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DEHYDRATION OF GRANULAR MATERIAL 
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Brunssum, Netheriands, assignors to Stamicarbon N.V., 
Heerlen, Netherlands 

Fiied Nov. ‘10, 1958, Ser. No. 772,737 
Claims priority, application Netherlands, Nov. 12, 1957, 

222,367, 222,368, 222,369 
1 Claim. (Cl. 210—73) 

This invention relates to the dehydration of granular 
materials and more particularly to improvements in proc 
ess for e?ecting either partial or complete dehydration of 
?ne-grained material containing free liquid. 
The term “?ne-grained material” as herein used is 

understood to mean material having a large fraction of 
very ?ne particles, for example, smaller than 0.2 mm., 
through which, as a result of its capillarity, liquid can pass 
only with di?iculty. 

In general, the centrifuges used for this process have 
perforated walls. The materials to be dried forms such 
a compact layer under these circumstances that little if any 
?ne particles are flung out through the openings. The 
structure of this compact layer, however, causes a consider 
able amount of liquid to be retained by the material. It has 
been proposed heretofore to improve this situation by pro 
viding the centrifuge with an internal pusher, which moves 
the material supplied centrally at the bottom of the cen 
trifuge in thrusts along the wall. With this arrangement, 
the part of the wall closest to the bottom is stripped each 
time of the sealing layer of material, so that the liquid 
gets a better chance of being ?ung out. As a matter of 
fact, this liquid also entrains ?ne particles. In a further 
stage, the centrifuge wall is divided into several steps. 
At each step that the layer passes, the material becomes 
looser in texture, so that the opportunity for the liquid to 
pass through it is improved. However, the original dis 
tribution of the liquid content in the layer, an increase 
from the inside towards the wall, is then completely or 
partially disturbed. 

Furthermore, in the copending application, Fontein 
Serial No. 599,652, ?led July 23, 1956, and now Patent 
No. 2,982,411, it has been proposed to equip the centri 
fuge with a non-perforated wall and to provide in this 
wall, close to its end, a circumferential slot, a plate rotat 
ing together with the centrifuge and being positioned 
around this slot, at some distance from it. The material 
?ung out through the slot, which, naturally, has the high 
est liquid content, is checked by this plate and forms a 
bank on it the natural slope of which depends on the 
nature of the material and on its liquid content. If the 
part of the layer adjoining the wall is saturated with liquid, 
or if at least its liquid content is above a certain value, 
the material supported on the plate will behave like a 
liquid and flow away past the slot. If the saturation point 
or the critical liquid content is not reached, the material 
will remain stationary against the annular plate and the 
whole layer will continue its path on the wall past the 
slot. Hence, this centrifuge is self-controlling. The ad 
vantage obtained by the use of this centrifuge is that no 
costly perforated centrifuge wall need be used, which, 
depending on the nature of the material to be treated, is 
often liable to heavy wear or may get blocked, while the 
dehydrating effect is equally good as in perforated-wall 
centrifuges. In many cases, the dehydrating effect is even 
better, as in the case of a centrifuge with a perforated 
Wall the liquid has to be removed through partly blocked 
openings, whereas if part of the layer is peeled off, the 
liquid is removed through the slot together with the 
peeled-off layer. 

However, it is possible by the use of mechanical means 
to provide for the discharge of the wettest layer part 
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checked by the annular plate even if the above-mentioned 
critical liquid content is not reached, so that a separation 
into two layers, one having a higher mean liquid content 
and one with a lower mean liquid content, is yet effected. 
If necessary this treatment may be carried out in several 
stages. 

Irrespective of whether the layer section closest to the 
wall, hereinafter to be called the outermost layer section, 
is separated off in one or more stages because of its ?owing 
off as a result of its high-liquid content, or is removed by 
mechanical means, this outermost layer-section has a mean 
liquid content which is considerably higher than the liquid 
content of the material fed into the centrifuge. In the 
inner section of the layer, which continues its movement 
along the wall, the liquid is distributed as described be 
fore, and the maximum liquid content in it may be higher 
than the liquid content of the material supplied. Even 
though the mean liquid content of the above-mentioned 
inner layer section is lower than the liquid content of the 
material supplied, it may still be too high to make this 
section suited for direct delivery or further treatment, 
while thermal drying of temperature-sensitive substances, 
for example, basic materials for the preparation of poly 
amides, becomes rather costly. Naturally, the same ob 
servations hold for similar materials treated in a perfo 
rated-wall centrifuge whether or not they are equipped 
with a pusher and/or a stepped wall. 
An object of the present invention is the provision of 

a process which will obviate these drawbacks in a simple 
way. 

