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(54) METHOD FOR SEPARATING A LOOSE MIXTURE IN A FLOWING MEDIUM AND DEVICE FOR 
CARRYING OUT SAID METHOD

(57) A method for separating a loose mixture in a
flowing medium involves gravity feeding of particles, sub-
jecting said particles to an aerodynamic, monotonically
increasing action at an acute angle to the vertical by
means of a cascade of planar jets and outputting the
separated fractions. Prior to acting on the particles, each
jet is expanded until it merges with the adjacent jets. Two
differently sized circulation zones, upper and lower, are
created in a interjet space of the adjacent jets, upstream
of the merging point. Initial expansion is carried out con-
tinuously and unidirectionally - upwards only, to form a
stable lower circulation zone. The upper circulation zone
is formed periodically by the self-oscillation of the bound-
ary where adjacent jets merge, both along and transverse
to the direction of movement of the combined flow. The
sizes of the upper circulation zone, at its maximum, do
not exceed the sizes of the lower circulation zone. The
claimed device comprises: a hopper having a vibrating
chute; a multi-jet generator disposed therebelow; and rig-
id walls which are arranged at an angle to the vertical
and which are abutted at an angle of more than 90° by
additional walls. The generator is surrounded by lateral
walls having fraction collectors and is connected to an
air supply. The additional walls together with their adja-

cent pairs of walls form slot-like gaps. The width of the
additional walls is at least seven times greater than the
width of the adjacent gaps and is at least twice the width
of the adjoining rigid walls.
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Description

Field of the invention

[0001] The invention relates to methods and devices
for air separation of loose materials and may be advan-
tageously utilized in agriculture for purification and sort-
ing of seed of cereal, grass and other crops, at breeding
stations, at farming enterprises, in flour and provender
milling, as well as in production of building materials, in
food, chemical, coal industry and in other sectors of na-
tional economy.

Prior art

[0002] The prior art discloses a method for separating
a loose mixture in a flowing medium and a device for
carrying out said method, which essence lies in the fol-
lowing. The method for separating a loose mixture in a
flowing medium involves gravity feeding of particles, sub-
jecting said particles to an aerodynamic, monotonically
increasing action at an acute angle to the vertical by
means of a cascade of planar jets, and outputting the
separated fractions, wherein the action by means of the
cascade of planar jets occurs in the mode of a free alter-
nating forced scanning with the increase of the amplitude
and the scanning angle. The device for carrying out said
method comprises a hopper having a vibrating chute, a
jet generator disposed therebelow with planar nozzles
arranged one below another and at an acute angle to the
vertical, their cross-section, pitch and position angle in-
crease from top downward, wherein the generator is cou-
pled to a pressurized air supply and surrounded by lateral
walls, while fraction collectors are arranged below the
nozzles [see pat. of Ukraine No. 45881 in the class B07B
4/02 published on 15.04.2002 in the Bul. 4].
[0003] A main disadvantage of the known separation
method lies in a low quality of separation of the loose
mixture into fractions, particularly, particles having a sig-
nificant difference in weight and density. The essence of
this disadvantage lies in the following: the alternating and
free operation mode of the cascade of jets imminently
leads to a periodic, instable over time and space occur-
rence of pressure and exhaustion zones accompanied
by appearance of direct and reverse flows. In the zone
of reverse flows there occurs a drawing of particles (es-
pecially the light ones) into a movement that is reverse
to a direction of the main flow that leads to a partial mixing
of the already separated material. The instability of this
effect in time finally leads to a discoupling (breakage) of
the cascade of air jets in any random point that leads to
a failure of generation of an overall air flow, thereby sig-
nificantly reducing the separation quality. A disadvantage
of the known device lies in an imperfection of a structure
of the generator of the cascade of air jets, in particular,
its nozzles, which structural design cannot eliminate the
occurrence of the reverse air flows in a separation cham-
ber that leads to the reduction of the separation quality.

