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The present invention relates to a centrifugal separa 
tor, and more particularly to a centrifugal separator for 
separating the sol-id crystalline fraction and the liquid 
fraction of sugar syrup. 

Centrifugal separators serving this purpose are pro 
vided with screens through which the liquid fraction 
passes during the separation. An increase of the output 
of the separator can only be obtained by increasing the 
size and area of the screen. The area of the screen can 
not be increased beyond a certain limit by increasing the 
diameter of the separator, since the resulting higher pe 
ripheral speed causes a greater centrifugal force, and 
greater stress on the material of which the screens and 
the separator drum are made. Due to this fact, sugar 
re?ning plants have to use a great number of centrifugal 
separators of limited diameter. 

It is one object of the present invention to increase the 
effective screen area of a centrifugal separator without 
increasing the diameter of the rotor of the machine. 

In the known centrifugal separator, a plurality of sep 
arator pockets are located between two circular end walls 
of a rotary drum. The separator pockets are not coaxial, 
and are attached by bolts to the end walls of the rotary 
drum so as to resist the outward action of the centrifugal 
force. In order to secure the walls of the separator 
pockets to the drum, reinforcing ribs must be provided on 
the separator pockets so that the circumferential exten 
sion of the separator pockets is increased whereby the 
number of separator pockets which can be positioned 
in a drum of limited diameter, is also limited. 
A mathematical analysis of the centrifugal forces act 

ing on the bolts of the prior art has proven that, assuming 
an economical minimum width of the screens in axial 
direction, for example about 200 mm., the bolts are sub 
jected to a substantial bending stress which requires an 
increase of the bolt cross section and the use of hollow 
bolts requiring even more space which again results in 
an increase of the width of the separator pockets. 

It is another object of the invention to mount sep 
arator means including screens in a rotary drum in such 
a manner that they abut each other and the peripheral wall 
of the drum only under the action of the centrifugal 
force. 

Another object of the present invention is to provide a 
centrifugal separator with a plurality of separator means 
which are not secured by bolts or other attaching means 
to the separator drum. 

Another object of the invention is to provide such an 
arrangement of separator means that a greater number 
of separator means including screens can be mounted 
in a drum having a certain diameter than in the con 
structions of the prior art. 
Another object of the invention is to increase the out 

put of the centrifugal separator having a given diameter 
as compared with the prior art constructions. 
Another object of the invention is to utilize the in-v 

creased etiiciency of a separator having a given rela 
tively small diameter by providing screens having ex 
tremely ?ne perforations permitting the elimination of 
very ?ne solid crystalline particles. 

In accordance with the present invention a plurality 
of separator means are located within a rotary drum in 
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circumferentially adjacent positions and have outer ends 
abutting the peripheral wall of the drum and inner ends 
arranged in a circle. Each separator means includes a 
separator member forming a cavity and a screen closing 
the cavity. The screens and separator members are pref 
erably curved and extend at angles to radial and tangen 
tial directions in relation to the axis of the drum. The 
inner ends of the separator means form an inner space 
in the drum into which the substance to be separated 
into a liquid fraction and solid fraction is supplied by 
stationary supply means, such as a pipe having a slot. 

Since the minimum width of the separator means is 
determined by the dimensions of the separator, the di 
ameter and circumferential extension of the inner space 
determines the number of separator means which can 
be mounted in a drum, considering that each inner end 
of each separator means has a certain circumferential 
minimum extension. The most favorable ratio between 
the diameter of the peripheral wall of the drum and of 
the circle along which the outer ends of the separator 
means are located, and the diameter of the circle along 
which the inner ends of the separator means are located 
is 2 to l. 
A particular problem is the uniform distribution of 

the substance to be treated over the circular inner surface 
formed by the inner ends of the separator means. 

It is known that in separators employing separator 
pockets the supplied substance is very suddenly accelerat 
ed from zero speed to the peripheral speed. In order to 
prevent damage to the crystalline solid fraction, it is not 
only desirable that the substance is accelerated to a cir 
cumferential speed corresponding to the circumferen 
tial speed of the inner ends of the separator means before 
the substance enters between the separator means, but 
it is also necessary that the supplied substance is uni 
formly distributed over the entire circumference of the 
inner ends of the separator means, and also over the axial 
extension of the same. 

It is another object of the invention to overcome these 
dif?culties, and to supply the substance to the central 
space within the inner ends of the separator means by 
a pipe having an axial slot extending over the entire 
axial length of the separator means. A related object 
of the invention is to cover the inner end face of each 
separator means by an inner projecting portion or tongue 
of the separator means leading in the direction of rotation 
in such a manner as to form an inlet slit. 