According to the invention the layer of material or the 
remaining part of the layer of material is divided, in a 
following stage, in the same, or in one or more following 
centrifuges, into two fractions, one forming a product 
having an admissible liquid content, the other having a 
higher content, which latter fraction is recycled to the 
same or to another centrifuge. 
Where the separation in the following stage takes place 

in a centrifuge other than that in which the separation in 
the ?rst phase took place, the fraction having the higher 
liquid content is preferably returned to a preceding centri 
fuge. Preferably, the separation in the following stage is 
carried out in such a way that the separated-off fraction 
of higher liquid content has a liquid content substantially 
equal to the mean liquid content of the material fed 
into the centrifuge to which the separated-off fraction is 
recycled. 
The condition prior to the start of the above-mentioned 

following stage may be obtained by adjustment of either 
the speed of the centrifuge or the thickness of the outer 
most layer section to be peeled oif which has a mean 
liquid content considerably higher than that of the ma 
terial supplied, or this condition may be established by 
the use of a combination of these two measures. As 
part of the material is recycled, the capacity of the cen 
trifuge is reduced, but, on the other hand, the advantage 
is obtained that the material leaving the centrifuge as 
?nal product has a mean liquid content which is consid 
erably lower than that which could be reached before. 

In the copending application, Serial No. 599,652, ?led 
July 23, 1956, and now Patent No. 2,982,411, there is 
disclosed a centrifuge having at least one circumferential 
slot provided in its wall, to permit the passage of an 
outermost section of a layer of ?ne-grained material con 
taining free liquid moving along the centrifuge wall. The 
liquid in the material travels towards the outermost layer 
section under the in?uence of the centrifugal force de 
veloped in the centrifuge. An annular plate is mounted 
in coaxial relation with the centrifuge wall at a position 
some distance outside the wall opposite the slot. This 
plate overlaps the slot and serves as a guide for the layer 
section that has passed through it. Of course, the cen 
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trifuge also includes feed means for the material to be 
treated and discharge means for the layer sections to be ' 
separated. 

' The centrifuge described in the above mentioned appli 
cation has a smooth, non-perforated wall and serves to 
effect the complete or partial dehydration of ?ne-grained 
material which, because of the ?ne size of the particles 
or of part of them, allows liquid to pass therethrough only 
slowly and with di?iculty, and in which the centrifugal 
force has to overcome the capillary action of the in 
terstices between the particles. The centrifugal action 
forces the free liquid gradually to the outside of the 
layer, i.e. the side adjoining the centrifuge Wall, so that, 
in a cross section through the layer, the liquid content 
gradually rises from the inside to the outside. The outer 
most part of the layer may even be saturated or over 
saturated with liquid. 
When it reaches the slot the part of the layer which 

is the richest in liquid, is ?ung out through the slot and 
checked in its path by the annular plate provided around _ 
the slot. The plate is so dimensioned that the material 
?ung out of the centrifuge can form a bank, the slope of 
which is dependent on the liquid content of the material. 
If the material is saturated with liquid it will ?ow away; 
if it contains less than a certain percentage of liquid it 
will be supported by the plate, so that no material is re 
moved along the plate. Thus, the centrifuge disclosed in 
the above mentioned application has a self-regulating ac 
tion. 

It is possible that in border-line cases the automatic 
removal along the plate of the outermost section of the 
layer which is richest in liquid, cannot be controlled be 
cause of the vibration or shaking of the centrifuge. Also, 
it may be desirable in certain cases to remove the outer 
most layer richest in liquid, even if its liquid content is 
not so high as to enable the material to ?ow away. This 
case may be encountered where the material fed to the 
centrifuge does not contain or at least no longer contains 
su?icient liquid to make the previously described auto 
matic ?ow-off possible. For example, in those cases 
where the centrifuge wall is perforated and therefore a 
certain quantity of liquid has been allowed to pass, or 
where the outermost layer richest in liquid has already 
been automatically removed previously. If the material 
does not easily permit the passage of water it may, on 
the one hand, contain too much liquid, but, on the other, 
not enough to enable the outermost section of the layer 
to be automatically discharged through the slot. As a 
result, the material leaving the centrifuge will often have 
too high a liquid content to be used in practice. 