[0004] Also, there are known a method for separating
a loose mixture in a flowing medium and device for car-
rying out said method, which technological and structural
essence lies in the following. The method for separating
a loose mixture in a flowing medium involves gravity feed-
ing of particles of the mixture, subjecting them to an aer-
odynamic, monotonically increasing action at an acute
angle to the vertical by means of a cascade of planar
jets, and outputting the separated fractions, wherein prior
to subjecting the particles of the mixture to the aerody-
namic action, a flow of each air jet is switched to a mode
of a developed turbulence by means of expanding these
jets along the vertical until they merge with each other
with an eagre form of the flow or close thereto and cre-
ation, in the beginning of each interjet space of all adja-
cent jets, of not less than two differently sized circulation
zones. The device for carrying out the suggested method
for separating a loose mixture in a flowing medium com-
prises a hopper having a vibrating chute for gravity feed-
ing the mixture to the separation zone, a jet generator
disposed therebelow with nozzles are arranged one be-
low another and at an acute angle to the vertical, the
nozzles having rigid walls abutting to them from the top
along the entire width, as well as a pitch and an arrange-
ment width of the nozzles increase from top downward,
and the generator is coupled to an air supply for supplying
a pressurized air thereto and surrounded by lateral walls,
which simultaneously form a separation chamber having
fraction collectors arranged therebelow. Furthermore,
the width dimension of the rigid wall is not less than three
height dimensions of the cross-section of the abutting
nozzle, and a ratio of arrangement pitch of the nozzles
to the height of the cross-section of the upper nozzle
relative thereto is not less than four [see the International
application No. WO2010056220 in the classes B07B
11/00, B07B4 /02, B07B 4/00, published on 20.05.2010].
[0005] A main disadvantage of the known method for
separating a loose mixture in a flowing medium lies in its
low performance that is predefined by an insignificant
intensity of the separation process. Firstly, it is caused
by technological limitations in terms of provision of the
turbulence mode, namely: by means of a mere two-side
extension of the jets followed by their merge into a single
eagre flow. In this case it is not possible to maintain a
relatively powerful turbulence, since only two circulation
zones occur and operate (according to the claimed sub-
ject matter, not less than two, however, as practice
shows, not more as well, for the confirmation see Fig. 1
in said international application, wherein the author illus-
trates the circulation zones). An absence of a technolog-
ical possibility to increase a number of the circulation
zones without a risk of failure of the generation and break-
age of the eagre form of the flow of jets, as well as to
create additional aerodynamic effects in order to en-
hance the turbulence phenomena, e.g., by creating mi-
crovortexes, leads to impossibility to increase the inten-
sity and the separation process quality, in particular, to
increase a thickness of the mixture layer during gravity
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feeding thereof. That is, this scheme of creation of the
cascade of jets and turbulence zones is at the end of its
resources, since it is not possible to achieve a more de-
veloped turbulence in the separation chamber, thus, the
quality of the process for separating the loose mixture
into separate fractions cannot be further increased.
[0006] A main disadvantage of the known device for
separating the loose mixture in the flowing medium is a
presence of flat and horizontal nozzles in the structure
thereof. It is known that a nozzle, as a technological de-
vice, is intended to accelerate liquids or gases up to a
given speed and to set a certain direction of the flow. As
a result of utilizing the flat and horizontal nozzles in the
structure of the known device, the resulted cascade of
air jets is too powerful and rapid (high-speed), so that the
zone of the developed turbulence is displaced to the mid-
dle of the separation chamber and has a small length,
thus, the separation of the mixture into fractions fails to
occur fully therein. Therefore, a portion of the loose mix-
ture is firstly accelerated by straight jets up to a high
speed and then it partly drops through the zone of the
developed turbulence, while remaining non-separated, -
they are simply drifted by the powerful air flows and they
are chaotically settled in different collectors. This leads
to a non-controlled formation of mixed fractions. There-
fore, a presence of said nozzles with rigid walls does not
facilitate the increased in the separation quality in any
way, yet otherwise deteriorates it, as well as complicates
the structure of the separator unreasonably.
[0007] Further significant disadvantage of the known
device lies in that the whole set of nozzles with the rigid
walls of the generator is arranged in a single vertical
plane. Considering the fact that the rigid walls are ar-
ranged at an acute angle to the vertical, their pitch and
angle are increased from top downwards, between the
vertical wall of the generator and each of the above-men-
tioned rectangular rigid walls there are formed "pockets",
which receive particles of the loose mixture, heavy im-
purities etc. Eventually it leads to filling said "pockets"
with these substances. In view of notable volumes of such
accumulations (the width of the rigid walls increases from
top downwards), there is a need in a periodical stop of
the operation of the separator and its cleaning in order
to avoid its overload and deterioration of conditions for
forming the cascade of air jets. This procedure is non-
technological and rather long-term, since the device must
be partially disassembled and assembled after the clean-
ing, as well as it is economically unjustified, since a com-
pulsory "shut down" for a preventive servicing will nega-
tively affect the overall performance of the device. Fur-
thermore, the structure of the nozzles with the rigid walls
is generally non-perfect, since it is rather problematic to
manufacture and fix them in the air generator exactly in
a parallel arrangement.
[0008] In terms of an essence and an effect being
achieved, the closest ones are a method for separating
a loose mixture in a flowing medium and a device for
carrying out said method, which are taken as a prototype

