wo 20137167133 A1 [N A0F A0 RO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

—~
é

=

\

(10) International Publication Number

WO 2013/167133 Al

14 November 2013 (14.11.2013) WIPO I PCT
(51) International Patent Classification: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
BO7B 1/28 (2006.01) BO7B 1/42 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
. L HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(21) International Application Number: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
PCT/DK2013/050129 ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI
(22) International Filing Date: NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
6 May 2013 (06.05.2013) RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
(25) Filing Language: English ZIM, ZW.
(26) Publication Language: English (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available). ARIPO (BW, GH,
PA 201200333 11 May 2012 (11.05.2012) DK GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(71) Applicant: ALVIBRA A/S [DK/DK]; Anker Andersens TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Vej 1, DK-7160 Torring (DK). EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
(72) Inventors: GRUNDTVIG, Henrik; Hgjrisvej 11 B, DK- MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
. ) . TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
8240 Risskov (DK). RASMUSSEN, Alfred; Fargegards- ML, MR, NE, SN, TD, TG)
vej 45, DK-5700 Svendborg (DK). SKOVBO ANDER- i T T T ’
SEN, Allan; Liseborg Hegn 8a, DK-8800 Viborg (DK). Published:
(74) Agent: PATRADE A/S; Fredens Torv 3A, DK-8000 Aar- —  with international search report (Art. 21(3))
hus C (DK). —  before the expiration of the time limit for amending the
(81) Designated States (unless otherwise indicated, for every claims and to be vepublished in the event of receipt of

kind of national protection available):
AO, AT, AU, AZ, BA, BB, BG, BH,

AE, AG, AL, AM,
BN, BR, BW, BY,

amendments (Rule 48.2(h))

(54) Title: INDUSTRIAL SIEVE FOR SEPARATION OF MATERIALS

70 % ;‘{ //4

K “\(/LL ’/ ’ _
/iwlzz&f- k;% c LM
¢ oy A3 I

Fié' {

(57) Abstract: Industrial sieve (1) for separation of materials in powdered, granular or other particulate form, where said industrial
sieve (1) comprises a sieve (l0)arranged in a frame (11) which frame (11) comprises a side member (11', 11") on each opposing side
of the sieve (10), where said side members (11', 11") are connected to a reciprocating reference mass (30) by resilient suspension
means (13, 14), and where linear reciprocating means (20) for reciprocating said sieve (10) relative to the reference mass (30) is/are
arranged such that the reciprocating force stemming from the reciprocating means (20) is transferred linearly and equally to each side

member (11', 11").
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Industrial sieve for separation of materials

Field of the Invention
The present invention concerns an industrial sieve for separation of materials in pow-

dered, granular or other particulate form.

Background of the Invention

In the art it is well-known to use sieves for separating different fractions of either the
same or different materials. By arranging the material which is to be separated on a
mesh or a plate with apertures and vibrating the mesh plate or plate with apertures up
and down, back and forth or a combination, material having a particle size less than the
mesh opening or the aperture opening, will fall through the sieve and thereby be sepa-

rated from the material as such.

In the art there are a number of devices which may perform this separation.

Description of the Invention

The present invention is special in that it provides an industrial sieve for separation of
materials in powdered, granular or other particulate form, where said industrial sieve
comprises a sieve arranged in a frame which frame comprises a side member on each
opposing side of the sieve, where said side members are connected via linear recipro-
cating means to a reciprocating reference mass, for reciprocating said sieve relative to
the reference mass such that the reciprocating force stemming from the reciprocating
means is transferred linearly and equally to each side member where the linear recipro-
cating means is mounted on a separate foundation, and where resilient suspension
means are provided between the side members and the foundation and further that the
reciprocating means is a linearly reciprocating drive unit, where said unit comprises a
motor having a rotatable output shaft which output shaft is connected eccentrically to
two radially extending load members, which load members each by means of a spring is
connected to a reciprocating mass, where said reciprocating masses are slidingly ar-

ranged on a common linear axle, separated by a resonant spring, and where the side
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members of the sieve is connected to one of the reciprocating masses, and the recipro-
cating reference mass is connected to the other reciprocating mass, and the motor and

the sliding axle are mounted on a foundation.

