reciprocatory movement to said series of
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L support _induced by said first - mentioned

"81'5;879 o o T s
. _'magnets ina dlrectmn at an an le to the d1-
-rection of travel of the material across said

fixed my signature this. 20th day of Febru— e
| ary, A.D. 1904 . o
_means, together with means for .demagnet- | " ' HARRY H. CAMPBELL
izing -said magnets during their forward Wltnesses ~
- stroke and for magnetlzmg the same dm'mg . HoMer'L. LITZENBERG, ‘_ :

the return stroke ‘ el ] J B F LAURIE : g
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In testlmony whereof I have hereunto af . :