and which process and structural essence lies in the fol-
lowing. The method for separating a loose mixture in a
flowing medium comprising gravity feeding of particles
of the mixture, subjecting them to an aerodynamic, mo-
notonically increasing action at an acute angle to the ver-
tical by means of a cascade of planar jets, and outputting
the separated fractions, wherein prior to subjecting the
particles of the mixture to the aerodynamic action, a flow
of each jet is switched to a mode of a developed turbu-
lence by means of expanding them along the vertical until
they merge with each other with an eagre form of the flow
or close thereto and creation, in the beginning of each
interjet space of all adjacent jets, of two differently sized
circulation zones, upper and lower. This method is char-
acterized in that prior to the creation of the circulation
zones, the direction of the flow of the jets is rapidly
changed from the vertical one to almost horizontal one
followed by their compression along the vertical. The de-
vice for carrying out the described method for separating
a loose mixture in a flowing medium comprises a hopper
having a vibrating chute, an air generator disposed ther-
ebelow with rigid walls arranged one below another and
at an acute angle to the vertical, their pitch and position
width increase from top downward, and coupled to an air
supply to supply a pressurized air to the generator and
surrounded by lateral walls, as well as fraction collectors,
wherein an end of each rigid wall is provided with an
additional wall arranged at an angle thereto along its en-
tire length, the width of the additional wall is less than a
distance between an adjacent rigid wall located above,
which are arranged in a shifted manner along the hori-
zontal, thereby forming a gap relative to a lower rigid wall,
and a chamber for turning the air flow at an entry into the
gap, wherein the chambers for turning and the gaps in-
crease from top downwards [see pat. of the Russian Fed-
eration No. 2462319 C2 in the class B07B 4/02 published
on 27.09.2012].
[0009] A main disadvantage of the known method for
separating lies in that it does not provide a qualitative
separation of particles of a complex shape and a non-
uniform surface roughness into fractions. The presence
of this disadvantage is caused by structural imperfection
of the device that carries out said method. The jet gen-
erator of the prototype is configured so that the air jets
run out into slots between the rigid wall and, according
to the Coanda effect, tilt (adhere) to the additional wall.
At the same time, an exhaustion zone appears beyond
the rigid wall on the side of the separation chamber,
wherein two turbulence zones are explicitly formed,
which are comparable in sizes, and beyond them, almost
symmetrically thereto, there is formed a third sub-tie tur-
bulence zone having nearly the same sizes. That is, the
three turbulence zones build an almost symmetrical fig-
ure that consists of the turbulence zones. As a result of
such situation, beyond the last turbulence zone there is
formed a plurality of air vortexes having a small and (at-
tention!) identical (emphasis added) size, which then
causes a straight-lined flow of the jets upon their merge,
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the vectors of the jets is directed upwardly in an inclined
manner. Since all the vortexes have identical size and
rotate with identical speed, an overall turbulent flow be-
comes non-sensitive to the shape and non-uniformity of
the roughness of the particles being separated. Since
the material being separated, e.g., a grain mass, consists
of particles, which differ not only in sizes (the known
method produces separation of the particles into fractions
according to the sizes), but also in a shape and rough-
ness, these physical parameters of the particles, the
known method is not able to take into account these cir-
cumstances, thus, it poorly interacts with said particles,
thereby resulting in that they enter the fraction collectors,
which are not the ones, which are intended for them ac-
cording to their sizes. Generally, this decreases the sep-
aration quality caused by a specificity of the turbulence
flow (a symmetry and presence of the vortexes having
an identical kinetic energy therein), which is formed due
to structural characteristics of the jet generator

Problem to be solved

[0010] The invention is aimed at increasing the quality
of separation of the particles having a complex shape
and a non-uniform surface roughness due to creation of
an upward turbulent flow having non-uniform properties
across a section by changing the structure of the jet gen-
erator.