It has already been proposed to use centrifuges with 
a diameter increasing stepwise, in Which the material loses 
its coherence each time it passes a step, while a rear 
rangement of the material takes place on the following 
part of the screen. (Cf., for instance, Schweizerische 
Bauzeitung, vol. 71, 11. 4. 1953, pp. 2l3—2l6.) How 
ever, centrifuges of this kind are costly. Without having 
recourse to this costly device, it is possible, when making 
use of the phenomenon that the outermost layer section 
has the highest liquid content, by separating o? the outer 
most layer section to retain an inner layer section of con 
siderably lower mean liquid content. 

Accordingly, it is another object of the present inven 
tion to provide a process of the type described employ 
ing improved centrifuge means for removing part or all 
of the material ?ung out through the circumferential 
slot into the space between the centrifuge Wall and an 
annular plate even if the liquid content of the material 
is below the critical value at which the material behaves 
like a liquid. 

Another object of the present invention is the provision 
of a process of the type described employing improved 
centrifuge means for removing the material ?ung out 
through the centrifuge slot, which means is variable 
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to control the thickness of the layer peeled off at the 
slot. 

Still another object of the present invention is the pro 
vision of a process of the type described employing im 
proved centrifuge means movable axially with respect to 
the centrifuge slot for removing the material ?ung out 
through the centrifuge slot. 

These and other objects of the present invention will 
become more apparent during the course of the following 
detailed description and appended claim. 
The invention can best be understood with reference 

to the accompanying drawings wherein illustrative em 
bodiments are shown. 

In the drawings: 
FIGURE 1a is a diagrammatic view of a longitudinal 

section through a layer moving along a non-perforated 
centrifuge wall, from which layer outer sections are cut 

' oil in two places; 
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FIGURE 1b is a diagrammatic view showing the liquid 
contends of the various sections of the layer correspond 
ing to FIGURE la; 
FIGURES 2a and 2b are view similar to FIGURES 

la and 1b of a layer moving along a perforated wall, 
from which layer an outer section is cut oil: near the end 
of the wall; 
FIGURE 3 is a vertical sectional view of a centrifuge 

embodying the principles of the present invention; 
FIGURE 4 is a diagrammatic view of an arrangement 

in which a centrifuge is combined with a device for pre 
treating the material; 
FIGURE 5 is a view similar to FIGURE 3 illustrat 

ing another form of centrifuge embodying the principles 
of the present invention; 
FIGURE 6 is a cross-sectional view taken along the 

line 6-6 of FIGURE 5; and 
FIGURE-7 ‘is a View similar to FIGURE 3 illustrat 

ing still another form of centrifuge embodying the prin 
ciples of the present invention. 

Referring now more particularly to FIGURE 1a there 
is diagrammatically illustrated a layer of ?ne-grained ma 
terial through which liquid can pass only with dif?culty, 
which moves from A to B on a non-perforated centrifuge 
wall pl, 122, p3 having peeling slots s1 and s2 provided 
therein. At A, where the layer is fed onto the centrifuge 
wall, it has a thickness which is equal to a. At this posi 
tion the liquid content has the same value, v, as shown 
in FIGURE 1b, throughout the entire thickness of the 
layer. The total quantity of liquid contained in a cross 
section of the layer is represented by I which is a times v. 
As the layer nears s1, the distribution of the liquid content 
will gradually change. The situation may even become 
such that when the layer reaches 31 a section of it adjoin 
ing the wall p1 is saturated or oversaturated, which liquid 
content is denoted by d. At s1 a section of the layer, 
with thickness [2 and containing a quantity of liquid II is 
peeled off. The remaining layer contains a quantity of 
liquid III, which is equal to I minus 11. The maximum 
liquid content in this remaining layer is e, the minimum 
content k. As the layer moves towards s2 the distribution 
of the liquid content will undergo some further change 
as a result of the centrifugal force, the total quantity 
III remaining the same, however. When the slot s2 is 
reached the maximum liquid content will be 3‘, which is 
higher than 2. The minimum value I will be smaller than 
the value k. At s2 a layer of thickness 0, containing a 
quantity of liquid IV, is cut off, the thickness being so 
chosen that the mean liquid content is substantially equal 
to the mean liquid content v of the material fed into the 
centrifuge. This layer is recycled to the centrifuge. The 
remaining part of the layer contains a quantity of liquid 
V; the mean value of this liquid content is considerably 
lower than the liquid content of the material obtained 
from a perforated-wall centrifuge. 
FIGURE 2a illustrates a diagrammatical representa 

