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57 ABSTRACT 
A continuously operating fluidized bed dryer for loose materi 
all such as granulated material comprises a housing in which 
the fluidized bed is generated by feeding the material into the 
housing and fluidizing the same by a flow of pressurized air 
directed upon the material in the housing. Two or more mesh 
ing conveyor screws are rotatably mounted in the housing sub 
stantially occupying the space therein within which the 
fluidized bed is generated. The meshing turns or windings of . 
the screws define a plurality of individual fluidizing chambers 
by which the material fed into the housing at the intake end 
thereof is conveyed to the discharge end of the housing. 

8 Claims, 2 Drawing Figures 
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3,646,689 

CONTINUALLY OPERATING FLUDZED BED DRYER 
FORDERYING LOOSE MATERAL 

The invention relates to a continually operating fluidized 
bed dryer for drying loose material such as granulated or pull 
verized material, and more particularly to a fluidized bed 
dryer of this kind including conveying means in a housing 
within which the fluidized bed is generated. 

BACKGROUND 
With known continually operating fluidized bed dryers of 

the general kind above referred to it is not possible, or at least 
not to a satisfactory extent, to maintain a selected definite 
dwell time for the material to be dried by the fluidized bed 
generated in the dryer. Dryers as now conventionally used 
provide only a limited forcible movement of the material and 
have thus a more or less broad range of the dwell time for the 
material to be dried. There are known, for instance, devices 
equipped with a single conveyor screw located at or near the 
bottom part of the fluidized bed in the dryer housing. 

It has also been found that differently sized particles and 
variations in the number of particles of a specific size present 
within a given unit of the material as unavoidably occur in the 
material, result in the formation of layers or strata in the 
material which forms the fluidized bed. As a result, con 
veyance of the strata of material toward the discharge end of 
the housing occurs at different velocities. Tests have shown 
that uniform conveyance of stratified material cannot be re 
liably obtained by a single conveyor screw or similar simple 
conveyors mounted at or near the bottom of the fluidized bed 
as generated within the housing of the dryer. Such nonuniform 
conveyance of the material is due to the free spaces which are 
left between the conveying means such as the windings of a 
conveyor screw and outside the screw windings or other con 
veying means. These free spaces permit the particles to "- 
jump' part of the conveying means since the movements of 
particles within the bed are completely at random. 
Due to such uncontrollable or only poorly controllable 

length of the dwell time of the material to be dried, over-heat 
ing of sensitive material to be dried can and does occur. 
Moreover, the dwell time cannot be accurately selected in ac 
cordance with the drying requirements of a specific material. 
As a result, additional drying of the material after it has been 
discharged from the dryer is often still necessary. 

THE INVENTION 

it is an object of the invention to provide a novel and im 
proved fluidized bed dryer of the general kind above referred 
to in which the dwell time of the loose material to be dried can 
be accurately controlled. As a result, a dryer according to the 
invention has the advantage that the material when discharged 
from the dryer is fully dried without danger of deterioration of 
the material by overheating. 
Another important object of the invention is to provide a 

novel and improved fluidized bed dryer of the general kind 
above referred to in which stratification of the material during 
the fluidizing operation is effectively avoided thereby assuring 
that the material is homogeneous when discharged. 

SUMMARY OF THE INVENTION 

The aforepointed out objects, features and advantages, and 
other objects, features and advantages which will be pointed 
out hereinafter are obtained by providing in the housing of a 
fluidized bed dryer of the kind above referred to, conveying 
means comprising two or more meshing screw conveyors. 
These conveyor screws are disposed within the space in which 
the fluidized bed is generated. The meshing turns or windings 
of the conveyor screws form a plurality of lengthwise aligned 
fluidizing chambers. The screws have advantageously equal 
outer diameters and are driven at adjustable rotational speeds. 
The dimensions of the screws are preferably so selected that 

they extend through substantially the entire fluidized bed, the 
dimensions of which, in turn, are defined by the dimensions 
and the shape of the housing. It is particularly advantageous to 
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2 
arrange the conveyor screws so that they satisfy the equation: 
H=(n-1)-a-D/2, where 
H= maximal height of the bed layer within the housing 
n = number of conveyor screws; 
as distance of the rotational axes of the screws; 
D= the outer diameter of the screws. 
In addition to the aforepointed out advantages, a fluidized 

bed dryer according to the invention offers other important 
advantages. As is well known, a thick fluidized bed is desira 
ble. Good stabilizatión of a fluidized bed requires a minimum 
volume of air in relation to the loss of pressure at the housing 
bottom through which the pressure air flow is supplied to the 
housing. If the fluidized bed is comparatively shallow, the 
pressurized airflow through the bottom of the housing is insuf 
ficiently utilized for the actual fluidizing or whirling action. 
Accordingly, a highly efficient operation of the dryer can be 
only obtained when the bed has a considerable height or 
thickness. In addition, better utilization of the airflow with a 
high or thick bed also results in an increased passage of 
material through the dryer for an equal dwell time of the 
material per unit of time. 
The use of meshing screw conveyors arranged in ac 

