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ABSTRACT OF THE DESCLOSURE 
Apparatus for cleaning coal or other particulate ma 

terial by use of a fluidised bed or particles maintained at 
an effective density to cause the lighter fraction of the 
particulate material to float on the bed and the heavier 
fraction to sink through the bed, the apparatus com 
prising an elongated vibratory trough with a cleaning 
zone and a discharge zone, the fluidity of the bed in the 
discharge zone being controllable separately from the 
cleaning zone to control the rate of discharge of the 
heavier fraction from the bed. 

SLeeskeLeeeLLeEEEHLHHLHHLLAL S HHHHLLqSeSkLkTTSMSMSMS 

This invention concerns improvements relating to the 
dry-cleaning of large or small coal, or other particulate 
materials containing components of different densities. 

Competition from oil as a fuel has reawakened an in 
terest in the dry cleaning of raw small coal for the prep 
aration of a product which is easily-handleable, free 
flowing and of uniform ash content. Some of the advan 
tages accruing from the dry cleaning of raw small and 
fine coal will be lost if the necessary dry cleaning equip 
ment is associated with a conventional wet cleaning proc 
ess for treating the raw large coal. 
An object of the present invention, therefore, is to pro 

vide a process of, and apparatus for, dry cleaning large 
or small coal. However, it will be evident to those skilled 
in the art that the features of the present improvements 
are applicable in appropriate instances to the treatment 
of a limited range of ores and other particulate materials. 
The process on which is based the invention comprises 

delivering the said coal or other particulate material 
(both hereinafter referred to simply as "material') into 
a fluidised bed or beds of discrete Solid particles, main 
taining the bed or beds in a fluidised condition by a 
gaseous medium applied thereto in such a manner as 
to give, and retain in, the bed or beds an effective density 
to cause a separation of the said material into at least 
first and second fractions of less dense and denser com 
ponents respectively. 
By way of example, considering the said material to 

be composed of three categories of components (i.e. one 
of relatively low density, one of relatively high density 
and one of intermediate density), the process may be 
operated to separate in appropriately dry condition the 
component of relatively low density from the remainder, 
to separate the component of relatively high density from 
the remainder or to separate the material into the three 
above-mentioned categories. 
One aspect of the invention resides in an apparatus 

comprising a vibratory fluidising vessel in the form of an 
elongated trough-sectioned member, a gas-pervious sup 
port mounted in the trough-sectioned member for carry 
ing a fluidised bed, supply means for supplying particulate 
material to be cleaned and said particles for forming said 
fluidised bed on to said support at an end of said trough 
sectioned member at a controlled rate, vibrating means 
for imparting to said trough-sectioned member a compo 
nent of vibration in a direction to cause at least said 
second fraction of said particulate material to be moved 
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along said trough-sectioned member towards a discharge 
outlet located at a termination of said trough-sectioned 
member, extractor means for removing said first fraction 
from the surface of said fluidised bed, at least two gas 
chambers beneath said support for the supply of gaseous 
medium to beneath said support, a first of said gas cham 
bers being located beneath a cleaning zone in which 
cleaning of said particulate material is effected and the 
other chamber being located beneath a discharge Zone 
for said second fraction adjacent said discharge outlet, 
and control means for adjusting the supply of air to said 
other chamber whereby to control the degree of fluidity 
of said fluidised bed in said discharge zone so that the 
rate of discharge of said denser fraction is dependent 
upon the vibration of said trough-sectioned member and 
the degree of fluidity in said discharge zone. 
The particles used for forming the fluidised bed may 

be of magnetite, ferro-silicon or other suitable inert mag 
netic material but when it is required to separate the raw 
feed into, say, two components at a relatively low density 
(e.g. below 1.7) it may be advantageous to use sand 
or other similar inert materials of comparatively low 
density to prepare the fluidised bed. Also, in certain cir 
cumstances it may be advantageous to use a mixture, in 
controlled proportions, of two or more inert materials. 