tion of the distribution of the liquid content in a layer 
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moving along an elongated perforated wall :11 and short 
wall qz de?ning a slot r therebetween. When the layer 
reaches the slot r, the part of it next to the wall has a 
maximum liquid content m as shown in FIGURE 2b. 
This value, which depends in part on the permeability 
to liquid of the material, will in any event be lower 
than the value at which the material is saturated with 
liquid. Depending on the value In and the distribution 
of the liquid content in the layer at r, a part of the layer 
having a thickness 11 is peeled off, the value of n being so 
chosen that the mean liquid content of the layer separated 
off is, ‘again, substantially equal to the liquid content v 
of the material fed into the centrifuge as at A1. The re 
maining part of the layer, which is discharged from the 
centrifuge at B1, also has a mean liquid content which is 
considerably lower than the mean liquid content of the 
layer at r. 
Both FIGURE 1 and FIGURE 2 show the advantage 

inherent in the processes used, which is that the distribu 
tion of the liquid content of the layer as this moves along 
the wall (a gradual increase in liquid content from the 
axis of the centrifuge towards the wall) remains un 
altered, so that in peeling off the outermost layer the 
part richest in liquid is removed. This procedure is in 
contrast with that observed in the centrifuge whose wall 
shows a stepwise increase in diameter. 
The distribution of the liquid content in the moving 

layer depends ?rst and foremost on the permeability 
to liquid of the material. This is determinative of the 
speed to be imparted to the centrifuge and is a decisive 
factor in the choice of the wall, whether this is to be 
perforated or non~perforated, the dimensions of the cir 
cumferential slots, the way in which the outermost layer 
or layers are to be discharged and the thickness of the 
layer or layers. 
A further factor that may in?uence the choice of a 

perforated or non-perforated centrifuge wall is the wear 
exerted by the material to be treated. 

Referring now to FIGURE 3 there is shown a centrifuge 
which embodies the principles of the present invention. 
In the centrifuge shown the wettest portions of the ma 
terial are removed in two stages. 
To this end, the centrifuge includes an imperforate 

centrifuge wall 21 having two axially spaced circum 
ferential slots 22 and 23 formed therein. The centrifuge 
wall 21 is enclosed in a housing 24 which is supported by 
a frame 25. Any suitable means, such as plates 26, are 
provided for rigidly securing a wall 27 to the wall 21 in 
a position parallel to the axis of the centrifuge and at 
some distnce from the slot 22 in overlapping relation 
thereto. Annular guides 23 and 29 are connected to the 
exterior of the wall 21 and the wall 27 forms therewith 
an annular space 36 of substantially rectangular cross 
section, into which the slot 22 opens. An annular body 31 
is disposed in the annular space 30, with very little clear 
ance and is mounted for axial movement with respect 
thereto by any suitable means such as rods 32 ?xed to the 
body 31 and to a shaft 33. 
Mounted in surrounding concentric relation to the shaft 

33 is a hollow shaft 34, the upper end of which is ?xed 
with respect to the centrifuge wall 21. To permit the 
axial motion of the body 31, the hollow shaft 34 is pro 
vided with slots 35 through which rods 32 are connected 
with shaft 33. The shaft 33 also serves to support a 
pulsating pusher 36 which is ?xed to the upper end thereof 
within Wall 21. A suitable drive means is connected to 
the shaft 33 for imparting movement thereto, there being 
shown diagrammatically a drive means 33a at the lower 
end of the shaft 33. 
The wall 27 overlaps a ?xed wall 37 which forms a 

part of the housing 24. The ?xed wall 37, which slightly 
clears the wall 27, de?nes together with an outwardly 
spaced ?xed wall 38 of the housing, a collecting space 39 
for the fraction peeled off through slots 22. This fraction 
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6 
may be removed through a discharge connection as indi 
cated at 49. 
The peeling off of the following layer section is done 