In this construction of the present invention, the sub 
stance which is outwardly thrown through the slot in the 
supply pipe cannot directly enter into the cavities between 
adjacent separator means, but ?rst impinges the end faces 
of the inner end portions of the separator means on which 
they are gradually accelerated and guided toward the 
screens of the separator means. 
While this at ?rst results in a delay of the flow of the 

substance, the continuously supplied substance impinges 
on the substance accumulated on the end faces ‘so that a 
ring consisting of the substance is formed on the inner 
ends of a separator means which rotates with the same. 
The successively supplied substance is taken up by this 
ring and gradually accelerated while the substance enters 
the inlets between the separator means in a continuous 
?ow at the peripheral speed of the inner end faces of the 
separator means and passes at such speed to the screens. 
In this manner, the cavities between separator means are 
closed by the accumulated substance so that no air can 
enter into the separator means and the fan elfect pro 
(122532 by the separator means of the prior art is elim 
inated. The power required for driving the centrifugal 
separator according to the present invention is substan 
tially reduced since a considerable percentage of the sup 
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plied power may be consumed by moving air unneces 
sarily. 
The gradual acceleration of the substance to the cir 

cumferential speed of the inner ends of the separator 
means is further improved by the provision of a plurality 
of guide vanes curved in accordance with a logarithmic 
spiral and rotating at a speed lower than the rotary speed 
of the drum and the separators. The guide vanes have 
inner ends closely spaced from the supply pipe and outer 
ends closely spaced from the inner ends of the separator 
means, and While the substance passes from the inner ends 
to the outer ends of the guide vanes, it is accelerated until 
the circumferential component of the substance substan 
tially corresponds to the circumferential speed of the 
inner ends of the separator means. The circumferentially 
spaced guide vanes alsoeffect the division of the supplied 
substance into several streams and a uniform distribution 
of the substance over the inner ends of the separator 
means. 

The inner end portions of the guide vanes are prefer 
ably curved in a direction opposite to the logarithmic 
curvature of the main portions of the guide vanes so that 
the gaps between the inner end of adjacent guide vanes 
can be reduced to a minimum whereby lumps of solid 
material present in the supplied substance are retained, 
and damage to the ?ne screens of the separator means is 
prevented. 

Adjusting means in the form of a slotted tubular mem 
ber surrounding the end portion of the supply pipe and 
the slot therein are advantageously provided for adjusting 
the amount of substance passing from the supply pipe into 
the inner central space in which the guide vanes are lo 
cated. Particularly, when the separation of sugar syrup 
into a liquid fraction and a solid fraction is intended, a 
high percentage of particles is present which are so ?ne 
as to pass through the perforations of the screens. In 
order to separate such smallest solid particles together 
with larger particles, in accordance with the present in 
vention, the angle of curvature of the screens and sep 
arator means is selected in such ,a manner that the com 
ponent of the centrifugal force causing the transportation 
of the substance is smaller than the angle of friction of 
the solid fraction of the substance. Furthermore, rotary 
oscillations are produced in the rotary parts of the cen 
trifugal separator which preferably are somewhat below 
the self-frequency of the rotary parts. The rotary oscilla 
tions 'are advantageously produced by electromagnetic 
means which are energized by currency pulses at the de 
sired frequency of the oscillation. 
Due to the self-locking effect of the angle of curvature 

of the screens, the larger solid particles, which have a 
greater mass, are deposited on the screens during the 
operation of the machine, and form a ?ltering layer which 
retains the ?ner particles and prevents passage of the same 
through the screens. The thus-retained larger and smaller 
particles which together form the solid fraction, are con 
tinuously and without relative displacement transported 
in a continuous manner out of the machine by the effect 
of the rotary oscillations to which the rotary system of 
the centrifugal separator is subjected. 
The novel features which are considered as character 

istic for the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation together 
with additional objects and advantages thereof, will be 
best understood from the following description of spe 
ci?c embodiments when read in connection with the ac 
companying drawing, in which: 
FIG. 1 is a vertical axial sectional view illustrating one 

embodiment of a separator according to the invention; 
FIG. 2 is a cross sectional view on anenlarged scale 

taken on line 11-11 in FIG. 1; 
FIG. 3 is a fragmentary axial sectional view taken on 

line III—III in FIG. 2; 
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FIG. 4 is a fragmentary sectional view taken on line 
1V—-IV in FIG. 5; 

FIG. 5 is a fragmentary cross sectionalrview illustrat 
ing a detail of FIG. 2 on an enlarged scale; and 

FIG. 6 is a fragmentary sectional view taken on line 
' VI——VI in FIG. 5. 