For convenience, the material of the discrete solid 
particles hereinafter referred to will be magnetite except 
in Special instances but it will be appreciated that the 
other types will be used in a substantially identical man 
ner. It will be understood, however, that wherever, in the 
following description, magnetic separators are employed 
in carrying out the process of the invention, the discrete 
Solid particles which are used for the fluidised bed or 
beds in which the separation of the materials under treat 
ment takes place, must be of a magnetic nature. It 
Would, of course, be inappropriate to use magnetic sepa 
rators in the process when employing sand or similar 
inert material instead of a magnetic material for the above 
purpose and accordingly other means would be adopted 
for recovering the sand or similar inert material from 
the cleaned particulate material, as hereinafter indicated 
by way of example. 

In order to enable the invention to be readily under 
stood reference is directed to the accompanying sche 
matic drawings showing three examples of apparatus in 
accordance with the invention. In the drawings: 
FIGURE 1 shows a longitudinal section of a first form 

of apparatus, 
FIGURE 2 is a sectional plan view on the line II-II 

of FIGURE 1, - 
FIGURE 3 is a longitudinal section of a second form 

of apparatus, 
FIGURE 4 is a sectional plan view on the line IV.-IV 

of FIGURE 3, 
FIGURE 5 is a sectional plan view on the line V. V. 

of FIGURE 3, 
FiGURE 6 is a plan view of a third form of apparatus, 
FIGURE 7 is a sectional view on the line VII-VII of 

FIGURE 6, 
FIGURE 8 is a sectional view on the line VIII-VIII 

of FIGURE 6, and 
FIGURE 9 is a fragmentary view of a modification. 
Referring to FIGURES 1 and 2, the apparatus shown 

comprises an elongated fluidising vessel, in the form of a 
trough i, Supported by hangers 2. The trough 1 contains 
two main gas chambers 3 and 4, separated by a trans 
verse partition 5, and above which is a fixed porous 
Support 6. The gas chambers may be subdivided into a 
number of smaller chambers; in the sketch, chamber 3 
is shown as being divided into ten smaller chambers 
3a . . . i and chamber 4 into two smaller chambers 4a 
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and 4b by vertically extending transverse and longitudinal 
metal partitions 7. It is preferable, but not essential, for 
the vertical metal partitions 7 to be arranged so that the 
porous support 6 can be made up of a number of tiles, 
each cemented into the top of a chamber with the top of 
the partitioning members 7, flush with the top of the 
porous support 6. In this manner, a number of contiguous, 
gas-tight compartments is created and the upper Surface 
of the porous support is smooth, with only a very small 
proportion of the area being composed of metal. Gaseous 
medium under pressure passes from a blower EC, through 
inlets 8 and 9 into the chambers 3 and 4 respectively 
beneath the porous support 6. To aid precise control of 
the process, it is desirable, but not essential, that the 
supply of gas to each of the small chambers be control 
lable by means of a valve it); all of these valves 136 are 
not shown in the sketch. 

Provision is made for magnetite, sized for instance 
100 B.S. mesh-300 B.S. mesh, to be fed, as at 1, con 
tinuously and at a rate which can be controlled within 
pre-set limits into the trough 1, above the porous Support 
6. The gaseous medium is applied so that after passing 
upwards through the porous support 6 it forms the 
magnetite into fluidised bed a constituting a cleaning Zone 
above gas chamber 3, and bed b, constituting a discharge 
zone above gas chamber 4. Since it is possible to control 
the mass flow rate of gas to each of the Small compart 
ments, the effective density of the fluidised bed a may 
be made uniform over the whole area of the cleaning 
zone above the chamber 3, or (as may be advantageous 
in certain cases) it can be arranged that the effective 
density decreases from the feed end to the discharge end 
over the length of chamber 3. Provision is made, indi 
cated at i2, for the raw coal, sized for instance -3 in. 
--/2', to be fed continuously at a controllable rate into 
the fluidised bed a the effective density of which will be 
such that the less dense components of the raw coal will 
float and the denser components will sink to rest upon 
the porous support 6; these two fractions will hereinafter 
be termed “cleaned coal' and “discard” respectively. 
Movement of the dischard within the trough 1 is ob 