Summary of the invention

[0011] The stated problem is solved by the fact that in
a method for separating a loose mixture in a flowing me-
dium comprising gravity feeding of particles, subjecting
them to an aerodynamic, monotonically increasing action
at an acute angle to the vertical by means of a cascade
of planar jets, and outputting the separated fractions,
wherein prior to subjecting the particles, each jet is ex-
panded until it merges with the adjacent ones and crea-
tion of two differently sized circulation zones, upper and
lower, in an interjet space of the adjacent jets, upstream
of the merging point, according to the proposal, the initial
expansion is carried out continuously and unidirectionally
- upwards only to form a lower stable circulation zone,
and the upper circulation zone is formed periodically by
the self-oscillation of the boundary where the adjacent
jets merge, both along and transverse to the direction of
movement of the overall flow, wherein the sizes of the
upper circulation zone, at its maximum, do not exceed
the sizes of the lower circulation zone.
[0012] The stated problem is also solved by the fact
that in a device for carrying out said separation method
comprising a hopper having a vibrating chute, a multijet
generator disposed therebelow, the generator including
rigid walls which are arranged at an acute angle to the
vertical and which are abutted by additional walls at an
angle, which form slot-like gaps together with adjacent
pairs of walls, wherein the generator is coupled to a pres-

sure supply and surrounded by lateral walls having frac-
tion collectors, according to the proposal, the slot-like
gaps are arranged above the rigid walls, and the addi-
tional walls abut to the rigid walls at an angle of more
than 90°, wherein the width of the additional walls is at
least seven times greater than the width of the abutting
gaps and is twice the width of the adjoining rigid walls.
[0013] The proposed technical solution implies sepa-
ration in a turbulent flow that is non-symmetrical in a
structure that is characterized by a presence of vortexes
of different calibers therein, which, during interaction be-
tween each other, exchange energy in a more intensive
manner that vortexes of identical sizes (as peculiar to the
prototype) due to a difference in linear rotation speeds
that leads to intensification of the turbulence of the overall
air flow. Due to the difference in the linear rotation speeds
caused by different sizes of the adjoining vortexes, there
is observed a smooth turnup of the overall air flow along
the length of the separation chamber that even strongly
enables to retain the particles in an active zone and thus
to perform more accurate separation of the particles hav-
ing a complex shape and a non-uniform surface rough-
ness into fractions as a result of the fact that the "small"
vortexes better interact with the small particles, and
"large" vortexes better interact with the large particles.
Therefore, different calibers of the vortexes enable to act
on all types of the particles with an identical intensity, and
thus to increase the quality of the separation of the loose
mixture. Achievement of said purpose became possible
mainly due to the structural change of the multijet gen-
erator. While the Coanda effect is used in the prototype
for "adherence" of the upper plane of the jet to the rigid
wall, in the claimed one it is inversely used for "adher-
ence" by the lower plane. Precisely because of this, in a
wide range of sizes the vortexes of different calibers are
formed along an "effective" section of the jet that even-
tually leads to increase of the turbulization of the overall
air flow, and as it is known, in case of a high turbulence
extent, an air "shadow" that is usually formed beyond the
grain almost disappears.
[0014] The increase of the turbulence of the air flow
firstly enables to reduce the length of the separation
chamber, thus, a metal consumption of the device (a sep-
arator), secondly, to reduce an energy consumption of
the separation process, thus, to use power facilities (a
fan) of lower power, to increase a versatility (to increase
a non-sensitivity to a composition and type of the loose
mixture), thirdly, to increase the separation quality re-
gardless of the shape and roughness of the particles
comprised in the loose mixture.
[0015] Therefore, a set of all essential features of the
proposed technical solutions relating to the method for
separating a loose mixture in a flowing medium and de-
vice for carrying out said method obtained as a result of
introduction of certain structural changes into the multijet
generator enables to achieve the technical effect stated
in the statement of the problem.
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List of figures of the illustrative materials

[0016] Further essence of the invention is explained
by the illustrative material that depicts the following:

Figure 1 - a diagram of the proposed device for car-
rying out the claimed method;
Figure 2 - a cross-section of the multijet generator
intended to explain a process of forming the circula-
tion zones.

Arrows in the Figures 1 and 2 illustrate movement direc-
tions of the air flows. The dashed line in the Figure 2
shows a change in the flow direction of the air jet, the
solid lines show the turbulence zones and the vortexes.

