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In a known method of washing material
such as ores, coal and the like, the material
1s treated by dividing the original mass into
two portions, the one mainly comprising the
5 light particles and the otfer mainly com-
prising the dense paiticles, retreating the
light portion by separating therefrom the
denser particles and directly eliminating the
remainder, retreating the dense portion by
10 separating therefrom the lighter particles
and directly eliminating the remainder, the
denser particles of the light portion and
the lighter particles of the dense portion be-
ing caused to form a residual mass contain-
15 ing a relatively small proportion of worth-
less products, a relatively small proportion
of pure valuable products, and all or almost

all of the intermediate products.
According to the nature of the raw ma-
20. terial submitted to the treatment said resid-
ual mass is either simply divided into vari-
. ous categories of products or submitted once
or several times to the same process before
the final division of a last residual mass is

5 effected.

It has been found in practice that in the
washing of a raw material including a con-
siderable proportion of intermediate prod-
‘ucts, as for example of a coal mass contain-
ing the entire range of mixed and veined
particles the division will not result into
products of accurately defined grades.

The object of the invention is to improve
the accuracy of the separation into defined
categories of products, of the residual mass
subjected to the treatment.

The invention consists in the improved
method of treatment of a residual mass
mainly composed of mixed produets with
relatively small proportions of worthless
and valuable particles comprising the re-
moval from the said mass of all other par-
ticles than the valuable particles together
with a very small proportion of the latter,
regrading the removed portion into mainly
worthless particles and mainly mixed par-
ticles, the latter including the small propor-
tion of valuable particles, and allowing for
the successive elimination of the worthless
particles and of ‘the mixed particles while
the elimination of ‘the remaining valuable
‘particles is avoided. \

The invention further consists in the im-
proved treatment as stated in the preceding
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paragraph in which the residual mass is re- 55
ceived as a movable washing bed in a trough
including a stationary washing bed and a sin-
gle separating box fed with adjustable water
currents, in which box pass all other than the
valuable particles together with a small pro-
portion of the latter, the particles so removed
being allowed to regrade themselves in a
movable bed from which first the whole of
the worthless particles with a part of the
mixed particles and subsequently the remain-
ing portion of the mixed particles are sep-
arated.

The invention further consists in an im-
proved treatment as stated in the preceding
paragraphs in which, after the regrading of
the portion removed at the said box, said
portion is divided by. means of a horizontal
diverting partition into two parts i: e. one
part comprising mainly the mixed particles
including a small proportion of worthless
particles and the small proportion of the
valuable particles and a part comprising
mainly the. worthless particles with a small
proportion of mixed particles, the first men-
tioned part being cleared from its worthless
particles and later on from its mixed par-
ticles, while the second mentioned part, after
incorporation of the worthless particles from
the first part, is cleared of the worthless and
of a part of its mixed particles, and, after in-
corporation of the mixed particles from the
first part, is cleared of its mixed particles.

The invention also comprises the treatment
according to which the residual mass is di-'
rectly submitted to the treatment as stated
in the preceding paragraph. v

The invention igurther consists in the de-
tails of the methods and the apparatus for
washing coals as hereafter more fully ex-
plained with reference to the annexed draw-
ings showing, by way of example and dia-
grammatically, embodiments of the said ap-
paratus, and in -whiclr: ’
~ Fig. 1 shows a first construction.

Fig. 2 shows, on, an enlarged scale, the de-
tailed construction of the apparatus used for
the complete treatment of the final residual
mass. : :

Fig. 3 shows a construction similar to that
of Fig. 1, suitably arranged for the treat- 105
ment of material of a more complex nature.

Fig. 4 shows a similar construction to that
of Fig. 1. '
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" The body of raw material fo be treated is

- conducted into the trough A, and carried
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along in the latter by an adjustable current

“of water, with the formation of a washing

bed upstream from the weéir ¢ in a trough
A, and the division, by means of a diverting

partition b, in order to submit the portion

comprising mainly the worthless and mixed
particles to the treatment in a column appa-
ratus B with separation of the valuable and
mixed particles contained in this portion,
and treating the remaining part in a trough
A.° for separating out the dense particles
contained therein.

The reunion of the light particles from the
column apparatus B and of the dense particles
from the trough A,° either forms the final
residual mass, the treatment of which will
be subsequently more fully explained, or
else the said material is subjected to a re-
peated treatment as above mentioned, once
or several times, before constituting the final
residual mass.

The apparatus used for this purpose are
shown in Figs. 1, 8 and 4.

In the trough A, as is shown particularly
in Fig. 2, is mounted a box C, projecting
above the bottom of the trough, and provided
with openings such as ¢°, 0%, 0,% 0;°, and with
a water inlet # which can be regulated by
means of the valve r. '

The said box also comprises a discharge
nozzle De fitted with an adjustable open-

‘ing o,° :

The residual mass to be treated, brought
into the trough A,, forms, upstream from the
box C, a movable bed flowing over a station-
ary bed, the adjustable openings 0°% 0% 0,°%
0., allowing the passage of the successive
layers, of successively decreasing densities.