tained by imparting to said vessel an asymmetric recipro 
cating or vibrating motion; the amplitude and, if necessary 
the frequency of this motion may be made controllabie 
within pre-set limits. The motion may be produced by 
any of the known devices; e.g. an electromagnetic 
vibrator; a crank and connecting rod. In FIGURE 1 is 
shown a motor 13 with out-of-balance weights secured 
to the ends of the shaft; such a device may be mounted 
om the base of, on the sides of, or above the trough 1. 
with the line of action of the motion suitably arranged 
to impose a conveying action on the particles of the dis 
card resting on the porous support. The vibratory motion 
of the trough 1 has a much less pronounced conveying 
action on the cleaned coal floating on, or near, the surface 
of the fiuidised bed a. Cleaned coal is caused to move 
by the combined conveying action of the current of 
fluidised magnetite moving longitudinally along the vessel 
from inlet to discharge point and the displacement arising 
from incoming raw feed; movement may be assisted by 
the use of paddles, or comb-type scraper, suitably dis 
posed above the vessel. 

Within the fluidised bed b is arranged a device 4 for 
effecting a division between the upper stratum of cleaned 
coal and the lower stratum of dischard. This device shown 
is in the form of an endless conveyor but it may take the 
form of a stationary splitter plate; in either case, the 
device 14 occupies the whole of the area of discharge Zone 
above the gas chamber 4. The vertical separation between 
the underside of the device 14 and the upper surface of 
the porous Support 6 must be adequate to permit free 
passage of the largest particle of discard. If the device 
14 is in the form of an endless conveyor, the diameters 
of the head and tail drums should be made as small as 
is practicable in order that the precision with which the 
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4 
strata of cleaned coal and discard are separated ap 
proaches that which can be achieved by a Stationary, thin 
splitter plate. One important advantage accrues from the 
use of a conveyor, operated so that its upper Surface 
noves towards the discharge end of the trough . The 
stratified, cleaned coal, together with some magnetite, 
is transported out of the trough i more rapidiy tilan it 
would move over a stationary splitter plate; the rate at 
which raw coal can be treated in the trough is, therefore, 
increased. The magnetite above the device 4 is not 
fiuidised. This magnetite, together with the cleaned coal, 
passes to a sizing device 15, which may be a stationary 
or a vibrating Screen. 
The mass flow rate of gas entering chamber 4, and 

thence passing through the porous Support to become in 
strumental in forming the fluidised bed b, is appreciably 
less than the mass flow rate entering chamber 3. The 
separation of the raw coal into two products is completed 
within the cleaning zone constituted by the fluidised bed 
a. The function of the fluidised bed b is to provide a 
means of controlling the rate at which the discard product 
and its associated magnetite is discharged from the trough 
i. One extreme is the case where no gas is admitted to 
the chamber 4. The magnetite above chamber 4 is then 
not fluidised and the motion imparted to the trough 1 by 
the drive unit 13 is the predominant agency influencing 
the rate at which the discard fraction is discharged. AS 
the mass flow rate of gas entering chamber 4 is increased 
up to the point at which the effective densities of fluidised 
beds a and b are equal, the rate at which the discard frac 
tion is removed is increased. Therefore, automatic or 
manual control of the mass flow rate of gas to chamber 
4 provides a simple but effective method of controlling 
the rate of removal of discard from the trough i. The 
process is operated so that discard is removed at a rate 
equal to, or greater than, that at which it enters in the 
raw coal feed. Provided that the rate of addition of mag 
netite to the trough , at point í, is sufficient always to 
ensure that the depth of the fiuidised bed a above the 
plane of the device 4 is adequate to ensure that the 
cleaned coal fraction passes onto, and not under, the de 
vice 54, the only possible disadvantage of removing dis 
card at a rate greater than is absolutely necessary is to 
increase the rate of re-circulation of magnetite above the 
necessary minimum value. Discard and associated mag 
netite leaving the trough will pass either to screening 
device i5, which will be divided longitudinally in order 
that the cleaned coal and discard products will not mix 
one with the other, or to a separate Screening device (not 
shown) if the capacity of screening device 5 is not 
great enough to allow of the simultaneous handling of 
both products. 
The oversize products from the screening device, or de 

vices, 15 will pass forward for disposal by conventional 
means as cleaned coal and discard. The undersize prod 
ucts from said device, or devices 5, which will consist 
of magnetite and finely-divided coal and discard, (Said 
coal and discard being mainly the products of the size 
degradation which will inevitably take place in any ap 
paratus designed for handling raw coal) will be mixed to 
gether and re-circulated to the trough 1 at it. Provision 
will be made, however, where necessary, for a portion of 
said re-circulated material to pass to a dry, magnetic sepa 
rator, 6. The non-magnetic fraction from said Separator 
will be joined with either the cleaned coal or discard 
products, or leave the process as a separate dry-fines prod 
uct, as at 7. The magnetic fraction from Said Separator 
is returned to the process, as at 3, 