Referring now to the drawings, and more particularly 
to FIG. 1, a motor 41 has a shaft 42 carrying a pulley 
43 having two pulley portions of different diameters re» 
spectively connected by V-belts to pulleys 48 and 45 which 
are respectively secured to a shaft 37 and to a hollow 
shaft 2 surrounding shaft 37 and being mounted in bear 
ings 2a of a support 50. The hollow shaft 2 carries a 
?xed ?ange 1 secured by screws, not shown, to a circular 
lateral wall 3 of a rotary drum 51 which includes another 
circular lateral wall 7 and a peripheral annular wall4 \ 
of cylindrical con?guration around which annular ribs 
5 extend. A circular ?ange 6 is penetrated by screws 9, 
schematically indicated by dash and dot lines, which hold . 
the lateral wall 7 attached to the peripheral wall 4.. 
Lateral wall 7 has a central opening 8 concentric with the 
axis of shaft 2 and of the rotary drum 51. 
Within the rotary drum 51‘, a plurality of separator 

means generally indicated by reference numeral 52. The 
general arrangement of the separator means 52 is best 
seen in FIG. 2, and two adjacent separator means 52‘ are‘ 
shown in FIGS. 4 and 5. 
Each separator means includes a curved wall whose 

curvature corresponds to a logarithmic spiral whose curva 
ture extends at angles to radial and tangential directions‘ 
with respect to the axis of the rotary drum. The. in 
wardly facing side of each separator wall 10 is eon-i 
cave and formed with grooves or channels 11 separated 
from each other by ridges 10a, as best seen in FIG. 4. 
The outwardly facing convex side of each separator wall 
10 is provided at the axially spaced edges thereof with 
ridges 10b which have outer edges curved at the same 
curvature as walls 10, but whose circumferential‘ height 
increases from the inner ends of the separator walls to 
ward the outer ends of the same, as best seen‘ in FIGS.. 
2 and 5. 

Channels or grooves 11 are closed by a transverse wall 
portion 13 at the inner end of the separator means. E-nd 
portions in the form of tongues 14 are ‘provided at‘the 
inner ends of walls 10 on a thicker portion 12 in which a 
recess is provided. Each tongue 14 covers the, thicker 
portion 12 of the separator means trailing in the direction 
of rotation, so that between adjacent tongues, a covered 
slit 15 is formed. A perforated screen 16 indicated by a 
broken line has axially spaced edges resting on‘ corres-‘ 
ponding shoulders provided along the axially spaced edges 
of wall 10, ‘as best seen in FIG. 4. The inner end of 
each screen 16 is formed as a hollow bead inserted into 
the recess of ‘the thicker portion 12, and held in the same 
by inserted cylindrical plug 19. The outer end of each 
screen 16 may have a bar 16a secured thereto and abutting 
‘an abutment portion 20 provided at the outer end of each 
wall 10. ‘ 

Due to the fact that each curved ridge 10b abuts the 
adjacent wall 10 of the ‘adjacent separator means, the 
abutment portions 20 of the adjacent separator means 
are spaced from each other and de?ne between each 
other an outlet 23. Outlets 23 are spaced from each‘ 
other in circumferential direction, as best seen in FIG.‘ 2, 
and circumferentially spaced outlet openings in peripheral . 
wall 4 register, respectively, with outlets 23.‘ 

Between each pair of adjacent separator. means 52,. 
a ?rst cavity 54 is formed which has at the inner end. 
the inlet 15, and at the outer end the outlets 23 and 24. 
Screen 16 and wall 10 of each separator means 52 forms 
a second cavity. 55 within the separator means which has 
no inlet ‘at the inner end thereof, but an outlet 21, includ 
ing a duct 21a, best seen in FIGS. 3 and 5 provided in 
the respective abutment portion 20. 
Each duct 21a is inclined to the axis of the rotary 
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drum, as best seen in FIG. 3, and has an outwardly lo 
cated end terminating in a tubular Outlet means 22. 
As best seen in FIG. 4 curved sealing members 40 

are provided in the [first cavities 54 adjacent the ridges 
10b to seal the cavities of adjacent separator means from 
each other. Sealing members 40 slightly project beyond 
the ridges 1%, as shown in FIG. 4 and abut correspond 
ing shoulders on the adjacent wall 10. 
As best seen in FIG. 3 the annular reinforcing ribs 

5 which surround the peripheral annular cylindrical wall 
4 cross the outlet openings or slots 24 in wall 4. In the 
regions of slots 24, the inner annular edges of the annular 
ridges 5 are inwardly tapered to form a blade-like edge 
5a. The separator means 52 are completely identical, 
and may be manufactured by an injection molding pro 
cess with exception of the screens 16 which are later 
attached. The complete set of separating means 52 is 
assembled to form a complete ring as shown in FIG. 2 
and are clamped together in a package by clamping means 
engaging only the axial end portions of abutments 20. 
The inwardly directed pressure of the clamping means 
compresses the sealing members 40. 
The clamped package of separator means is inserted 

into the interior of the drum formed by walls 3 and 4 
after wall 7 has been removed. When the clamping 
device interferes with further axial insertion, it is re 
moved, and the package of separator means fully in 
serted, whereupon wall 7 is attached by screws 9 to 
?anges 6 of the drum 51. 

