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1. - 

This invention relates to a method of drying 
wet granular materials, such as coal, and appa 
ratus for carrying out this method. 
An object of the present invention is the pro 

vision of methods and apparatus for removing 
moisture from granular materials of different 
mixed sizes. 
Another object is the provision of apparatus for 

drying granular materials of different sizes Se 
lectively according to the requirements of each 
Sae. 
A further object is the provision of apparatus 

for drying and sizing granular materials, par 
ticularly coal, in one operation, thus eliminating 
the necessity of screening plants as ordinarily 
used today. 
A still further object is the provision of ap 

paratus of the type described utilizing up-draft 
and down-draft currents of hot gases for drying 
purposes in such a way as to utilize the advan 
tages of each type of drying and to reduce their 
disadvantages to a minimum. 
Yet another object is the provision of drying 

apparatus using a down-draft current of hot gases 
in the first stage to squeeze out excess moisture 
and then to use up-draft currents in One or more 
later-stages to evaporate the remaining moisture. 
Attempts have been made to dry wet granular 

materials of different mixed sizes, but the trouble 
has always been that these often result in larger 
sizes being over-dryed while the Smaller sizes are 
still Wet. This is due to the fact that the Surface 
moisture is proportionally larger on the Smaller 
pieces than on the larger ones. For example, 
1’ x 1' x 1's-1 cu. foot with a total area of 864 
square inches, and a volume of 1728 cubic inches. 
On the other hand, however, 1728 pieces of coal 
of one cubic inch each provides a total area of 
10,368 square inches. From this, it will be seen 
that the smaller pieces have twelve times the Sur 
face area of the larger piece so that the Surface 
moisture would be twelve times as great. 
In the existing dryers, there is no way of re 

taining the smaller particles for a longer period 
than the larger-ones in order to ensure complete 
drying thereof. Furthermore, in the Well known 
shaker screen type of dryer, the coal bed soon 
becomes stratified and the various layers do not 
receive.the same amount of drying. 

In existing vertical dryers, the coal does not 
come into contact with the hot gases sufficiently 
to ensure efficient drying, and no provision is 
made for drying the various sizes according to 
their individual surface moisture contents. 

In down draft screen type dryers, a substantial 
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2 - 
amount of Surface moisture is removed mechani 
cally by the compression of the material bed. 
This is a very economical Way of drying and is 
far cheaper and more efficient than evaporation, 
but, unfortunately, the fines removed with the 
Water constitute a further drying problem. 
In the up-draft type of dryer, all the drying is 

done by evaporation. This type is more efficient 
On fine coals or Small particles, but its capacity 
is low and accordingly it is not very efficient when 
treating very wet materials. 
The present method of drying wet granular na 

terials consists of passing the material over slop 
ing shaking Screens in a plurality of individual 
stages, and directing hot gases through the mate 
rial in each stage, said gases being directed down 
wardly through the material in at least the first 
stage and upWardly therethrough in at least one 
Succeeding stage. The hot gases are preferably 
directed in pulsating currents in order to prevent 
clogging of the screens and packing of the beds 
in the down-draft stage or stages, and in Order to 
ensure reasonable movement of the material in 
the up-draft stage or stages. It is also prefer 
able to remove any completely dried material at 
the end of each stage in order to avoid overheat 
ing and fires. 

the apparatus for carrying out this invention 
consists of a plurality of shaking screens mounted 
in a suitable casing for receiving and agitating 
the material to be dried. The discharge end of 
each screen is positioned over the upper end of 
the next screen and the openings in each screen 
may be smaller than those of the screen above. 
These screens may be placed one after the other, 
but it is preferable to arrange them one above 
the other in a vertical casing or tower. Suitable 
means is provided for directing a current of hot 
gases individually through each screen. The cur 
rent for at least the first screen is directed down 
wardly, while that of one or more of the succeed 
ing screens is directed upwardly. In each case. 
it is preferable to use a pulsating current of hot 
gases. Furthermore, it is convenient to form each 
Screen. With Spaced parallel decks. With this 
arrangement, it is possible to remove any com 
pletely dried material at the discharge end of 
each Screen. 
One type of apparatus for carrying out this 

method is illustrated, by way of example, in the 
following drawings, in which - 

Figure 1 is a side elevation of the apparatus, 
Figure 2 is a vertical Section taken on the line 

2-2, of Figure 3, 
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Figure 3 is a plan view of the apparatus, 
Figure 4 is an enlarged detail showing one form 

of mounting for one of the screens, and 
Figure 5 is a view of the end of the apparatus 

Shown at the left of Figure 2. 
Referring more particularly to the drawings, 

0 is a closed vertical casing or tower having a 
hopper if at the top thereof with a discharge 
Opening f2 leading into the casing. A hood (3 
closes the top of the casing. A plurality of slop 
ing Shaking Screens, in this case, screens S, 7, 
and 8, are movably mounted in the casing one 
above the other, the slope of the latter two being 
less than the first. It will be noted that the lower 
or discharge end of each screen is located over 
the upper end of the next succeeding screen and 
that these screens alternately slope in opposite 
directions. 