Provision is made for a magnetite bunker 9, to be 
placed in the process between the Screening device, or 
devices 5 and the trough into which all magnetite will 
pass, including magnetite fed in at 20 to make good 
losses of magnetite with the products, before being fed 
to the trough . Obviously, the minimum capacity of the 
bunker E9 will be equal to the volume of magnetite re 
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quired to fill trough 1 to its operating level plus the vol 
ume of magnetite contained in the whole of the sizing 
and recirculation system. 
The invention is not restricted to the apparatus above 

particularly described and as illustrated, because a num 
ber of modifications of it are possible without departing 
from the scope of the present improvements. For ex 
ample, in one case, the hangers 2 may be replaced by 
Suitably designed floor mounted supports. As another 
modification, the hangers or supports may be so arranged 
that the longitudinal axis of the vessel is inclined to 
the horizontal. The feed inlet end may be arranged to be 
higher than the outlet end, to bring about an increase in 
the rate of conveying or discard, or the outlet end may 
be arranged to be higher than the inlet end. 
A further modification is shown in FIGURE 9, where 

a device whose purpose corresponds to that of device 14 
of FIGURE 1 is a wedge-shaped construction formed 
from sheet metal 200 and a porous plate in the form of 
a tile 20. The device, as does the device 4, occupies 
the whole of the area of the discharge zone above the 
gas chamber 4. Air or other gas is admitted via valve 
202 to the air chest defined by the sheet metal structure 
beneath the porous tile 201. The rate of gas admission is 
sufficient to fluidise the magnetite accompanying the 
cleaned coal and therefore promote removal of these ma 
terials from the fluidising vessel 1. The tile 201 may be in 
clined to the horizontal in the manner shown in the 
sketch, or it may be horizontal, or it may be inclined in 
the opposite direction to that shown in the sketch. In each 
case, a thin tile is desirable and the depth of the air chest 
must be kept Small in order to achieve good separation of 
the stratified layers of cleaned coal and discard. 
As a still further modification, the fluidising vessel may 

be designed as shown in FIGURES 3 to 5 where parts 
corresponding to parts shown in FiOURE 1 have been 
given the same reference numerals. The vessel again in 
the form of a trough is divided longitudinally both 
above and below the support 6 by the partition 21 which 
therefore also divides the gas chambers 3 and 4 and to 
gether with transverse partitions forms separate compart 
ments 3a . . . h and 4a and 4b. The partition 21 in 
FIGURE 2 is shown as dividing the unit above the sup 
port into two equal sections, A and A', but the partition 
2i is not necessarily located so that these sections are 
equal in width nor need the sections A and A' be equal 
in depth. The mass flow rate of gases to chambers 3a 
to 3d and 3e to 3h may be adjusted so that the effective 
densities of the fluidised beds a and a' in sections A and 
A respectively are equal, or are different within the 
range of effective density which can be achieved when 
using any given bed medium (e.g. magnetite or a mixed 
medium of, say, magnetite and sand) from which to 
form these fluidised beds. Again the effective densities 
of fluidised beds b and b' may be made equal or dif 
ferent by adjusting the mass flow rate of gas to cham 
bers 4a and 4b, depending upon the relative rates at 
which the discards from the two sections A and A' are 
to be discharged. This modification is of value, for ex 
ample, in the following circumstances: 

(a) where it is necessary separately to clean different 
size fractions of the same raw coal at the same, or 
nearly the same, effective density. 

(b) where two coals of different rank have to be cleaned 
separately at the same, or nearly the same, effective 
density. 