In the embodiment illustrated in FIG. 2, eighty separa 
tor means are provided. Each separator means abuts 
against the adjacent separator means in circumferential 
direction, and abuts the inner surface of the peripheral 
wall 4 with abutment portion 20, and more particularly 
with the outer abutment face of abutment portion 20 
which has a cylindrical shape corresponding to the cylin 
drical inner surface of wall 4. The abutment between 
adjacent separator means takes place along the outer 
curved convex edges of ridges 10b and the corresponding 
curved edges of wall 10 of the adjacent separator means, 
as best seen in FIG. 4. Tongues 14 are held by the inner 
ends of ridges 10b in such a spaced relationship as to 
form very narrow inlet gaps 15 betwen each other. When 
the package of separator means is inserted into drum 51, 
the angular position must be carefully chosen so that 
the outlet slots 23 between adjacent abutment portions 
20 register with the outlet slots 24 in the peripheral wall 
4 of the drum. After insertion of the package of separa 
tor means, screws 9 are not fully tightened, and in this 
condition, the drum is rotated so that the centrifugal 
forces acting on separator means urges the same out 
wardly and into abutting engagement with each other 
and with peripheral wall 4. When the separator means 
tightly abut each other, screws 9 are tightened so that 
the axial pressure exerted by wall 7 on ridges 10b pro 
vides su?icient friction to prevent any relative turning 
movement between the package of abutting separator 
means and drum 51. 
As best seen in FIG. 2, the inner ends of the separator 

means, and more particularly the tongues 14 which are 
located along a circle founding a central inner space 26 
within the drum. The outer diameter of the inner space 26 
is approximately one-half of the diameter of the periph 
eral annular wall 4 of drum 51. Assuming a certain 
circumferential extension of the inner ends of the separa 
tor means, and the smallest desired width of the inlet 
gaps 15, the diameter of the central inner space 26 is 
given. The surface of the screens should be as great 
as possible. In one preferred embodiment of the in 
vention, the diameter of the peripheral annular wall is 
about 1,000 mm., and the diameter of the inner space 
26 between 450 and 500 mm. 
The substance to be separated into a liquid and solid 

fraction is supplied by pipe 25, and more particularly 
through an axial slot 25a leading into the inner space 26. 
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6 
The circumferential speed of the inner end portions 14 is 
substantial, and if the substance were directly dropped 
from slot 25a onto the tongues )14, the crystals of the solid 
fraction may be damaged when the substance is acceler 
ated from the zero speed prevailing in slot 25a to the cir 
cumferential speed prevailing at the inner ends of the sep 
arator means. In order to gradually accelerate the sub 
stance, and also to uniformly distribute the substance to 
all the inlet gaps 15 at the inner ends of the separator 
means, the present invention provides guide vanes 33 With 
in the inner space 26. Each guide vane is formed in ac 
cordance with a logarithmic spiral having an inclination of 
about 12°. The guide vanes overlap each other, and are 
held together by two axially spaced circular discs 34 and 
35 as best seen in FIG. 1. Disc 34 is secured to a ?ange 
36 carried by shaft 37. As explained above, the pulleys 
on shafts 2 and 37 have different diameters so that shaft 
2 is driven at the higher speed, and shaft 37 driven at a 
lower speed. Consequently, drum 51 rotates at a higher 
speed than the guide vanes 34, a preferred speed differ 
ence being 3%. 
The inner end portion of each guide ‘vane 33 is bent in 

a direction opposite to the direction of curvature of the 
main portion of the respective guide ‘vanes 33 and extends 
into the proximity of the adjacent guide vane forming a 
narrow inlet gap 39 with the same. The width of the 
gap may be, for example, 3 mm. whereby lumps forming ' 
part of the substance supplied through pipe 25 and slot 
25a having a greater dimension than 3 mm. are prevented 
from passing along the guide vanes to the separator means. 
Such lumps are retained by the gaps 39, and may be re 
moved when the separator is stopped. In this manner, 
damage to the ?ne screens 16 by large lumps is prevented. 