By providing controlled and directional reciprocating movement to the sieve and espe-
cially by making sure that each side of the sieve is moved in unison a truly linear
movement of the openings in the sieve is achieved. The movement of the sieve is both
vertical and horizontal, and as such a particle on the sieve will be thrown upwards and
forward during the separation process. In this manner it is possible to load the sieve in
one end and collect the fractions or the remaining material on the sieve in the opposite
end to the loading end. By furthermore making sure that the horizontal movement is
larger than the vertical movement as disclosed in a further advantageous embodiment
of the invention the continuous movement of material along the sieve’s surface is en-

sured.

Furthermore, as the movement is provided as a linear movement, the particles will only
be activated in one direction creating a homogenous flow along the sieve’s surface
thereby avoiding conglomeration of material in areas of the sieve’s surface where prior
art devices may have interference movements causing dead zones or especially active

zones where no material at all is present.

The linear movement of the sieve back and forth will provide for a more effective sepa-
ration due to the way the apertures or mesh openings appear to the particles. When the
mesh is being moved back and forth and to the sides the area covered by the wires
making up the mesh will effectively make the opening appear smaller whereas when the
mesh is moved in one direction only the wires being arranged at an angle to this direc-
tion will move relative to the particles whereby the effective opening of the mesh ap-
pears to be larger thereby creating more effective separation on the sieve. Naturally,
the sieve opening will determine which particles will be able to fall through the sieve,
but it may take longer and thereby increase the process time before the particles of the

determined size pass through the sieve than what is the case with the present invention.
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This type of reciprocating drive unit has earlier been used in linear transport mecha-
nisms, but due to the special movement of the reciprocating drive unit special ad-
vantages as described above and as will be evident below are achieved by implementing

this device in an industrial sieve unit.

In a further advantageous embodiment of the invention the resilient suspension means
are leaf springs which are flexible in one direction and firm in the perpendicular direc-
tion. Therefore, by arranging the leaf springs such that they will flex in the linear direc-
tion of the reciprocating means the flexibility in that direction is ensured whereas the
movement in a perpendicular direction, i.e. direction across the sieve is avoided where-

by the advantages already mentioned above is safeguarded.

The resilient suspension means in the shape of leaf springs may either be separate leaf
springs arranged one in each side connecting the side members to the foundation or
may be one single leaf spring arranged such that it connects with both side members

and the foundation.

In this connection it should also be understood that the side members may be integral
with the sieve such that for example a large number of apertures may be provided in a
bottom section of a closed pipe where the rest of the wall of the pipe not being provid-
ed with apertures has the function of the side members, i.e. to convey the linear oscil-
lating movement from the vibration generating unit to the sieve. Naturally, also half
open pipes, 1.e. pipes having a bottom and side surfaces whether they are circular or U-
shaped, may also be interpreted within the scope of the present invention as being a

sieve integrating the side members.

In a further advantageous embodiment of the invention the reciprocating means com-
prises two units, one unit coupled to each side member of the sieve, and where a con-
trolling unit is provided, which controlling unit synchronises the two units to provide

identical action to the respective side members.
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By having two units working synchronously a relatively large force may be imparted to
the side members and thereby to the sieve. In this connection it is important to control
the units such that the two units are synchronized and thereby provide identical action

to the respective side members.

In a still further advantageous embodiment of the invention the reciprocating means is a
single unit, which unit is mechanically coupled to each side member, such that corre-
sponding reciprocating action is transferred to each side member. Naturally, it is easier
to control a single unit and for example by axle means transfer the reciprocating force
to the side members of the sieves whereby a uniform reciprocating action is created in
the side members due to the action of the single reciprocating unit. The axle, however,
has to be relatively stiff in order to ensure that a transfer of power from the single unit
is substantially identical to the two side members which impart the movement to the
sieve. Also for sieves designed for large quantities and loads, a two unit solution as

described above may be advantageous.