In such applications, a common re-circulation system 
for the magnetite may be employed if so desired but the 
sizing device, or devices 15 (FIGURE 1) must be ar 
ranged so that the products of the separation are kept 
separate. A further possible application of this design 
of fluidising vessel may be where it is necessary to pre 
pare, from one raw coal, three products of different den 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

6 
sities, e.g. clean coal, middlings and refuse. It may then 
be possible to admit the raw coal at 11 into section A 
and separate this raw coal into clean coal and a mixture 
of middlings and refuse, or into refuse and a mixture of 
clean coal and middlings. The mixed product (i.e. mid 
dlings plus refuse or clean coal plus middlings) is passed 
to a sizing device i5, to be freed from its associated mag 
netite and then returned at 11", to section A'. The effec 
tive density of the fluidised bed a' is adjusted to achieve 
the separation of middlings from refuse or of clean 
coal from middlings. This system is of practical value 
mainly when the effective densities of the fluidised 
beds a and a' are sufficiently close to enable them to be 
obtained, using the same bed material (e.g. magnetite), 
merely by adjustment of the mass flow rates of fluidising 
gas to the two sections, A and A, of the vessel. If the 
required effective densities of the fluidised beds a and a' 
cannot be achieved in this manner, but involve the use 
of different bed materials (e.g. magnetite and sand), 
it would probably be preferable to use separate fluidising 
vessels of the form shown in FIGURE 1 and a recircula 
tion system for each separation. 

In a further modification, the trough-sectioned fluid 
ising vessel may be designed as in FIGURES 6 to 8. 
In plan view, the vessel is T-shaped. Raw coal is sep 
arated, into cleaned coal and discard, in a cleaning zone 
constituted by a fluidised bed established in the bar of 
the T. The cleaned coal is caused to move primarily by 
the action of the comb-type scraper 21, which pref 
erably is equipped with perforated flights or vanes. The 
scraper 121 need not be fixed to the fluidising vessel, but 
may be separately mounted or suspended. An inclined 
perforated plate 22, acting as a beach, is fixed inside the 
fluidising vessel and the scraper moves the cleaned coal 
over this plate before discharging it together with some 
magnetite. The discard sinks through the fluidised bed 
to rest on the porous support 6. Part of this support is 
inclined, as shown, at such an angle to the horizontal 
that discard will move down the slope until it reaches 
the horizontal, or substantially horizontal, portion. The 
discard is caused to move along this portion, which con 
stitutes a discharge Zone extending at right angles to the 
flow of cleaned coal, by the motion imparted to the 
fluidising vessel by the drive unit 13. A vertical, per 
forated plate 23, permits magnetite to move, at all levels, 
in the direction of travel of the discard but prevents 
cleaned coal from moving out of the path of the scraper 
21. The mass flow rates of gas to the various gas cham 
ber compartments designated as 3a to 3f are adjusted 
so that a uniformly-fluidised bed is established through 
out the cleaning zone in which raw coal is separated into 
cleaned coal and discard. The effective density of the 
fluidised bed above the gas chamber compartments des 
ignated 4a to 4d need not be uniform throughout, nor 
need it be the same as that in the cleaning zone. Con 
veniently, the gas mass flow rates may be adjusted so that 
the effective density of the fluidised bed increases from 
the plane of the perforated plate 23, to the discard dis 
charge point. As before stated, the rate at which discard 
is removed from the fluidising vessel can be controlled 
by adjusting the mass flow rates of gas to the gas cham 
bers, 4, and, in particular, to the gas chamber sited be 
low the discharge point. The port 122 extends the whole 
width of the vessel and its depth must be adequate to 
ensure that the largest particle of discard can be dis 
charged freely. In the modification shown in FIGURES 
6 to 8, the width of the cleaning zone is determined by 
the rate at which raw coal has to be treated and by the 
proportion of cleaned coal in the feed. The width of the 
discharge Zone of the fluidising vessel is fixed by the pro 
portion of discard in the feed and by the rate of feed or 
raw coal. Since the majority of the magnetite fed into 
the fluidising vessel is discharged with the discard prod 
uct, it will be seen that the rate of recirculation of mag 
netite may be minimised by careful selection of the 
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widths of the two limbs of the fluidising vessel. This 
modification will be of greatest value in cases where the 
raw feed contains a small proportion of discard material 
in which case the width of the discharge Zone is advan 
tageously narrower than that of the cleaning Zone. 