cordance with the invention also makes unnecessary the use of 
specific devices for breaking up lumps, etc., which tend to in 
terfere with the fluidizing action. As is evident, conveyor 
screws according to the invention will automatically disin 
tegrate any lumps which may be present in the material as it is 
fed into the dryer. 
According to another advantageous aspect of the invention 

the drive means for the screws are so arranged that the rota 
tional velocity of the screws can be gradually varied. As it is 
evident, such gradual variations of the rotational speed of the 
screws permits accurate adjustment of the dwell time in ac 
cordance with the requirements of a specific operation. 
The invention also provides that the windings of the con 

veyor screws are formed by helically wound strips such as 
metal strips. Such strips are wound about a rather thin core 
shaft suitably secured thereto. The use of screws of this kind 
reduces the total space occupied by the screws within the 
fluidized bed, thus correspondingly increasing the space 
available for the material to be dried without in any way inter 
fering with the fluidizing action. 
The fluidized bed according to the invention may be visual 

ized as being formed by a row of individual fluidizing cham 
bers, or as the sum total of several fluidizing actions carried 
out in the individual fluidizing chambers. Such chambers are 
formed by the windings of the meshing conveyor screws, as 
previously described. The rotation of the chambers causes 
conveyance of the material to be dried toward the discharge 
end of the housing at a speed controlled by the selected rota 
tional speed of the screws. Tests have shown that when the 
winding pitchs-0.6D is used, good results are obtained. It has 
been further found that it is advantageous to arrange the 
meshing screws so that the flanks of the meshing windings are 
as close one to another as practical and that the apices of the 
screw winding extend as closely as possible to the core shaft of 
the respective other screw. In other words, it is advantageous 
to operate the screw with tight mutual engagement. 

DETAILED DESCRIPTION OF THE DRAWENG 

In the accompanying drawing, a preferred embodiment of 
the invention is shown by way of illustration and not by way of 
limitation. In the drawing: 

FIG. 1 is an elevational diagrammatic view, partly in sec 
tion, of a fluidized bed dryer according to the invention; and 
FIG. 2 is a fragmentary section taken on line II-II of FIG. 

. 
In the figures, only those components of the dryer are 

shown as are essential for the understanding of the invention. 
Referring now to the figures more in detail, the exemplified 

fluidized bed dryer comprises: two conveyor screws 1. Various 
types of conventional conveyor screws may be used but it is 
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particularly advantageous to provide screws which as shown 
have a comparatively thin core shaft 2 about which a strip 2a 
is spirally or helically wound. The strip may be visualized as 
being suitably secured to the core shaft as by welding. 
As it is clearly shown, the two screws are in tight mesh with 

each other and the windings thereof define a plurality of 
chambers 3 along the lengths of the screws. The individual 
aligned chambers assure that the entire fluidized bed 
generated in a housing 15 of the dryer is divided in a plurality 
of individual fluidizing actions. As is also evident, rotation of 
the screws will convey material within the housing from an in 
take or feed end B toward a discharge C. 
While only two meshing screws are shown, it should be un 

derstood that it is within the concept of the invention to pro 
vide three or more superimposed meshing screws. 
As it is shown in FIG. 2, the aforereferred to distance a 

between the rotational axes of the two screws is designated by 
4. FIG. 2 also indicates the height or thickness H of the bed 
within the dryer. 
The material to be dried is preferably fed into the dryer via a 

bucket wheel gate 5 and discharged via a bucket wheel gate 6. 
Other suitable agitating devices may, of course, be provided at 
the inlet end and the discharge end of the dryer housing. 

Pressurized air is supplied to the dryer via a duct D. The air, 
after being preferably heated in a suitable conventional heater 
7, flows into a distributing chamber 8 and from this chamber 
into the space of the dryer housing in which the fluidized bed 
is to be formed, via an apertured bottom wall 9. This bottom 
wall may be a sieve or it may be a sintered wall; it is only essen 
tial that it is sufficiently air pervious. 