It will be seen that by suitably adjusting

the size of the openings 0°, 0,°, 0.°, 0,°, as well
as the flow of water, it is possible to cause all

the shale and all the mixed products to pass:

into the box, while in order to be sure that all
the shales and mixed products are removed,
the adjustment can be such that coal is car-
ried away through the opening o,° together
with the other particles eliminated.

The remaining coal of the treated mass fol-

‘lows along the trough A, so as to discharge

into the hopper Q.

From the box C, the body of the separated
products carried along by the water current
flows into the final separating trough F by
following the channel E.

In this trough F the mass regrades itself
into superimposed layers of decreasing densi-
ties and is treated therein either as a whole,
as will be explained later on, or else, and
preferably as follows: ‘

The mass of material is divided in the
trough F by a partition e located at a cer-
tain distance above the bottom of the said
trough. The upper part of the mass of mate-
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rial, diverted by the partition, is almost ex-
clusively composed of particles of coal but
includes a certain quantity of mixed prod-
ucts and a few of shale particles, whereas the

part remaining in the bed contains almost all

the shales, most of the mixed products and
only a few of grains of coal.

Considering the portion diverted by the
partition €%, said portion encounters, in its
travel, two adjustable openings 0;° and o,°,
which are so regulated that the shale and
part of the mixed products are eliminated
through the opening 0,° and the remaining
mixed products with some coal through the
opening 0,°%. The remaining portion of the
bed, only formed of coal, meets the trough F
at the end of the partition €.

The lower portion of the movable bed
formed at the entrance of the trough F to
which are added the particles, falling from
the opening o,°, or the entire bed, if the above
subdivision has not been effected, encounters

© successively two openings, formed in the bot-

tom of the trough, such as those designated
by o,F and 0,7, such openings enabling the
particles to fall into moving currents of
liquid produced in an apparatus H built as
follows: = -

In a box-shaped casing are fitted vertical

partitions such as 1 and 2, arranged so as to ¥

divide the casing into-a number of compart-
ments, the successive partitions being of de-
creasing height. ‘

A water inlet ¢* controlled by the valve 7,
is provided in the first compartment, and be-
low the dividing partition of the adjacent
compartment is fitted an inclined perforated
metal plate 8 serving as a guide and prevent-
ing entrance to the first compartment.

A discharge nozzle I with adjustable open-
ing o¥ is provided in the bottom of the casing
H and discharges into a hopper P,.

"Beyond the last compartment the casing
terminates, at the upper part, in a passage
F1 which conducts the material to be diverted
into a hopper P,. Above said hopper the
trough F is provided with an opening, as
shown,

The operation can be described as follows:

The current of water entering the casing
H through the pipe #' divides, in the case
considered, into two separate currents, one
moving upwards in the last compartment,
and the other passing through the discharge
opening o¥.

The said opening being adjusted accord-
ing to the particular operating conditions to
be obtained and the size of the particles to be
discharged, the flow therefrom will reach a
constant value, and at the same time the flow
of the upward cvurrent through the last com-
partment towards the passage F* can be regu-

+lated.
The openings o," and o,F are adjusted so -

that the moving bed circulating into the
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trough will give up all its shales and the
greater part of its mixed products. The
opening o, allows the shales and a small
quantity of mixed products to pass through,
while a part of the mixed products, together
with the small quantity of shale not sepa-
rated out at o,F, passes through the open-
ing o,F. - : )
The current issuing from the first compart-
ment takes up from the downward current
of shale any particles of mixed products
contained therein, and carries them up in the
third compartment towards the passage F?,
owing of the offset arrangement of the par-
titions 1 and 2. ' -
The descending current of mixed products
passing through the opening o,F is similarly
subjected to the action of the -ascending cur-
rent, the mixed particles being carried away
towards the trough F2, while the shales con-
tinue their downward movement so as to be
discharged at the opening 0¥ in the nozzle I.
The mixed products follow the trough F*
and are discharged into the hopper P,.
After the extraction at the openings o,F
and o,", mixed products and coal remain in
the trough, to which are added, (if a previous
subdivision is effected) the mixed products
and coal falling from the opening o, A
more precise grading of these classes of prod-
ucts is obtained during the movement of the
movable bed towards the opening o,F, this
latter being adjusted so that the last particles
of mixed products are discharged therefrom.
In Fig. 4, relating to the case in which the

- residual mass to be treated can be: rather
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easily graded, the said residual mass is
brought directly into the trough F which re-
places the trough A,, the operations pex-
formed therein being the same as before.

It will be noted, that various modifications
of the details can be made both in the method
and in the apparatus, without departing from
their principles.

Claims:

1. Improvements in the method of wash-
ing materials such ‘as ores, coals and the like
consisting in~dividing- the body of material
to be treated into two portions, one portion
comprising most of the light particles and

the other portion comprising most of the

dense particles, extracting the denser par-
ticles from the light portion and extracting
the lighter particles from the dense portion,
subsequently mixing the particles extracted
from each of said portions to form a residual
mass composed of mixed products with rela-
tively small proportions of heavy and light
particles; removing from said mass all other
particles than the light particles together
with a very small proportion of the latter,
regrading the removed portion into mainly
heavy particles and mainly mixed particles,
the latter including the light particles, and
causing the successive elimination of the

3

heavy particles and of the mixed particles

while the elimination of the remaining light
particles is avoided.