Each Screen preferably has spaced parallel 
decks formed of wire mesh, perforated plates, or 
Wedge Wire Screen surfaces, and the openings of 
each deck may be Smaller than those of the deck 
above. For example, each screen has two decks, 
Such as decks 20 and 2 of the screen i G. The 
openings in the deck 2 are smaller than those 
in the deck 20, while the openings in the upper 
deck of Screen 7 may be smaller than those of 
the deck 2 of the screen 6. However, the open 
ings in the various decks may be arranged in re 
lation to each other in any desired manner. 
These screens are movable independently of 

the casing 0 and any Suitable means may be pro 
vided for shaking or vibrating them. For exam 
ple, each Screen may be supported by suitable os 
cillatable hangers 25 and 26, and has a cam 27 
bearing against the bottom thereof. As each cam 
is rotated by a suitable source of power, not 
shown, the Screen is vibrated and oscillated to 
shake the material thereon. Each screen has 
sliding seals 28 between it and the casing 0. 
These seals may be made reasonably airtight, al 
though it is preferable to leave them fairly loose 
in order that a certain amount of cool air flows 
into the casing at these points. As cold air must 
be admitted anyway, this is not harmful and it 
tends to protect the Seals from the effect of the 
hot gases. 
The upper end of Screen 6 is located immedia 

ately below the discharge opening 2 of the hop 
per . 
a feed gate 30 hingedly mounted at 3 and having 
a counterbalance 32 which keeps said gate closed 
until a predetermined weight of material is piled 
thereon. When the desired weight of material 
has accumulated, the gate SWings open to allow 
said material to slide on to the upper deck of the 
Screen. 
A hopper 35 is located below Screen 6 and 

above screen f7. Discharge pipes 36 extend from 
the bottom of this hopper and any fine material 
and water passing through the Screen 6 may be 
flushed by a suitable flow of water into this pipe 
and directed to a slump. Alternatively, a screw 
conveyor, not shown, may be mounted in the bot 
tom of the hopper for removing the fine material 
therefrom. This material may be recirculated 
until dried. Hot gases are supplied to the hood 
f3 above screen f6 by a pipe 38 from a suitable 
source, not shown. The temperature of these 
gases may be adjusted by means of an auxiliary 
cold air intake louvre 39. A pipe 40 connects the 
area below said screen to a pulsator 4 of a puls 
atting unit 42. 
A hinged baffle 45 is adapted either to direct 

material from the upper deck of the Screen 6 

This discharge opening is controlled by 
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4 
on to a chute 46 outside the casing 0, or down 
on to the next screen . In Figure 2, the baffle 
45 is shown in full lines arranged to direct the 
material on to the chute 46, while it is shown in 
broken lines in the position it would assume when 
directing said material to the next screen. A 
SWinging gate 47 may be arranged above this 
baffle to permit material to pass out of the casing 
0 without losing too much heat. A counterbal 

anced SWinging gate 50, similar to the gate 39, 
may be located beneath the discharge end of 
screen 6. This gate also will not swing open un 
till a predetermined Weight of material is accu 
mulated thereon, and it helps to prevent the hot 
gases from passing around the end of the screen. 
Another hinged baffle 55 is located at the lower 

end of screen f7 and is adapted either to direct 
material from the upper deck of Said screen on to 
a chute 56 leading out of the casing 0, or down 
on to the upper end of Screen 8. A Swinging 
gate 57 is located above this baffle. Another 
counterbalanced swinging gate 59 is mounted be 
low the discharge end of the screen fi, and it 
Swings open only when a predetermined quantity 
of material has gathered thereOn. 
Chutes 63 and 64 extend from the upper and 

lower decks, respectively, of the screen 8 Out 
through the side of the casing 0. Swinging gates 
65 and 66 are mounted above the chutes 63 and 
S4. 

Hot gases from a pipe 68 are directed by an 
adjustable bafile 69 upwardly through the screen 
17, said gases being removed from above the 
screen by a pipe 70 which extends to a pulsator 
T of the unit 42. Similarly, hot gases from a 
pipe 74 are directed by an adjustable baffle 75. 
downwardly through the screen 8, said gases 
being removed from the area below said Screen 
by a pipe 76 which extends to a pulsator 77 of 
the unit 42. A Sump 80 is located beneath the 
Screen 8 and has a screw conveyor 8 in the 
bottom thereof by means of which the fines are 
removed from the casing 0. 
The pulsators 4, 7, and 77 are located at 45° 