In carrying out a cleaning process using any of the 
apparatus shown in the drawings, the supply of gaseous 
medium to the chamber 3 may be entirely separate from 
the supply of gaseous medium to the chamber 4. 
As another modification, the supply of gaseous medium 

to chambers 3a, etc., or to chambers 4a etc., or both, may 
be pulsed by allowing a controlled portion of said supply 
of gaseous medium to by-pass the vessel in a cyclic 
manner, the frequency of said cycle during which gaseous 
medium is by-passed being controllable within pre-set 
limits. 

in yet another modification, where it is desired to re 
move a small amount of surface moisture from the raw 
coal feed, the magnetite may be heated to a pre-determined 
extent by some suitable means before being fed at 
to the vessel i. Again, the gaseous medium can be Sup 
plied to the chambers 3, 4 in a pre-heated condition, 
either additionally to the use of heated magnetite or in 
stead of said heated magnetite. The system will be such 
that particles of the raw feed are dried as they are sepa 
rated into two products. There is evidence that it is neces 
sary to ensure that finely-divided particles of magnetite 
are virtually free of surface moisture if a gas-fluidised 
medium of the requisite degree of homogeneity is to be 
prepared. Magnetite particles will absorb water present, 
in the form of free moisture, on the surfaces of particles 
of the raw feed. This modification will provide the mag 
netite in a suitably moisture-free form. It is possible to 
heat the magnetite in apparatus external to the fluidising 
vessel or, conceivably, in the first portion of said vessel. 
The heating may be direct (e.g. use of hot gases) or in 
direct (e.g. use of heating coils through which circulates 
Steam or other hot gases). 

In the treatment of ores, or particulate materials other 
than ores and raw coal, the apparatus employed may be 
Substantially the same as above described or according 
to any of the stated modifications, with such variations, 
if any, as may be apparent having in mind the nature of 
the raw product treated. With certain feed materials, suit 
ably-sized fine particles of one or more of the constituents 
of the feed may be used for forming the fluidised bed in 
place of the magnetite or other magnetic or non-magnetic 
inert material above mentioned. 

It will be apparent to those skilled in the art that the 
present invention has many advantages. It may here be 
mentioned, for instance, that it permits in a simple and 
efficient manner the dry cleaning of raw large, or small, 
coal or other material of the nature aforesaid; the process 
and apparatus are suitable for the treatment of a wide 
range of particle size; said treatment can be effected within 
a range of Specific gravity; the process and apparatus are 
Suitable for the simultaneous drying and dry-cleaning of 
a wide range of materials, the products of separation 
being relatively dry and easily handleable; and, finally, 
the invention offers the possibility of effectively separating 
a raw feed into three products by dry-cleaning, even if the 
feed contains a relatively high proportion of middlings. 

I claim: 
1. An apparatus for the cleaning of coal or other 

particulate material containing components of different 
densities by use of a fluidised bed of particles, said fluid 
ised bed having an effective density to cause a first frac 
tion of Said particulate material comprising the less dense 
components of Said particulate materiai to fioat on said 
fluidised bed and a second fraction comprising the denser 
components to sink through said fluidised bed, said ap 
paratus comprising a vibratory fluidising vessel in the 
form of an elongated trough, a gas-pervious support 
mounted in the trough for carrying the fluidised bed, sup 
ply neans for supplying particulate material to be cleaned 
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8 
and said particles for forming said fluidised bed on to 
said support at one end of said trough at a controlled 
rate, vibrating means for imparting to said trough a 
component of vibration in a direction to cause at least 
said second fraction of said particulate material to be 
moved along said trough from one end to a discharge out 
et located at the opposite end of said trough, extractor 
means disposed beneath the surface of said fluidised bed 
and extending along said trough from said opposite end 
towards said one end to support said first fraction adjacent 
said opposite end and cause it to be conveyed out of 
said trough over said opposite end, at least two gas cham 
bers beneath said support for the supply of gaseous me 
dium to beneath said support, a first of said gas chambers 
being located beneath a cleaning zone extending from 
said one end up to said extractor means and in which 
cleaning of said particulate material is effected and the 
other chamber being located beneath a discharge zone 
for said second fraction which discharge zone lies immedi 
ately below said extractor means and up to said discharge 
outlet, and control means for adjusting the supply of air 
to said other chamber whereby to control the degree of 
fluidity of said fluidised bed in said discharge zone so 
that the rate of discharge of said second fraction is de 
pendent upon the vibration of said trough and the degree 
of fluidity in said discharge zone. 