by means of the slot 23, which co-operates with an an 
nular body 41 and a wall 42 similar to the body 31 and 
wall 27 previously described. The annular body 41 is 
connected to the rod system 32 through rods 48 while the 
wall 42 is ?xed to the centrifuge wall 21. This fraction 
is collected in a chamber 43 of the housing and removed 
‘through a discharge connection 44. The remaining ma 
terial, which has the lowest liquid content, is collected in 
a chamber 45 of me housing and removed through dis 
charge connection 46. The supply of the material takes 
place through a central supply conduit 47. 
The apparatus may be modi?ed in various points with 

out departing from the invention. For instance, the cen 
trifuge may be disposed with its axis of rotation horizon— 
tal; the annular bodies 31 and 41 may be rotated and 
pulsated by different means. One or both annular bodies 
may be so disposed that they push the peeled-off layer or 
layers towards the bottom of the centrifuge. 
The invention is not restricted to the use of the ap 

paratus shown in FIGURE 3. The annular body 31 for 
the removal of the layer peeled off ?rst may be omitted 
if the liquid content of the outermost layer section at the 
slot 22 is so high that an automatic removal of this sec 
tion through the slot and along the plate 27 is ensured. 
The ?rst part of the centrifuge wall may be perforated. 
In certain cases only one slot need then be used, as shown 
in FIGURE 2, through which slot the layer section that 
is recycled to the centrifuge, is discharged. 

In the diagram shown in FIGURE 4, a centrifuge 1 
has been arranged beyond a ?lter 2. The centrifuge has 
a centrifuge wall 3, joined to a bottom 4, which is ro 
tated by a hollow shaft 5. The centrifuge wall is pro 
vided with axially spaced circumferential slots 6 and 7, 
through which two layers of material of comparatively 
high liquid content are successively peeled oif from the 
layer moving along the centrifuge wall. The displacement 
of the layer is effected by means of pulsating pusher 8, 
which is mounted on a shaft 9 axially displaceable in the 
shaft 5 and capable of rotating together with this shaft. 
The material to be treated is axially supplied at 10. This 
material comes from a revolving suction drum ?lter 11, 
from which it is scraped off by the scraper 12, after which 
it passes through a conduit 13 into the centrifuge 1. 
Through the opening 6, an outermost layer section, hav 
ing a liquid content which is considerably higher than 
the liquid content of the material coming from the ?lter 
drum 11, is peeled off in a manner not shown in the 
drawing, after which it is returned to the ?lter 2 through 
conduit 14. 
Another outer layer section is peeled off by the slot 7. 

This section is chosen so that its mean liquid content is 
substantially equal to the liquid content of the material 
coming from the ?lter, and is recycled to the centrifuge 
through conduit 15 or in some other way. There remain 
ing portion of the material, which has only a low liquid 
content, is discharged across the edge of the centrifuge 
wall at 16. 

Example I 

A ?ne-grained product having a liquid content of 22% 
is supplied to a centrifuge with a non-perforated wall, 
provided with two circumferential slots. At the ?rst slot 
a layer section having a mean liquid content of 30% is 
automatically discharged and returned to the ?lter. The 
remaining layer section has a liquid content of about 
13%. At the second slot a second outer layer section, 
having a mean liquid content of about 22%, is peeled off 
and returned to the centrifuge. The remaining layer por 
tion has a mean liquid content of about 8% only. If a 
centrifuge with a perforated wall had been used the ulti 
mate liquid content would not have been lower than 
13-15%. 
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Example II 
A ?ne-grained material having a liquid content of 

22% is fed into a perforated-wall centrifuge with one 
circumferential slot. About 1/3 of the liquid contained 
in the material is spun out through the perforations. The 
mean liquid content of the material is thus reduced to 
about 15%. From this material an outer layer section 
having a mean liquid content of about 22% is peeled olf 
and recycled to the centrifuge. The remaining layer sec 
tion has a liquid content of about 8%. The saving in 
energy required for heat production far outweighs the 
surplus cost involved in the use of bigger or series-con 
nected centrifuges and the higher cost of the energy re 
quired to operate them. 
Although in the example the treatment takes place in 

one centrifuge, the invention is by no means restricted 
thereto. Neither is it restricted to a separatory treatment 
in two stages. The treatment may be effected in several, 
series-connected centrifuges, with one or more stages of 
the treatment taking place in each centrifuge, or one 
stage being spread over several centrifuges. ' 

It is also possible to arrange several centrifuges in par 
allel for carrying out any one stage. 