Description of the preferred embodiment of the in-
vention

[0017] The device for carrying out the proposed meth-
od for separating a loose mixture in a flowing medium
consists of a hopper 1 having a vibrating chute 2 for grav-
ity feeding particles of the loose mixture to a separation
zone. A multijet generator 3 is disposed under the vibrat-
ing chute 2, the generator being an enclosed volume hav-
ing a set of output slot-like gaps 4 mainly having a rec-
tangular section. A height of the section of the output slot-
like gaps 4 and an interval therebetween increase from
top downwards. The slot-like gaps 4 are arranged above
rigid walls 5, while additional walls 6 abut to the rigid walls
at an angle α > 90°. The width of the additional walls 6
is at least seven times greater than the width of the abut-
ting slot-like gaps 4 and is at least twice the width of the
adjoining rigid walls 5. Fraction collectors 7 adjoin the
multijet generator 3 from the side of the slot-like openings
4. The multijet generator 3 is coupled to a pressurized
air supply P for supplying the air thereto, and its side
edges are surrounded by lateral walls 8.
[0018] The proposed method for separating the loose
mixture in the flowing medium is carried out as follows.
[0019] The loose mixture to be separated is gravity fed
from the hopper 1 to the separation zone by means of
the vibrating chute 2. The particles of said mixture, which
are in a free fall, are subjected to the action of a cascade
of air jets at an acute angle to the vertical in a mode of a
developed deep turbulence. The upper portion of the air
flow that comes out from the slot-like gap 4 immediately
becomes to incline upwardly, since it does not encounter
any mechanical obstacle, and the lower portion of the
same air flow continues to move in parallel to the rigid
wall 5 and is able to slightly incline downwardly only in
the end thereof. As a result of the different inclination of
the upper and lower portions of the air flow, the merge
of the adjacent lower portion of the upper jet and the
upper portion of the lower one (the adjacent jet that
comes out of the adjacent slot-like gap 4) takes place in
a point B in a non-symmetrical manner relative to the
additional wall 6. Under the action of instable additional

circulation zones under the additional wall 6, the point B
periodically moves to the point A. As a result of presence
of the self-oscillation process, there is formed a doubled
tail consisting of a plurality of the upper small vortexes 8
and lower larger vortexes 9. It is observed that in the
doubled tail there is a more intensive interlayer friction
of the air flow that increases the overall extent of turbuli-
zation of the air flow. When two vortexes of different sizes
(small and large) meet with each other, they, at the same
time having different kinetic energy, convey a part of the
energy to each other due to a deceleration that eventually
leads to a curvature of the jet upwardly, thereby resulting
in a buoyant aerodynamic force that increases a resi-
dence time of the particles of the mixture in the active
highly turbulated zone and it positively affects the quality
of separation of the loose mixture. After the particles of
the loose mixture passed the cascade of the air jets and
the developed turbulence zone, the separated fractions
are removed.
[0020] The significant difference of the proposed meth-
od for separating the loose mixture in the flowing medium
and, thus, the device for carrying out said method, from
other known solutions in this field of the knowledge lies
in the formation of a change of conditions for cleavage
of the air flow in the turbulization zone to form the air
vortexes having different sizes, and thus having different
kinetic energy, and to increase the power and to increase
the extent of the turbulent operation mode of the cascade
of the air jets in such particular way. Said difference pro-
vides a high quality of the separation process and, at the
same time, a significant simplification of the device struc-
ture. None of the known methods for separating a loose
mixture in a flowing medium could simultaneously have
all the above-mentioned properties, since they absolutely
do not imply a change in conditions for cleavage of the
air jets, increase the turbulization zone, in particular, by
forming microvortexes, which are different in sizes.
[0021] Therefore, the principle of separation of the
loose mixture in the flowing medium and the structure of
the multijet generator that provides carrying out said
method, which are proposed in the present invention,
lead to achievement of the qualitatively new technical
effect as compared to the known analogues and the pro-
totype.
[0022] The proposed method and device do not com-
prise any elements or processes, which could not be re-
produced at the present stage of development of science
and technology, in particular, when manufacturing air
separators, therefore, they are considered to be the ones
that meet the criteria of "industrial applicability".
[0023] The known sources of patent documentation,
scientific and technical information and another informa-
tion do not disclose any method for separating a loose
mixture in a flowing medium and a device for carrying
out said method which could have the proposed set of
essential features, thus, the proposed technical solutions
are considered to be the ones that meet the criteria of
"novelty".
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Technical advantages of the invention