In a still further advantageous embodiment of the invention the sieve comprises a sec-
tion with a plate bottom and a section downstream from the plate bottom comprising
apertures or one or more mesh sections. The plate bottom shall in this connection be
understood as a closed bottom, for example just a plate member/surface without aper-
tures or mesh where any product placed on this will not be able to fall through the bot-
tom but will be transferred to the mesh section or the bottom section comprising aper-

tures whereby separation, i.e. sieve action will again be possible.

These sections having a plate bottom may be utilized in order to provide special work
procedures, for example if the objects to be separated on the sieve are vegetables the
plate bottom section will allow washing of the vegetables where it is possible to retain
the water around the vegetables for a certain period of time before the water is drained

off during the mesh/aperture sections of the bottom.

In this manner the sieve provides a number of advantages in addition to the effective

separation as already discussed above.
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In a still further advantageous embodiment of the invention the industrial sieve com-
prises two sieves; a first sieve arranged above a second sieve, where said first sieve is
arranged connected to said side members, and where said second sieve is part of or
constitutes said reference mass and where said second sieve is further connected to and
agitated by said reference mass, and where optionally a collection tray or conveyor is

arranged below said second sieve.

As the unit which generates the reciprocating action is connected between the sieve
and a reciprocating reference mass and mounted on a foundation, the replacement of
the reciprocating reference mass by a further sieve either completely or partly creates

extra sieve action/capability with the same energy consumption.

Naturally, if the second sieve is not heavy enough or if the second sieve is lighter than
the first sieve, additional weight compensation may be added or subtracted from one of
the other sieves in order to achieve a weight balance creating the optimal reciprocating

action between the two “masses” comprised by the sieves.

For this embodiment as for all the embodiments within the invention a bottom tray or
conveyor may be provided below the sieve or sieves in order to collect any material
which passes through the sieves and/or transport it away from the industrial sieve in-

stallation for further processing or to be discarded, reworked, or any other purpose.

In a further advantageous

In a still further advantageous embodiment the sieve or sieves are arranged substantial-
ly horizontally. Due to the linear movement generated by the reciprocating drive unit
any material placed on the sieve’s surface will be pushed forward and upwards and
therefore when the sieve moves in one direction the particles on the sieve’s surface will
be thrown into the air in a forward direction and while the particles are in the air the
sieve will reciprocate and move back whereby the particles will land further down the
sieve’s surface relative to where they started. Therefore, it is not necessary to provide

the sieve’s surface with a slant which is otherwise common practice in the industry.
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In a further embodiment of the invention the angle of the sieve’s surface is variable. By
being able to change the slant of the surface on which the material is transported it is
possible to increase or decrease the time the material spends on the sieve and thereby
the sieving action, i.e. allowing more time to achieve a full separation of materials or
for other materials separating easily, achieve a faster process time, and thereby in-
creased production. These features are dependent on the type of material which is to be
separated on the sieve. For example when treating ground spices which may be in
powder form, a relatively long separation time is necessary whereby it may be advanta-
geous to be able to slant the surface of the sieve thereby reducing the forward move-
ment of the particle on the sieve’s surface. For other applications such as for example
the one already mentioned above where vegetables are being separated the relatively
coarse appearance of the vegetables usually renders them easy to separate and as such
a relatively higher separation speed and thereby travelling speed of the objects along

the sieve may be used in order to achieve the effective separation.

The means for changing the angle of the sieve’s surface may be any suitable means
such as for example telescopic cylinders which may be controlled independently for
each sieve or there may be fixed mechanical installations such that the sieve is arranged
in a given angle and fixated in this angle whereafter the sieving process is carried out.
Other manners in which to alter the angle of the sieves may also be contemplated with-

out departing from the inventive scope.

In a still further advantageous embodiment of the invention the linear reciprocating
means for reciprocating said sieve(s) relative to the reference mass or further sieve
is/are arranged such that the reciprocating force stemming from the reciprocating
means is transferred having a horizontal force component and a vertical force compo-

nent, where the horizontal force component is larger than the vertical force component.

The advantages of being able to control the horizontal and vertical components respec-
tively have already been discussed above, and it is clear that by being able to control

these the movement of the particles on the sieve may be controlled and thereby the
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separation speed and the overall production speed may be adjusted in order to achieve

the highest possible acceptable separation speed.