In FIGURE 5 there is shown another form of centri 
fuge in which the material ?ung out through the centri 
fuge slot is removed toward the bottom of the apparatus. 
The centrifuge includes a bowl 51 providing a frusto 
conical centrifuge wall and a bottom wall 52. Fixed to 
the central portion of the bottom wall 52 is a vertical 
shaft 53, which can be rotated by a driving gear (not 
shown) enclosed in a housing 54. The centrifuge is en 
closed in a housing 55 supported by a frame 56. Formed 
in the upper portion ‘of the centrifuge bowl, which may 
be either perforated or nonperforated, is a circumferential 
slot 57, interrupted by strips 58. Fixed to the outside of 
the bowl 51 is an annular plate 59 overlapping the slot 
and so disposed that material flung out through the slot 
57 can collect in the space between the wall 51 and the 
plate 59. One or more knives 60 project into the space 
between the plate 59 and the outside of the bowl 51. 
Each of the knives is individually hinged, as at 61, to a 
rod 62, which is ?xed to a sleeve 63 concentric with shaft 
53. The sleeve 63 is rotatable independently of shaft 
53 by any suitable means (not shown). If necessary, 
ball races may be provided between the sleeve 63 and 
the shaft 53. 
Mounted on the sleeve 63 for rotation with respect 

thereto is a sleeve 64 which is also axially movable there 
on. As best shown in FIGURE 6, the axial displacement 
is preferably effected by means of a yoke 65 disposed in 
embracing relation with respect to an annular groove 66 
formed in the peripheral surface of the sleeve 64. The 
yoke 65 has pins 67 extending inwardly from opposite 
ends thereof which engage within the groove 66. The 
central portion of the yoke has a rod 68 ?xed thereto 
which is pivoted intermediate its ends on a pin 69 ?xed 
in supports 7 6 carried by the housing 54. 
The position of the knives 60 can be adjusted by means 

of a counterweight 71 slidably mounted on the rod 68. 
The sleeve 64 is provided with projections 72, one for 
each knife, which are provided with pins 73 ?tting into 
the slots 74 in the lower ends of the arms of the knives 66. 
The position of the knives 60 may be altered by axial 
displacement of the sleeves 64. Preferably, the speed of 
rotation of the shaft 53 is made to differ from the speed 
of the sleeve 63, rods 62, and knives 60. 
A collecting space 75 is provided by the housing 55 

for the material that has passed through slot 57 and has 
been peeled off by the knives 60. To this end, it will 
be noted that the housing 55 includes an inner cylindrical 
plate 76 and a bottom plate 77. The material collected 
can be removed through a discharge opening 78. An 
outer Wall 7% of the housing 55 encloses a collecting space 
36 for material ?ung out across the edge of the centrifuge 
wall of the bowl 51, which material is discharged through 
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an opening 81. The material to be treated is centrally 
supplied through a tube 82. If necessary, the sleeve 63 
with the knives may be axially displaceable. The hous 
ing of the centrifuge can be closed'by means of a cover 83. 

In the operation of the apparatus according to the 
FIGURE 5, wet, ?ne-grained material, which is highly 
impermeable to liquid and from which part of the liquid 
has to be removed, is supplied through feed tube 82 and 
moves along the bottom 52 to the centrifuge wall of the 
bowl 51, where it constitutes a layer of uniform thickness 
moving along the centrifuge wall. This movement of the 
material may, if necessary, be promoted by a pulsating 
pusher (such as shown in FIGURES 3 and 4) mounted 
in the centrifuge. Due to the centrifugal force, the 
liquid contained in the material moves towards the out 
side of the layer, that is, towards the centrifuge wall, so 
that the liquid content of the layer rises from the inside 
toward the outside. When the layer reaches the slot 57, 
its outermost part, having the highest liquid content, will 
be ?ung through this slot and against the plate 59. If 
the liquid content of this part of the layer is such that the 
material does not behave like a liquid it will remain sta 
tionary against the plate 59, if no knives are present. It 
is then impossible for any following material to flow 
through the slot 57, so that the entire layer will be dis 
charged into the space 80 over the top of the centrifuge 
wall. This condition may arise if the material supplied 
contains too little liquid to form an outer layer section 
saturated or oversaturated with liquid, or if the part of the 
centrifuge wall adjoining the bottom 52 is wholly or 
partly perforated over its surface, so that liquid may 
already have been discharged through this part (which 
necessitates the use of a separate collecting chamber), 
or if ahead of the slot 57 there is another circumferential 
slot through which a liquid saturated or oversaturated 
layer section has been removed to a separate collecting 
space. 