During operation, a substance containing a solid frac 
tion and a liquid fraction is supplied through pipe 25 and 
passes through slot 25a in downward direction due to the 
action of gravity, since the guide vanes 33 are rotated by 
shafts 37, the substance impinges successively on the inner 
portions of all guide vanes 33 and moves along the same 
due to the action of the centrifugal force so as to enter 
through the inlet gaps 39 into the spaces between the outer 
portions of guide vanes 33 by which the substance is ac 
celerated until its circumferential speed components cor 
responds substantially to the circumferential speed of the 
inner end portions or tongues 14 of the separator means 
52 which rotate at the same higher speed as drum 51. 
The substance moving in outwardly direction impinges the 
overlapping tongues 14 which are so positioned that the 
substance deposited thereon is further accelerated in cir 
cumferential direction and moves outwardly along the 
same tending to pass into inlet gaps 15. At ?rst, an 
amount of the substance is deposited in the form of a ring 
on the overlapping tongues 14 and rotates with the sep 
arator means 52 and drum 51. As additional substance 
is deposited on the ring of deposited material, it is ac 
celerated gradually while at the same time the correspond 
ing part of the material forming the deposited ring enters 
through inlet gaps 15 into the ?rst cavities 54 formed be 
tween adjacent separator means as best seen in FIG. 5. 
The substance is urged ‘by the centrifugal force to press 
against the respective screen 16 of the adjacent separator 
means and to move along the same in outward direction. 
During this travel, the liquid fraction is separated from 
the solid fraction and enters the second cavity 55, travel 
ing along grooves 11 toward the outlet 21, while the solid 
fraction travels on the other side of screen 16 in cavity 
54 and is discharged through the aligned outlets 23, 24. 
As best seen in FIG. 1, the housing of the machine in 

cludes a collector portion 31 surrounding drum 51 so that 
solid material discharged from outlet openings or slots 
24 will be received by collector housing 31 after having 
passed the blade-like inner edges of the annular ridges 5 
which facilitate the outward movement. 
The liquid fraction which has passed through a screen 

16 in cavity 55 moves along the inwardly concave surface 
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of the respective Wall 10 until it reaches the outlets 21 
from which it passes into the axial ducts 21a. Due to the 
action of the centrifugal force, the liquid fraction'moves 
toward the outwardly located end of the inclined ducts 
21a and is discharged through outlets 22 which are sur 
rounded by' a frusto-conical guide 27 ‘secured to wall 3 
of drum 51 and rotating with the same so that the cen 
trifugal force causes movement of the liquid fraction 
along the inner frusto-conical surface of ring 27 until the 
liquid passes over the wider annular edge of ring 27 and 
into the collector housing portion 28 of the collector 
housing 29, the collector portions 28 and 31 being sep-V 
arated by ‘walls. An outlet 30 is provided at the bottom 
of collector housing 28 through which the liquid is dis 
charged. The solid part discharged into collector hous 

~ ing 31 drops through a corresponding opening 31a at the 
bottom of collector housing 31. 
The inner end 25b ‘of the supply pipe 25 may be sur 

rounded by a sleeve, not shown, having an opening which 
can be aligned with slot 25a. When the sleeve is turned, 
a circumferential extension of the superimposed slots is 
reduced so that a smaller amount of the substance is sup 
plied to the rotating guide ‘vanes 33. 
When the angle of curvature of the screen 16 is suit 

ably chosen, the component ‘of the centrifugal force act 
ing to transport the substance along the screens is smaller 

‘ than the friction angle of the solid fraction of the sub 
stance. ’If under such circumstances, the vrotary drum 51 
is subjected to rotary oscillations, preferably somewhat 
below the self-frequency of the rotating parts, even the 
?nest solid particles are discharged together with, larger 
solid particles. Such rotary oscillations may be obtained 
by electromagnetic means excited at the desired frequency 
of the oscillations. 

It will ‘be understood that each of the elements de 
scribed above or two or more together, may also ?nd a 
useful application in other types of centrifugal separators 
diifering ‘from the types described above. 

While the invention has been illustrated and described 
as embodied in a centrifugal separator provided with a 
plurality of separator means abutting each other and en 
veloping drums due to the action of the centrifugal force, 
it is not intended to be limited to the details shown, since 
various modi?cations and structural changes may be made 
Without departing in any way from the spirit of the present 
invention. 