Description of the Drawing

The invention will now be explained with reference to the accompanying drawing

wherein

figure 1
figure 2
figure 3
figure 4

figure 5
figure 6
figure 7a and b

figure 8

figure 9

illustrates an industrial sieve for separation of materials,

illustrates the sieve in figure 1 is seen from behind

illustrates a further embodiment of the sieve

illustrates an embodiment of the invention with sieves being enclosed
in a housing

illustrates a drive unit

illustrates a cross-section through an embodiment of the invention
illustrate constructions where the sieve is an integrated section of a
tubular member 34

illustrates a further embodiment where the sieve structure comprises
a first sieve and a second sieve

illustrates a further embodiment of the invention where two sieves

are arranged superposed each other

Detailed Description of the Invention

In the figures two specific embodiments of the invention are illustrated, but it should be

noted that other embodiments may be conceived within the scope of the appended

claims.

In figure 1 is illustrated an industrial sieve for separation of materials. The materials

may be any type of material and may be provided on the sieve in any shape such as

powder, granular or other particulate form. The sieve’s surface will naturally be de-

signed to handle that particular type of material which it is desired to separate, such

that for example for powder the mesh size on the sieve will be very small whereas for

more granular particulate matter the sieve sizes will be larger, i.e. the mesh size will be

larger.
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The industrial sieve 1 comprises a sieve 10 arranged in a frame 11 which frame 11
comprises a frame member 11°, 117, see figure 3 on each opposing side of the sieve
10. The side members 11°, 11’7 are in turn connected, in this embodiment by a bar 12
via linear reciprocating means 20 to a reciprocating reference mass 30. The linear re-
ciprocating means 20 transfers the reciprocating actions linearly and equally to each
side member due to the linear reciprocating means’ 20 connection to the bar 12 which

in turn is connected to the side members 117, 11°°.

The linear reciprocating means 20 is mounted on a separate foundation 21 onto which
resilient suspension means 13, 14 also are mounted. The resilient suspension means 13,

14 are arranged between the side members 11°, 11°” and the foundation 21.

The linear reciprocating means 20 is in an embodiment illustrated with reference to
figure 1, 2 and 3 a linear reciprocating drive unit, said unit comprising a motor 22, said
motor having an output shaft 23 which is eccentrically connected to two radially ex-
tending load members 24, 25. A schematic illustration of the linear reciprocating drive
unit is illustrated with reference to figure 5. The load members 24, 25 are slidingly ar-
ranged on a common linear axle 26 separated by a resonance spring 27. The load mem-
bers 24, 25 are also connected to the output shaft by axles incorporating springs 28,

28’.

Returning to figure 1 the sieve 10 will when the motor is activated be exposed to recip-
rocating action due to the coupling of the side members 11 via the bar 12 to the mass
24 and move back and forth very quickly. The resilient means 13, 14 which typically
will incorporate leaf springs 15, 16 will ensure that the movement of the sieve is linear,
i.e. back and forth without a sideways component. Therefore, any material placed on

the sieve will be exposed to a reciprocating force created by the drive unit 20.

Looking in detail to the actual movement of the sieve 10 the leaf springs will when the
sieve 10 is moved to the right in figure 1 bend whereby the sieve 10 will be slightly
lowered. During this movement any particles on the sieve will be accelerated towards
the right and become airborne due to the movement of the sieve. At the same time,

while the particles are airborne the reciprocating means will cause the sieve 10 to move
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in the opposite direction, i.e. towards the left, and thereby relative to the airborne par-
ticle which is moving forward the sieve will be moved towards the left whereby the
particle will land further to the right on the sieve relative to the position of the particle

before the movement of the sieve.

Turning to figure 2 the sieve in figure 1 is seen from behind such that it is clear that
resilient suspension means 13°, 13”” (and not visible 14’, 14°") are arranged on either
side of the sieve 1 thereby connecting the side members 11°, 11’ to the foundation 21.
This is in order to ensure that a true linear movement of the sieve is achieved without
any movement twisting the sieve thereby creating vibrations perpendicular to the longi-

tudinal direction of the sieve.