2. An apparatus as claimed in claim i, wherein said 
extractor means comprises an endless belt conveyor dis 
posed with its upper surface below the surface of said 
fluidised bed to support said first fraction. 

3. An apparatus as claimed in claim 1, wherein said 
eXtractor means are provided with an air chest for supply 
ing gas to fluidise particulate material passing over the 
plate. 

4. An apparatus as claimed in claim 1, wherein said 
trough is divided longitudinally to provide first and sec 
ond independent cleaning zones side by side, first and sec 
Ond Supply means for supplying particulate material to 
be cleaned and particulate bed material to said first and 
Second cleaning zones respectively at said one end of said 
trough and first and second independent discharge zones 
side by side, and respective extractor means disposed over 
each discharge zone. 

5. A process of cleaning coal or other particulate mate 
rial using the apparatus as claimed in claim 4, wherein 
Said particulate material is fed through said first supply 
means and is cleaned in said first cleaning zone to pro 
duce said first and second fractions and said second frac 
tion discharged from said first discharge zone is fed 
through said second supply means to said second cleaning 
Zone to produce further first and second fractions. 

6. A process of cleaning coal or other particulate mate 
rial using the apparatus as claimed in claim 4, wherein 
said particulate material is fed through said first supply 
means and is cleaned in said first cleaning zone to pro 
duce said first and second fractions, and said first fraction 
discharged from Said first discharge zone is fed through 
Said Second Supply means to said second zone to produce 
further first and second fractions. 

7. An apparatus for the cleaning of coal or other par 
ticulate material containing components of different densi 
ties by use of a fluidised bed of particles, said fluidised 
bed having an effective density to cause a first fraction 
of said particulate material comprising the less dense 
components of said particulate material to float on said 
fluidised bed and a second fraction comprising the denser 
components to sink through said fluidised bed, said appa 
ratus comprising a vibratory fluidising vessel having a 
first trough portion defining a cleaning zone and a second 
trough portion extending transversely from said first 
trough portion at a position intermediate the length of said 
first trough portion and defining a discharge zone for said 
Second fraction, gas-pervious supports in said first and 
second trough portions for carrying the fluidised bed, the 
gas-pervious support in said first trough portion sloping 
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downwardly in the longitudinal direction thereof to said 
gas-pervious support in said second trough portion where 
by to cause said second fraction to slide down said gas 
pervious support in said first trough portion to the en 
trance of said second trough portion, supply means at 
one end of said first trough portion for supplying particu 
late material to be cleaned and said particles for forming 
said fluidised bed, extraticor means for removing said 
first fraction at the opposite end of said first trough por 
tion, vibrating means for imparting to said fluidised vessel 
a component of vibration in the longitudinal direction 
of said second trough portion to cause said second fraction 
to be moved along said second trough portion in the 
direction away from its junction with the first trough por 
tion, at least one gas chamber disposed beneath said 
gas-pervious Support in said first trough portion, at least 
one gas chamber disposed beneath said gas-pervious sup 
port in said second trough portion, and control means 
for adjusting the Supply of air to said last-mentioned gas 
chamber whereby to control the degree of fluidity of said 
fluidised bed in said second trough portion. 

8. An apparatus as claimed in claim 7, wherein a plate 
extends part way down into said bed at the entrance of 
said Second trough portion in order to close said second 
trough portion to said first fraction. 

9. An apparatus as claimed in claim 7, wherein the 
widths of the first and second trough portions are different. 

10. An apparatus as claimed in claim 7, wherein me 
chanical means are provided for sweeping said first frac 
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tion along said first trough portion from the end adjacent 
which said supply means is located to the opposite end. 

11. An apparatus as claimed in claim 10, wherein said 
mechanical means also constitute said extractor means 
and are adapted to sweep said first fraction onto a beach 
at Said opposite end of said first trough portion. 

12. An apparatus as claimed in claim 1, wherein said 
mechanical means comprises a comb-type scraper having 
perforated vanes. 
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