In the present construction, the knives 60 are provided 
to insure continuous removal so that the blockage noted 
above will not occur. Knives 60 project into the space 
between the plate 59 and the centrifuge wall of the bowl 
51, so that during the rotation of the centrifuge the wet 
test portion of the material fed in is continuously dis 
charged. In the most simple embodiment of the appa 
ratus according to the invention the knives are stationary. 
However, in order to avoid undue wear, it is better to 
make them rotate at a speed differing from the speed of 
the centrifuge. By adjusting the position of the knives 
and/or their speed of revolution it is possible to control 
the amount of material to be discharged through slot 57 
and hence the mean moisture content of the ?nal product. 
The material peeled off may be returned to a processing 
apparatus from which it has come, or to the centrifuge, 
depending on its moisture content. 

Referring now more particularly to the FIGURE 7 of 
the drawings, there is shown still another form of -a centri 
fuge embodying the principles of the present invention 
which includes a generally frusto-conical centrifuge wall 
191 having a bottom wall 102 formed at its lower end. 
The walls 161 and 102 are rotated about their axis by 
any suitable means such as a hollow shaft 111 having its 
upper end ?xed to the apertured central portion of the 
bottom wall 102. An internal pusher 112 is mounted 
above the bottom wall 162 for axial reciprocatory move 
ment by a shaft extending downwardly therefrom 
throughout the apertured central portion of the bottom 
wall a hollow shaft 111. 

In FIGURE 7, the lower portion of the wall 191 is 
shown to be perforated. However, under certain condi 
tions this perforation may be omitted. Moreover, the 
centrifuge wall may have a cylindrical con?guration rather 
than the frusto-conical shape shown, particularly when 
the centrifuge is provided with an internal pusher 112 
such as that shown, by which the material to be treated 
is displaced thrustwise along the wall 101. 
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Spaced some distance downwardly from the upper or 
free end of the wall 101, a circumferential slot 103 is 
formed therein. Disposed in surrounding relation to the 
slot 103 and in coaxial relation to the wall 101 at a posi 
tion spaced therefrom is an annular plate 104, which is 
secured to the wall 161 by any suitable means, such as 
strips 107, ?xed to the centrifuge wall 101 and to the plate 
so that the latter will rotate together with the wall. The 
plate 104 and the centrifuge wall 101 de?ne therebetween 
an annular guiding space indicated at 115. The distance 
between the plate 104 and the wall 101 is so chosen that 
material ?ung out of the centrifuge owing to the centrif 
ugal force is checked by the plate 104. An annular body 
108 is disposed within the guiding space 115 with only 
a small clearance which permits relative axial movement 
therein. The body 108 is connected, as by rods 109, with 
the shaft 113 which serves to impart a rotating and pulsat 
ing motion to the annular body. 
The space 115 or at least the part in which the annular 

body moves has a rectangular section. The plate 104 
therefore is parallel to the axis of rotation at least for the 
length of the rectangular part. If the wall 101 is conical, 
annular guides 105 and 106 are therefore ?xed to it on 
both sides of the slot 103. The annular body 108, which 
is preferably rectangular in cross section, is so disposed 
that in ‘one of its extreme positions its upper face is sub 
stantially on a level with the edge of the slot 103 facing 
towards the bottom of the centrifuge. 
The centrifuge has a central feeding device 110 for the 

material to be treated. The shaft 113 is provided with 
any suitable means (not shown in the drawing) for im 
parting to it a rotary and pulsating motion. The rotary 
motion may be obtained, for example, by providing one 
of the shafts with cams, and the other with axial slots in 
which these cams are guided. Fixed to the shaft 113 are 
the body supporting rods 109. The shaft 111 is, to this 
end, provided with longitudinal slots 114 through which 
the rods extend. 