In figure 3 is illustrated a special embodiment of the sieve 10 where the surface of the
sieve in a first section 10 is solid, i.e. without apertures, mesh openings and the like

and further downstream is provided with a mesh or apertures in the section 10",

This configuration combines two advantageous features, namely that in the solid sec-
tion 10’ it is possible to carry out other procedures than separation of the materials
placed on the sieve. For example for vegetables, fruits etc. it is possible to sort, wash,
wax or otherwise treat the materials/objects before they arrive at the sieve section 107,
where the materials/objects may be graded and/or debris sorted away either manually
or through the sieve.. Where for example it is desirable to wash vegetables in the sec-
tion 10°, the water will not drain away until it reaches the section 10’ provided with

mesh or apertures.

Turning to figure 4 an embodiment of the invention is illustrated being enclosed in a
housing 50 where the reference mass 30 instead of being a reference mass is a second
sieve 31 arranged beneath the first sieve 10. The first sieve 10 is illustrated by the dots
(fastening points of the sieve to the inner side of the housing) , whereas the second

sieve 31 is only illustrated by the housing’s shape.

However, turning to figure 1 it is clear that if the counter mass 30 was replaced by a

second sieve 31, material passing through the upper sieve 10 would arrive on the lower
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sieve 31. Any material being smaller than the mesh size on the second sieve 31 (31 in
figure 4) would fall through that sieve 31 and arrive on the foundation 21. However, in
practice as illustrated in figure 4 the material passing the second sieve 31 will be col-

lected by a tray or a conveyor and transported to further processing.

The sieve structure illustrated in figure 4 is provided with an inlet 60 and as two sieves
10, 31 are provided, two outlets 61, 62 are provided, one for each end of each sieve. In
this manner it is possible to introduce material through the inlet 60 and have it separat-
ed into three fractions i.e. a fraction on the upper sieve 10 which will be collected at
the outlet 61, a second fraction passing through the first sieve and arriving on the sec-
ond sieve 31 and collected through the outlet 62 and a third fraction arriving in the
bottom tray 32 which may either be collected after the sieving process is finished by
removing the bottom tray 32 or where the bottom tray is provided with a conveyor,

may continuously be conveyed away for further processing.

In figure 6 is illustrated a cross-section through an embodiment of the invention corre-
sponding to the view described with reference to figure 2. The same reference numbers
which were used with reference to figures 1, 2 and 3 are applied to the embodiment
illustrated in figure 6. The sieve 10 is arranged between two side members 11°, 117’
and resilient suspension means in the shape of a single rather large leaf spring 13, 14 is
arranged connecting the side members of the sieve to the foundation 21. With this con-
struction it may be achieved that substantially identical spring characteristics are pro-
vided for both side members and therefore for the entire sieve construction without
having to adjust the leaf springs. Furthermore, it is avoided that one leaf spring may be
slightly out of plane thereby creating a twisting movement in the sieve which would
otherwise be the case where leaf springs are arranged separately in each side of the

sieve.

It is also to be noted that in embodiments where a single sieve is arranged the counter
mass 30, may be arranged as two separate masses superposed (under) the sieve, in or-

der to allow material passing the sieve, not to come into contact with the countermass.
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Turning to figures 7a and 7b constructions are illustrated where the sieve 10’ is an in-
tegrated section of as illustrated with reference to figure 7a a tubular member 34. In
this embodiment the tubular member 34 at least over a section is provided with aper-
tures 35 in a bottom section of the tubular member 34. In the longitudinal direction
there will be a section in the beginning of the tube without apertures 35 in order to
transfer the reciprocating movement equally to the entire tubular member 34. In this

embodiment the side members are an integrated part of the construction.

In figure 7b the same reasoning applies in that a bottom section of the sieve 10’ is pro-
vided with apertures 35 and the upstanding sides forming the U-shape of the cross-

section constitutes the side members 11°, 11°°.