[0024] A comparative analysis of the proposed inven-
tion with the known technical solution taken as the pro-
totype has shown that the asymmetry of the merge of the
jets causes their general curvature upwards during for-
mation of their cascade and leads to creation of new tech-
nical advantages, in particular, the following ones:

- creation of the vortexes of different sizes, which en-
hance the extent of the turbulization of the air jet due
to a presence of the self-oscillation process in the
zone of merge of the adjacent jets;

- for the same reason, formation of the upward curva-
ture of the jets of the overall cascade that enables
to increase the residence time of the particles in the
zone of high turbulence of the air flow;

- reduction of sizes of the separation chamber due to
increase of the extent of turbulization of the air flow
and its upward curvature;

- reduction of the energy consumption of the process
for separating the loose mixture for the same reason;

- increase of the quality of the separation of the loose
mixture regardless of the shape and roughness of
the particles comprised therein due to non-sensitivity
to the shape and non-uniformity of the roughness of
the particles.

[0025] Since these properties are not obvious and do
not clearly follow for persons having skills in this field of
knowledge from the existing prior art, it can be concluded
that the proposed technical solutions meet the criteria of
"inventive step".
[0026] The economic benefit of introduction of the in-
vention into the manufacturing industry as compared to
use of the prototype is obtained due to increase of yield
of the qualitative product, reduction of the device cost
and reduction of the energy costs for the separation proc-
ess.
[0027] After the proposed method for separating a
loose mixture in a flowing medium and device for carrying
out said method are described, it should be obvious for
persons skilled in this field of knowledge that the above-
described matter is only illustrative, but not limiting, being
represented by the present example. Numerous possible
embodiments of the proposed method and device may
vary dependent on characteristics of an initial loose ma-
terial, field of use and desired manufacture volumes, and
it is clear that they fall within a scope of one of traditional
and natural approaches in this field of knowledge and
considered as being the ones that fall within the scope
of the proposed technical solutions.
[0028] The key essence of the proposed technical so-
lutions lies in that in the separation process during the
formation of the circulation zones there is the self-oscil-
lation process occurring in the zone of the jets merge
thereby forming the vortexes having different sizes that
is caused by the change of the structure of the multijet

generator of the device for separation that, in combina-
tions, enables to curve the cascade of the air jets upwards
significantly and to increase the extent of the turbulization
of the jet cascade, thus, to increase the intensity of action
onto the particles of the mixture having different shape
and roughness, and thereby to increase the separation
quality with simultaneous compression of the energy re-
sources being used, and these particular circumstances
enabled the proposed method and device to gain the
above-mentioned and other benefits. Surely, use of only
separate elements of the proposed technological and
structural advancements will limit a range of benefits list-
ed above and cannot be considered as novel technical
solutions in this field of knowledge, since other technical
solutions similar to the described method and device al-
ready do not require any creative approach from design-
ers and engineers, and cannot be considered as results
of their creative work or new intellectual property objects
to be protected by protection documents.

Claims

1. A method for separating a loose mixture in a flowing
medium comprising gravity feeding of particles, sub-
jecting them to an aerodynamic, monotonically in-
creasing action at an acute angle to the vertical by
means of a cascade of planar jets, and outputting
the separated fractions, wherein prior to subjecting
the particles, each jet is expanded until it merges
with the adjacent ones and creation of two differently
sized circulation zones, upper and lower, in an inter-
jet space of the adjacent jets, upstream of the merg-
ing point, characterized in that the initial expansion
is carried out continuously and unidirectionally - up-
wards only, to form a lower stable circulation zone,
and the upper circulation zone is formed periodically
by the self-oscillation of the boundary where the ad-
jacent jets merge, both along and transverse to the
direction of movement of the overall flow, wherein
the sizes of the upper circulation zone at is maximum
do not exceed the sizes of the lower circulation zone.

2. A device for carrying out the method for separating
according to claim 1, the device comprising a hopper
having a vibrating chute, a multi-jet generator dis-
posed therebelow, the generator including rigid walls
which are arranged at an acute angle to the vertical
and which are abutted by additional walls at an angle,
which form slot-like gaps together with adjacent pairs
of walls, wherein the multijet generator is coupled to
a pressure supply and surrounded by lateral walls
having fraction collectors, characterized in that the
slot-like gaps are arranged above the rigid walls, and
the additional walls abut to the rigid walls at an angle
of more than 90°, wherein the width of the additional
walls is at least seven times greater than the width
of the abutting gaps and is twice the width of the
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