Without further analysis the foregoing will so fully re 
veal the gist of the present invention that others can by ap 
plying current knowledge readily adapt it for various ap 
plications without omitting features that, from the stand 
point of prior ‘art, fairly constitute essential characteris 
tics of the generic or speci?c aspects of this invention and, 
therefore, such adaptations should and are intended ‘to be 
comprehended within the meaning ‘and range of equival 
ence of the following claims. 
What is claimed and desired to be secured by Letters 

Patent is: 
1. A centrifugal separator comprising, in combination, 

a rotary drum having an axis and a peripheral wall hav 
ing outlet openings; a plurality of separator members, 
and a plurality of screen means alternately disposed in 
said drum in circumferentially adjacent positions abutting 
each other and forming alternating ?rst and second cavi 
ties between each other, said screen means and separator 
members having inner ends forming inlets into said ?rst 
cavities and having outer ends abutting said peripheral 
wall and forming ?rst and second outlets from said ?rst 
and second cavities, said screen means extending at angles 
to radial and tangential directions in relation to said axis; 
and means for supplying a substance containing a liquid 
fraction and a solid fraction to said inlets so that the sub 
stance moving outwardly in said ?rst cavities under the 
action of the centrifugal force travels along said screen 
means whereby the liquid fraction passes through said 
screen means into said second cavities and out of said 
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8 
second outlets while the solidfraction is discharged from 
said ?rst outlets and through said outlet openings; 

2. A centrifugal separator, comprising, in combination, 
a rotary drum having an axis and an annular peripheral 
wall formed with outlet openings; a plurality of separator 
means disposed in said drum in circumferentially adjacent 
positions abutting each other to form ?rst cavities be 
tween each other and having adjacent inner ends form 
ing inlets into said ?rst cavities and outer ends. abutting 
said peripheral wall and forming between each other ?rst 
outlets from said ?rstcavities, each separator means hav- 7 
ing a second cavity with a second outlet at said outer end, 
and including a screen means closing said-second cavity 
and extending at angles to radial and tangential direc- i 
tions in relation to said axis; and means for supplying a . 
substance containing a liquid fraction and a solid ‘fraction 
to said inlets so that the substance moving outwardly in 
said ?rst cavities under the action of the. centrifugal force 
travels along said screen means whereby the liquid frac 
tion passes through said screen means into said second - 
cavities and out of said second outlets while the solid 
fraction is discharged from said ?rst outlets and through 
said outlet openings. 

. 3. A‘ centrifugal separator, comprising, in combination, 
a rotary drum having an axis and an annular peripheral 
Wall formed with outlet openings, and including a plu 
rality of annular ribs surrounding said annular peripheral 
wall and crossing said outlet openings, said annular ribs 
having tapered annular edge portions in the regionzof 
said outlet openings; a plurality of separator means dis 
posed in said drum in circumferentially adjacent positions 
abutting each other to form ?rst cavities between each 
other and having adjacent inner ends forming inletsinto 
said ?rst cavities and outer ends abutting said peripheral 
wall and forming between each other ?rst outlets‘from 
said ?rst cavities, each separator means having a second 
cavity with a second outlet at said outer end, and includ 
ing a screen means closing said second cavity and extend 
ing at angles to radial and tangential directions in rela 
tion to said axis; and means for supplying a substance 
containing a liquid fraction and a. solid fraction to said 
inlets so that the substance moving outwardly in said ?rst 
cavities under the action of the centrifugal force travels 
along said screen means whereby the liquid‘fraction‘ 
passes through said screen means into said second cavi 
ties and out of said second outlets while the solid frac 
tion is discharged from said ?rst outlets and through said 
outlet openings while said inner tapered annular edges 
of said ribs guide the solid fraction in said outlet open 
ings between said ribs. 

4. A centrifugal separator, comprising, in combination, 
a rotary’ drum having an axis and anannular peripheral 
wall formed with outlet openings, and a pair of walls 
transverse to said axis, one of said walls having a central 
opening; a plurality of separator means disposed in said 
drum in circumferentially adjacent positions abutting 
each other to form ?rst cavities between each other and 
having adjacent inner ends. forming inlets into said ?rst 
cavities and outer ends abutting said peripheral wall and 
forming between each other ?rst outlets from said ?rst 
cavities, each separator means having a second cavity 
with a second outlet at said outer end, and including a 
screen means closing said second cavity and extending 
at angles to radial and tangential directions in relation 
to said axis; and means for supplying a substance con 
taining a liquid fraction and a solid fraction to said inlets 
and including a supply pipe projecting through said cen 
tral opening of said drum into the interior of the same , 
in the region surrounded by said innerends, said pipe‘ 
having an axially extending slot located within the .in 
terior of said drum and inwardly of said inlets so that 
the substance discharged from said slot enters through 
said inlets and moves outwardly in said ?rst cavities under 
the action of the centrifugal force traveling along said ‘ 
screen means whereby the liquid fraction passes throughv 



3,279,611 

said screen means into said second cavities and out of said 
second outlets while the solid fraction is discharged from 
said ?rst outlets and through said outlet openings. 