In figure 8 is illustrated a further embodiment where the sieve structure comprises a
first sieve 10 and a second sieve 31 arranged as already discussed with reference to
figure 4. However, in this embodiment each sieve 10, 31 is provided with an actuator
41, 42 in one end of the sieves 10, 31 and mounted on a hinge-like structure 43, 44 in
the opposite end such that by activating one or both of the actuators 41, 42 the angles
relative to a horizontal plane of the sieves 10, 31 may be positioned at any desired an-
gle, naturally depending on the abilities of the actuators 41, 42. For reasons of clarity
all features not having to do with the principle of being able to vary the angle of the

sieves 10, 31 are not illustrated.

In figure 9 is illustrated a further embodiment of the invention where two sieves 10, 31
are arranged superposed each other where each sieve is provided with an outlet 61, 62.
Furthermore, at endless conveyor 51 is arranged below the two sieves 10, 31 such that
any material which falls through the second sieve 31 is collected on the conveyor 51

and may be transported to a collection bin or the like.

Although not illustrated it is also foreseen that the sieve(s) and/or counter mass can be
suspended from a frame structure or ceiling. Such an arrangement allows for great flex-
ibility with respect to the manner in which the materials are handled after having passed
the sieves. Also vibrations stemming from the sieves may easier be isolated away from

the rest of the structures or immediate vicinity of the installation.



WO 2013/167133 PCT/DK2013/050129
12

The invention has now been explained with reference to the accompanying drawings
wherein particular embodiments of the invention have been described, but variations of
the embodiments may be contemplated without departing from the scope of the ap-

pended claims.
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CLAIMS

1. Industrial sieve for separation of materials which materials are provided in
powdered, granular or other particulate form, where said industrial sieve comprises a
sieve arranged in a frame which frame comprises a side member on each opposing side
of the sieve, where said side members are connected via linear reciprocating means to a
reciprocating reference mass, for reciprocating said sieve relative to the reference mass
such that the reciprocating force stemming from the reciprocating means is transferred
linearly and equally to each side member where the linear reciprocating means is
mounted on a separate foundation, and where resilient suspension means are provided
between the side members and the foundation, and further that the reciprocating means
is a linear reciprocating drive unit, where said unit comprises a motor having a rotata-
ble output shaft which output shaft is connected eccentrically to two radially extending
load members, which load members each by means of a spring is connected to a recip-
rocating mass, where said reciprocating masses are slidingly arranged on a common
linear axle, separated by a resonant spring, and where the side members of the sieve is
connected to one of the reciprocating masses, and the reciprocating reference mass is
connected to the other reciprocating mass, and the motor and the sliding axle are

mounted on a foundation.

2. Industrial sieve according to claim 1 wherein the resilient suspension means

are leaf springs.

3. Industrial sieve according to claim 1 or 2 wherein the reciprocating means
comprises two units, one unit coupled to each side member of the sieve, and where a
controlling unit is provided, which controlling unit synchronises the two units to pro-

vide identical action to the respective side members.

4. Industrial sieve according to claim 1 or 2 wherein the reciprocating means is a
single unit, which unit is mechanically coupled to each side member, such that corre-

sponding reciprocating action is transferred to each side member.
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5. Industrial sieve according to any preceding claim wherein the sieve comprises
a section with a plate bottom and a section downstream from the plate bottom com-

prising apertures or one or more mesh sections.

6. Industrial sieve according to any preceding claim wherein the industrial sieve
comprises two sieves; a first sieve arranged above a second sieve, where said first sieve
is arranged connected to said side members, and where said second sieve is part of or
constitutes said reference mass and where said second sieve is further connected to and
agitated by said reference mass, and where optionally a collection tray or conveyor is

arranged below said second sieve.

7. Industrial sieve according to any of claims 1 to 6 wherein the sieve(s) are ar-

ranged substantially horizontally.

8. Industrial sieve according to any of claims 1 to 6 wherein the angle of the

sieve(s) surface is variable with respect to horizontal.

9. Industrial sieve according to any of claims 1 to 8 wherein the linear recipro-
cating means for reciprocating said sieve(s) relative to the reference mass or further
sieve is/are arranged such that the reciprocating force stemming from the reciprocating
means is transferred having a horizontal force component and a vertical force compo-

nent, where the horizontal force component is larger than the vertical force component.

10. Industrial sieve according to any of claims 1 to 9 wherein the one or more sieves or

countermass are suspended from a frame structure or ceiling.
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