in relation to each other, and are driven by a 
common source of power 90. The pulsating unit 
42 discharges into an expansion chamber 85, to 
Which an exhaust fan 86 is connected. A Sump 
87 is located beneath the chamber 85. The pipe 
36 leading out of the hopper 35 in the casing to 
may extend to and discharge into this sump. The 
fine particles which accumulate in the sump 87 
are pumped out into a settling tank in the usual 
ae. 
In operation, the wet granular material, which 

may be coal, is fed into the hopper . When 
Sufficient Weight has accumulated on the gate 30, 
it Swings open and the material slides on to the 
upper end of the screen 6. This gate may be 
omitted, but it helps to ensure the material 
Spreading laterally across the Screen. The larger 
particles move down the upper deck of the screen 
and if they are dried sufficiently, the baffle A5 may 
be set to direct them on to the chute 46 out of 
the vertical casing. If these particles are not 
dried Sufficiently, the baffle may be set to direct 
them on to the next screen along with the par 
ticles which pass over the lower deck of the 
Screen. The hot current of gas directed down 
Wardly through this screen presses the excess 
moisture out of the material and it, along with 
the very fine particles, passes through the lower 
deck into the hopper 35, whence they are di 
rected through the pipe 36 into the sump 87, or 
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are recirculated for further drying in any Suit 
able manner. 
This process is repeated as the material passes 

over screens and 8. The larger particles from 
the upper deck of screen 7 may be either di 
rected out of the casing or down on to the Screen 
3. The fine particles passing through the bot 
tom of the screen it may be either directed out 
of the casing or down on to the screen 8. The 
fine particles passing through the botton of the 
screen move through the upward flow of hot 
gases and this is the most efficient method of 
drying fines. The particles passing over the up 
per and lower decks of screen 8 are separately 
directed out of the casing, while the very fine 
particles pass through this screen dropping into 
the hopper 80 whence they are removed by the 
screw conveyor 8. 
With this arrangement, the fow of hot gases 

for each screen is completely independent of that 
of the other screens. It is preferable to use a 
pulsating flow in each case. The fan 86 dra WS 
the hot gases through the apparatus and the re 
spective screens, while the pulsators create a pull 
sating flow. By setting the pulsators at 45° in 
relation to each other, the screens are alternately 
connected to or shut off from the exhaust fan. 
The down-draft of gases through the Screens 

has a tendency to clog the screens with finema 
terial. Whereas the pulsations prevent this clog 
ging as the material is intermittently released 
from the screen and shaken out of its openings. 
Thus, the benefits of the down-draft are obtained 
while reducing the disadvantages to a minimum. 
The pulsating up-draft is also beneficial since it 
permits the material intermittently to settle on to 
the vibrating screen at which time it is given a 
forward impulse, and said upwardly flowing cur 
rent of hot gases unplugs the Screen and dries 
thematerial thereon. 
With the apparatus described, it will be seen 

that granular material of different mixed sizes 
may be dried without the larger particles being 
overheated or the smaller ones under-dried. 
Each screen forms a stage in the rying proceSS 
and the larger particles may be removed at the 
end of any stage while the Smaller ones are sub 
jected to further drying until they have been 
dried to the desired degree. While three Screens 
or stages have been described, it will be under 
stood that any desired number of Screens or stages 
may be used to Suit the type of inaterial or the 
state of the material to be dried. 
What I claim as my invention is: 
1. Apparatus for drying Wet granular material 

of mixed different sizes, comprising a casing, a 
plurality of sloping shaking screens in the casing 
for receiving and agitating the material, the dis 
charge end of each screen being positioned over 
the upper end of the next screen and each screen 
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6 
having spaced parallel decks with the openings 
in each deck of each screen Smaller than those 
of the deck above, means for directing a pulsat 
ing current of hot gases through the material. On 
each screen, Said gases being directed down 
Wardly through at least the first Screen and up 
Wardly through at least one other screen, and 
means for receiving the material from the up 
per deck of each screen selectively to direct it out 
of the Casing or down on to the next screen. 

2. Apparatus for drying wet granular material 
of mixed different sizes, comprising a casing, a 
hopper at the top of the casing, an automatic 
gate controlling the hopper outlet, a plurality of 
shaking Screens in the casing one above the other 
sloping alternately in opposite directions for re 
ceiving and agitating the material, the discharge 
end of each Screen being positioned to deliver ma 
terial to the upper end of the next screen and 
each screen having spaced parallel decks with 
the openings in each deck of each screen smaller 
than those of the deck above, means for direct 
ing a pulsating current of hot gases downwardly 
through the material on the first screen, means 
foll removing from the casing the material and 
moisture passing through the first screen, means 
for directing a pulsating current of hot gases 
through the material. On each succeeding screen, 
said gases being directed upwardly through some 
and down Wardly through other Succeeding 
Screens, means for selectively removing from the 
casing the material passing over the upper deck 
of each Screen, means for directing the material 
from below the upper deck of the last screen out 
of the casing, and means for directing the ma 
terial passing through the last Screen out of the casing. 

GUSTAVE ANDRE VISSAC. 
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