5. A centrifugal separator, comprising, in combination, 
a rotary drum having an axis and an annular peripheral 
wall formed with outlet openings; a plurality of separator 
means disposed in said drum in circumferentially adja 
cent positions abutting each other to form ?rst cavities 
between each other and having adjacent inner ends form 
ing inlets into said ?rst cavities and outer ends abutting 
said peripheral Wall and forming between each other 
?rst outlets from said ?rst cavities, said inner ends being 
arranged in a circle and forming a central space within 
said drum, each separator means having a second cavity 
with a second outlet at said outer end, and including a 
screen means closing said second cavity and extending at 
angles to radial and tangential directions in relation to 
said axis; a plurality of guide vanes of logarithmic con 
?guration located in said central space and having closely 
spaced inner ends and outer ends located adjacent said 
inner ends of said separator means; drive means for ro 
tating said guide vanes at a rotary speed different from 
the rotary speed of said drum; and pipe means projecting 
into said central space and located inwardly of said inner 
ends of said guide vanes surrounded by the same and 
having a slot for supplying a ‘substance containing a liquid 
fraction and a solid fraction to said inlets so that the 
substance moving outwardly in said ?rst cavities under 
the action of the centrifugal force travels along said screen 
means whereby the liquid fraction passes through said 
screen means into said second cavities and out of said 
second outlets while the solid fraction‘ is discharged from 
said ?rst outlets and through said outlet openings. 

6. A centrifugal separator as set forth in claim 5 where 
in said inner ends of said guide vanes have end portions 
curved in a direction opposite to the logarithmic curva 
ture of said guide vanes and extending into the proximity 
of adjacent guide vanes so that narrow inlet gaps are 
formed between the inner ends of said guide vanes. 

7. A centrifugal separator, comprising, in combination, 
a rotary drum having an axis and an annular peripheral 
wall formed with outlet openings; a plurality of sepa 
rator means disposed in said drum in circumferentially 
adjacent positions abutting each other to form ?rst cavi 
ties between each other and having adjacent inner ends 
forming inlets into said ?rst cavities and outer ends abut 
ting said peripheral wall and forming between each other 
?rst outlets from said ?rst cavities, each separator means 
having a second cavity with a second outlet at said outer 
end, and including a curved inwardly concave screen 
means closing said second cavity and extending through 
out its curvature at angles to radial and tangential di 
rections in relation to said axis; and means for supply 
ing a substance containing a liquid fraction and a solid 
‘fraction to said inlets so that the substance moving out 
wardly in said ?rst cavities under the action of the cen 
trifugal force travels along said screen means whereby 
the liquid fraction passes through said screen means into 
said second cavities and out of said second outlets while 
the solid fraction is discharged from said ?rst outlets 
and through said outlet openings, the angles of curvature 
of said screens being selected so that the component of 
the centrifugal force acting to transport said substance 
is smaller than the angle of friction of said solid frac 
tion on said screen means. 

8. A centrifugal separator, comprising, in combination, 
a rotary drum having an axis and an annular peripheral 
wall formed with outlet openings; a collector housing 
surrounding said rotary drum; drive means for rotating 
said drum about said axis; a plurality of separator means 
disposed in said drum in circumferentially adjacent posi 
tions abutting each other to form ?rst cavities between 
each other and having adjacent inner ends forming in 
lets into said ?rst cavities and outer ends abutting said 
peripheral wall and forming between each other ?rst 
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outlets from said ?rst cavities, said ?rst cavities register 
ing with said outlet openings in said annular peripheral 
wall, each separator means having a second cavity with 
a second outlet at said outer end, said second outlet in 
cluding a duct located in an axial plane passing through 
said axis and being inclined at a small angle to the same, 
each separator means including a screen means closing 
said cavity and extending at angles to radial and tangen 
tial directions in relation to said axis; and means for 
supplying a substance containing a liquid fraction and a 
solid fraction to said inlets so that the substance moving 
outwardly in said ?rst cavities under the action of the 
centrifugal force travels along said screen means where 
by the liquid fraction passes through said screen means 
into said second cavities and out of said second outlets 
while the solid fraction is discharged from said ?rst out 
lets and through said outlet openings. 

9. A centrifugal separator as set forth in claim 8, 
wherein said rotary drum includes a pair of lateral walls 
transverse to said axis, one of said lateral walls having 
a plurality of circumferentially spaced outlet means com 
municating, respectively, with the outer ends of said 
ducts; ea frustoconical guide ring secured to said one 
lateral wall surrounding said outlet means for guiding 
the liquid fraction in outward and axial directions away 
from said outlet means; and a second collector housing 
surrounding said frustoconical ring and having a main 
outlet for the liquid fraction. 