In operation, ?ne-grained material containing free liq 
uid is supplied at A and moves in a layer, evenly distrib 
uted, to the centrifuge wall 101. In a centrifuge having 
a large apex angle the material will automatically move 
in a layer to the end of larger diameter. 

In a centrifuge having a small apex angle or in a cylin 
drical centrifuge this movement is supported or caused, 
respectively, by the pusher 112. On account of the centrif 
ugal force free liquid will move towards the outside, to 
the extent which the nature of the material permits, and 
if the wall 101 is perforated part of this free liquid will 
be ?ung out, so that it can be removed separately. How 
ever, owing to the poor permeability to liquid of the mate 
rial, there will be created in the layer, irrespective of 
whether or not the wall is perforated, a situation in which 
the part of the layer closest to the axis is completely or 
partially free of liquid and the liquid content increases 
towards the wall. When the layer reaches the slot 103, a 
slice of the width of the opening constituted by the annu 
lar body 108 and the slot 103 will be peeled olf. The 
thickness of this peeled-off layer will at the most be equal 
to the distance between the plate 104 and the wall 101, 
or the guides 105 and 106. Therefore, care should be 
taken to determine this distance in relation to the dimen 
sions and the capacity of the centrifuge, so as to prevent 
the whole layer being ?ung out through the slot. In addi 
tion, the amount of material richest in liquid that is dis 
charged can be controlled by adjustment of the stroke 
length and frequency. 

Coupling the annular element 109 to the pusher 112 has 
the advantage that during the forward stroke of the pusher, 
when the layer of material is displaced, the slot 103 is 
closed, while during the reverse stroke, when the layer 
of material remains practically stationary, the slot is 
opened, so that at that time the layer section richest in 
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liquid can pass through the slot. In the following for 
ward stroke this section is pushed to the discharge open 
ing for the wettest fraction, at 116. The drier part of the 
layer is discharged at 117. 
The advantage presented by the apparatus shown in 

FIGURE 7 is that only a short centrifuge bowl need be 
used. The removal, from the material originally supplied, 
of the amount of liquid contained in the peeled-oft layer 
would, when carried out in any other Way, require the use 
of a much longer centrifuge wall and a much longer reten 
tion time in the centrifuge, or the use of a costly thermal 
drier. True, the peeled-off section of the layer, which has 
a high liquid content has to be returned to a preceding 
plant for removing the liquid from it, which plant is ar 
ranged ahead of the centrifuge and consists, for example, 
of a filter installation, so that the centrifuge delivers only 
part of the material supplied in the required state, but the 
lower capacity far outweighs the much higher cost at 
tending the abovementioned disadvantages. 

It will thus be seen that the objects of this invention 
have been fully and effectively accomplished. It will be 
realized, however, that the foregoing speci?c embodiment 
has been shown and described only for the purpose of 
illustrating the principles of this invention and is subject 
to extensive change without departure from such prin 
ciples. Therefore, this invention includes all modi?cations 
encompassed within the spirit and scope of the following 
claim. 
We claim: 
A process for continuously dehydrating ?ne-grained ma 

terial containing free liquid which comprises the steps of: 
imparting su?icient rotary movement to a supply of ma 
terial, while generally con?ning the rotary movement in a 
plane of revolution having an axis concentric with the axis 
of rotary movement, such that the material moves along 
the plane of general con?nement as a layer which, in the 
direction of the thickness thereof toward the plane of 
con?nement, increases in liquid content and, in the direc 
tion of material movement, the increase in moisture con 
tent toward the plane of con?nement is progressively 
greater and the particle distribution is retained substan 
tially the same; separating from the moving layer a ?rst 
fraction having a mean liquid content greater than the 
liquid content of the supplied material; and then separat 
ing the remaining material into a second fraction having 
an admissible liquid content and a third fraction having 
a higher liquid content substantially equal to the liquid 
content of the supplied material by peeling ‘0E, from a 
moving layer of the remaining material similar to the 
moving layer of supplied material, a layer section thereof 
constituting said third fraction, and recycling said third 
fraction to form a part of the supplied material. 
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