2. Improvements in the method of washing
materials such as ores, coals and the like,
which improvements consist in forming a re-
sidual mass composed from the lighter par-
ticles of a dense portion and the denser par-
ticles of a light portion, said residual mass
being composed of mixed products with rela-
tively small proportions of heavy and light
particles; removing from the said mass all
other particles than the light particles to-
gether with a very small proportion of the
latter, regrading the portion removed into
mainly heavy particles and mainly mixed
particles, the latter including the light par-
ticles, and causing the successive elimination
of the heavy particles and of the mixed par-

ticles while the elimination of the remain-

ing light. particles is avoided.
3. In a treatment as claimed in claim 2,
receiving the residual mass as a movable
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washing bed upon a stationary washing bed,

subjecting the movable bed to the action of

adjustable water currents and separating

therefrom all other than the light particles
together with a small proportion of the lat-
ter, regrading the removed. particles into ‘a
movable washing bed and separating from
this latter washing bed the whole of the heavy
particles with a part of the mixed particles
and subsequently the remaining portion of
the mixed particles. '

4. In a treatment as claimed in claim 2, re-
ceiving the residual mass as a movable wash-
ing bed upon a stationary washing bed, sub-
jecting the movable bed to the action of ad-
Justable water currents and thus separating
therefrom all other than the light-particles
together with a small proportion of the latter,
regrading the removed particles, dividing
horizontally the mass so formed into a part
comprising mainly the mixed particles in-
cluding the light particles arid a part com-
prising mainly the heavy particles; removing
from the first named part first the heavy par-
ticles and later on the mixed particles; incor-
porating the heavy particles from the first

part into the second named part and separat- .
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ing the heavy and a part of the mixed parti-

cles, incorporating the mixed particles from
the first part and separating then the remain-
der of said mixed particles,

5. In a treatment as claimed in claim 2, re-
ceiving the residual mass as a movable bed
upon a stationary washing bed, dividing
horizontally the said movable bed into a part
comprising mainly the mixed particles in-
cluding the light particles and a part com-
prising mainly the heavy particles, separat-
ing from the first named part the heavy par-
ticles and later on the mixed particles, Incor-
porating into the second named part the
heavy particles of the first part and separat-
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ing then from said second part the heavy and
a part of the mixed particles, subsequently
incorporating the mixed.particles from the
first named part into the remainder of the
second named part and separating from said
second named part the remainder of its mixed

particles.

6. In the treatment as claimed in claim 2,
causing the heavy particles together with the
part of the mixed particles to fall into mov-
ing bodies of liquid, allowing for the descend-
ing movement of the heavy particles while

the mixed particles are carried away and

lead into their storage hopper.

7. An apparatus for carrying out a process
of washing materials such as ores, coals, and
the like of the kind described, comprising in
combination, a trough receiving the material
to be treated, a weir and a diverting partition,
adjustable discharge means between such
weir and such partition, a column apparatus
depending from said trough below said dis-
charge means, a trough following the divert-
ing partition,and provided withanadjustable

5 opening or openings, a chute or chutes receiv-

ing the products discharged at the said open-
ing or openings and leading same 1into
another trough, a box in this latter trough,
said box provided with several adjustable
openings and supplied with adjustable cur-
rents of water, a nozzle having an adjustable
discharge opening provided at the end of the
box and leading the products into a lower
trough, a horizontal partition located at a
certain distance above the bottom of this
latter trough, said partition provided with
adjustable discharge openings and the dis-
charge end of the partition located towards
the end of said latter trough, said latter

1,696,767

trough provided with adjustable discharge
openings below said partition, and a casing
provided in the trough opposite the said open-
ings. - :

%. In an apparatus as claimed in claim 7,
the casing including depending and spaced
partitions, such partitions of successively de-
creasing ‘heights starting from the intake
compartment, a discharge nozzle with an ad-
justable opening at the base of the casing and

a discharge passage near the top of the casing.

beyond the last compartment. o
9. An apparatus for carrying out a process
of washing materials such as ores, coals and

the like of the kind described, comprising in

combination a trough receiving the material
to be treated, a weir and a diverting partition,
adjustable discharge means between such
weir and such partition, a column apparatus
depending from said trough below said dis-
charge means, a trough foﬁowing the divert-
ing partition and provided with and an ad-
justable opening or openings, another trough
disposed so as to receive the products deliv-
ered by the column apparatus and said epen-
ings, a substantially horizontal partition ar-
ranged in the last named trough at some dis-
tance from the bottom thereof, the partition
and the trough provided with adjustable
openings, a casing with depending partitions
of decreasing heights suspended on the last
named trough in registered relation with
some of the openings in said trough, adjust-
able means for supplying liquid carrents en-
tering said casing, and hoppers arranged in
registered relation with the discharge open-
ing of the casing and of the last named

trough. .
LEON HOYOIS.
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