10. A centrifugal separator as set forth in claim 9, 
wherein the other lateral wall of said drum has a cen 
tral opening 'bounded by an annular edge located in 
wardly of said inner ends of said separator means; where 
in said means for supplying the substance includes a 
pipe projecting through said central opening into the 
interior of said drum and having a slot for discharging 
the substance; and guide vanes located within said drum 
surrounding said pipe and extending into the proximity 
of said inner ends and inlets of said separator means; 
and drive means for rotating said guide vanes at a dif 
ferent speed than the rotary speed of said drum. 

11. A centrifugal separator as set forth in claim 10, 
wherein said drive means of said drum includes a hollow 
shaft, and said drive means of said guide vanes includes 
a shaft located within said hollow shaft; and compris 
ing a drive motor, and two transmissions having dif 
ferent ratios and respectively connecting said drive mo 
tor with said hollow shaft and with said shaft within 
said hollow shaft. 

12. A centrifugal separator, comprising, in combina 
tion, a rotary drum having an axis and an inner annular 
peripheral wall formed with outlet openings; a plurality 
of separator means disposed in said drum in circumfer 
entially adjacent positions each separator means includ 
ing a curved inwardly concave wall having inner and 
outer ends, said concave Wall being formed on one side 
with grooves extending between said inner and outer 
ends, each concave wall having on the other side there 
of ribs curved in accordance with the curvature of the 
adjacent separator means, each separator means includ 
ing a screen means extending between said inner and 
outer ends on said one side and closing said grooves, 
said ribs abutting said separator means adjacent said 
other side and forming with the same a ?rst cavity, and 
said grooves and screen means forming a second cav 
ity, said inner ends of said walls of said separator means 
forming inlets into said ?rst cavity, and said outer ends 
of said walls abutting said peripheral wall and forming 
‘between each other ?rst outlets from said ?rst cavity 
communicating with said outlet openings in said annular 
wall, said outer ends being formed with second outlets 
communicating with said second cavities; said screen 
means being curved and inwardly concave and extend 
ing throughout the curvature thereof at angles to radial 
and tangential directions in relation to said axis; and 
means for supplying a substance containing a liquid frac 
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tion and a solid fraction to said inlets so that the sub 
stance moving outwardly in said ?rst cavities under the 
action of the centrifugal force travels along said screen 
means whereby the liquid fraction passes through said 
screen means into said second cavities and out of said 
second outlets while the solid fractionis discharged from 
said ?rst outlets and through said outlet openings. 

13. A centrifugal separator as set forth in claim 12 
wherein said wall of each separator has two ribs at the 
axial ends thereof, and ‘wherein said ribs of adjacent sepa 
rator means abut each other, said ribs having outer con 
vex abutment edges having the same curvature as the 
respective surface portions of the adjacent separator 
means engaged thereby. 

14. A centrifugal separator as set forth in claim 13 
and including sealing means located in said ?rst cavities 
adjacent said ribs and respectively abutting said walls 
of adjacent separator means to seal said cavities. 

15. A centrifugal separator as set forth ‘in claim 13 
wherein said inner end of each separator wall has an 
undercut recess; wherein the inner end of each screen 
means is formed with a hollow bead located in said 
recess; and including a pin in said recess for holding 
said inner end of said screen means. 

16. A centrifugal separator asset forth in claim 13 
wherein‘ said inner end of each wall'of each separator 
means has a tongue inwardly projecting in a direction 
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different from the direction of said wall of each sepa 
rator means and forming with the tongue of the adjacent 
separator means a gap constituting said inlet, the width 
of said gap being determined by the height of said ribs 
at the inner ends of said separator means. 

17. A centrifugal separator as set forth in claim 13 
wherein said outer end of said wall of each separator 
means is an abutment portion extending in axial direc 
tion along the axial extension of said annular peripheral 
wall of said drum, and having an abutment surface abut 
:ting the inner surface of said annular peripheral wall hav 
ing the same cylindrical curvature, said abutment por 
tions having radial faces confronting each other. and 
forming said ?rst outlets from said ?rst cavities, said 
radial faces being located on opposite sides of said outlet 
openings in said annular ‘peripheral wall, and wherein 
said drum includes annular ribs surrounding said annular 
peripheral wall and crossing said ?rst outlets,‘ said an~ 
nular ribs having blade-like inwardly tapered edge por 
tions in the region of said ?rst outlets to guide the solid 
fraction along the sides of said annular ribs. 
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