Both screws are driven by a motor 10, the output speed of 
which should be visualized as being gradually variable. Varia 
ble speed gears or other suitable speed-regulating means are 
well known and readily available for the purpose; they are not 
described in detail as they do not constitute part of the inven 
tion. As pointed out before, a gradual variation of the rota 
tional speed of the screws permits precise adjustment of the 
dwell time of the material within the fluidized bed, as the 
speed of the screws controls the speed with which the material 
is conveyed and thus the dwell time. 
A stilling or calming zone 1 for the pressurized air is pro 

vided within the housing above the screws and thus the bed 
proper. Fine particles as may be carried along by the spent air, 
that is, by the air flow above the screws are separated from the 
airflow, for instance by means of a conventional cyclone 
separator 12 which is connected, preferably tangentially, to 
chamber 11 by a duct 11a. As it is shown and conventional for 
such separators, the purified air is discharged from the separa 
tor through a duct E while the collected particles (the so 
called "heavies' in this case) leave the separator through a 
duct F. A bucket wheel-type gate 12a or other suitable agita 
tors may be included in the discharge duct F for the heavies as 
they leave the separator. 
Bottom wall 9 through which the airflow generating the 

fluidized bed within housing 15 passes has, as previously 
stated, a multitude of apertures. It has been found to be par 
ticularly advantageous to arrange these apertures in the form 
of nozzles slanted toward the discharge end C of the housing. 
Such orientation of the nozzles imparts to particles of the 
material and particularly to coarse particles, a movement 
toward the discharge end; in other words, the slanted airflow 
through bottom 9 supplements the conveying force provided 
by screws 1. The generation of such auxiliary conveying force 
is of particular importance because space portions 13 directly 
adjacent to bottom 9 are not within the range of the direct 
conveying action of the screws, as it is clearly shown in FIG. 2. 
Hence, the conveying force applied to material in spaces 13 
tends to be at a minimum. 

Theoretically, it would be possible to eliminate the more or 
less dead spaces 13 by shaping bottom 9 substantially in con 
formity with the peripheral outline of lower conveyor screw 1. 
As stated before, it is desirable to dimension and arrange the 
conveyor screws so that they extend substantially through the 
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4 
entire space in which the fluidized bed is maintained in hous 
ing 15 during operation. However, in actual practice a housing 
bottom-shaped, that is curved, in conformity with the 
peripheral outline of the respective conveyor would adversely 
affect the stability of the fluidized bed to such an extent that 
the advantage obtained by eliminating spaces 13 is more than 
nullified. 
As it is evident and within the concept of the invention, two 

or more dryers can be arranged side-by-side and a common 
stilling or calming zone 11 for all the dryers may be provided 
in the housing. 
While the invention has been described in detail with 

respect to a certain now preferred example and embodiment 
of the invention, it will be understood by those skilled in the 
art, after understanding the invention, that various changes 
and modifications may be made without departing from the 
spirit and scope of the invention, and it is intended, therefore, 
to cover all such changes and modifications in the appended 
claims. 
What is claimed is: 
1. A continuously operating fluidized bed dryer for drying 

loose material comprising in combination: 
a closed housing for generating therein a fluidized bed; 
two or more meshing conveyor screws of equal diameter 

rotatably mounted in the housing in superimposed rela 
tionship, said screws having an intake and a discharge end 
and the meshing windings of said screws defining a plu 
rality of individual fluidizing chambers along the lengths 
of the screws, said housing including an inlet adjacent to 
the intake end of the screws for feeding loose material to 
be dried to the intake end of the screws and an outlet ad 
jacent to the discharge end of the screws for discharging 
dried material from the housing, said chambers conveying 
the material from the inlet of the housing to the outlet 
thereof and fluidizing the material while conveying the 
same; and 

a conduit communicating with the housing below said con 
veyor screws for feeding pressurized air into the housing 
to generate therein a layer of whirling loose material con 
stituting a fluidizing bed, 

said conveyor screws being disposed and dimensioned to ex 
tend through substantially the entire space occupied by 
said bed within the housing and to satisfy the equation: 

H=(n-1)-a+D/2 
wherein H is the maximal height of the fluidized bed; 
n is the number of conveyor screws; 
a is the distance between the rotational axes of the screws; 
and 

D is the outer diameter of the screws. 
2. The dryer according to claim 1 and comprising a second 

conduit communicating with space within the housing above 
said conveyor screws for discharging spent air from the hous 
ing and particles of material escaping from said chambers and 
entrained in the air. 

3. The dryer according to claim 2 wherein said housing in 
cludes above the conveyor screws an air-stilling space, said 
second conduit communicating with said air-stillingspace. 

4. The dryer according to claim 2 wherein said second con 
duit includes a cyclone separator for liberating the spend air 
from particles entrained therein. 

5. The dryer according to claim 1 wherein said conduit 
communicates with the housing through apertures in the bot 
tom wall of the housing. 

6. The dryer according to claim 1 wherein a drive means 
with gradually variable speed is drivingly coupled to said con 
veyor screws. 

7. The dryer according to claim 1 wherein each of said con 
veyor screws comprises a shaft having mounted thereon a heli 
cally wound strip, said strips defining the windings of the 
SceWS. 

8. The dryer according to claim 7 wherein the windings of 
adjacent conveyor screws mesh tightly one with another and 
have outer diameters extending closely adjacent to the respec 

75 tive shafts. 


