
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
30

0 
19

9
A

1
*EP001300199A1*
(11) EP 1 300 199 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
09.04.2003 Bulletin 2003/15

(21) Application number: 02396147.7

(22) Date of filing: 26.09.2002

(51) Int Cl.7: B07B 1/46, B07B 1/22,
B07B 1/28, B07B 1/50

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
IE IT LI LU MC NL PT SE SK TR
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 02.10.2001 FI 20011927

(71) Applicant: Tommila, Pertti
28660 Pori (FI)

(72) Inventor: Tommila, Pertti
28660 Pori (FI)

(74) Representative: Kaukonen, Juha Veikko
Kolster Oy Ab,
Iso Roobertinkatu 23
00120 Helsinki (FI)

(54) Vibrating screen

(57) The invention relates to a vibrating screen com-
prising a screen frame (2) and a screen mesh (3). The
vibrating screen comprises at least two screen meshes

(3) mounted angularly relative to each other, turning
means (6) for turning the screen meshes by turns into
the screening position, and tightening means for tight-
ening the screen mesh being in the screening position.
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Description

[0001] The invention relates to a vibrating screen
comprising a screen frame intended to be reciprocating-
ly movable and a screen mesh attached thereto, onto
which the material to be screened is supplied, whereby
the material passing the screen mesh falls below it and
the material not passing it flows along the inclined
screen mesh and discharges out of its lower end.
[0002] Different particle-like or granular materials,
such as minerals, aggregates, powdery materials, grain,
etc. are screened with vibrating screens. Vibrating
screens comprise a substantially planar screen mesh,
which is in known solutions tightly attached to the frame
of the vibrating screen and mounted slightly inclined rel-
ative to the base. The material to be screened is sup-
plied to the higher end of the screen mesh, and due to
the vibration the finer material part falls through the
screen mesh below it to be recovered, and correspond-
ingly, coarser material not passing the holes of the
screen mesh flows downwards along the screen mesh,
discharging out of its lower end. The problem with vi-
brating screens is that part of such material that is not
able to pass through the openings of the screen mesh
is still able to fall so far into the opening that it does not
move further downwards along the screen mesh but
stays in the opening, clogging it. Clogging of the screen
mesh, in turn, causes interruptions in operation, be-
cause the screen mesh must be cleaned in some way
before the screening can be continued. Particularly
when screening small materials having an elongated
form, the cleaning of the screen mesh is difficult and
may, in the worst case, even require that the screen
mesh be detached or that the frame connected to it be
turned upside down before the material stuck to the
screen mesh can discharge.
[0003] An object of the present invention is to provide
a vibrating screen with which the interruptions and main-
tenance measures due to clogging of the screen can be
essentially reduced or even completely eliminated.
[0004] The vibrating screen according to the invention
is characterized in that the vibrating screen comprising
a screen frame intended to be reciprocatingly movable
and a screen mesh attached thereto onto which the ma-
terial to be screened is supplied, whereby the material
passing the screen mesh falls below it and the material
not passing it flows along the inclined screen mesh and
discharges out of its lower end.
[0005] The essential idea of the invention is that two
or more, preferably four, screen meshes are used in the
vibrating screen, the screen meshes being mounted an-
gularly relative to each other, preferably in such a way
that they form a rectangular channel. Further, the vibrat-
ing screen according to the invention is characterized in
that the screen meshes are attached to the frame of the
vibrating screen only by two opposite edges in such a
way that the sides between these edges can move rel-
ative to the screen frame. Further, the vibrating screen

according to the invention is characterized in that each
screen mesh is, in turn, turnable into the screening po-
sition, and correspondingly out of the position. Still fur-
ther, the vibrating screen according to the invention is
characterized in that it comprises separate tightening
means connected to the screen meshes in such a way
that the screen mesh turned into the screening position
is tight in the screening position, enabling screening, but
when being turned out of the screening position, it can
be let loose, whereby the material that has stayed in the
meshes, i.e. openings, of the screen mesh can easily
discharge from the screen mesh, aided by the vibrating
screen. The detachment of the material is particularly
efficient when the screen mesh has turned completely
upside down relative to the screening position, so that
the material stuck to the holes can directly fall down-
wards onto the screen mesh below it and thus discharge
out of the vibrating screen.
[0006] The invention is described in more detail in the
attached drawings, in which:
[0007] Figure 1 shows a schematic side view of a vi-
brating screen according to the invention;
[0008] Figure 2 shows a schematic view of a vibrating
screen according to the invention, sectioned in the
cross-direction thereof;
[0009] Figure 3 shows a schematic longitudinal sec-
tion view of a vibrating screen according to the invention.
[0010] A vibrating screen schematically shown in Fig-
ure 1, comprising a screen frame 2, to which screen
meshes 3 are attached. The screen mesh 2 is connect-
ed to an axle 4 in such a way that it is rotational about
the axle. The axle 4, in turn, is rotationally fitted with a
bearing against supports 5a and 5b. Further, a turning
motor 6 is connected to the axle 4 and the support 5b
to turn the screen frame 2 and the screen meshes 3 on
it about the axle 4. The supports 5a and 5b, in turn, are
connected to a support frame 7, to which, in turn, a vi-
brating motor 8 is connected. Further, the support frame
7 is connected by its ends or close to its ends to springs
9 against support parts 10 of a separate base not illus-
trated, in such a way that the screen frame and the
screen meshes are inclined relative to the horizontal
plane, i.e. the base. There must be at least two springs
9, but usually there are four of them, so that the vibrating
screen stays firmly in the right position and is able to
move during the screening supported by the springs.
The material to be screened is supplied onto the lowest
screen mesh not illustrated in the figure, in the way in-
dicated by arrow A, whereby the material passing the
screen mesh falls through the opening in the support
frame 7, in the way indicated by arrows B, to be recov-
ered for instance to a suitable platform or other base,
and the material not passing the screen mesh discharg-
es in the way indicated by arrow C out of the other end
of the screen frame 2 through a possibly used guiding
plate 11 to a place different from the one where the ma-
terial which has passed through the screen mesh dis-
charges.

1 2



EP 1 300 199 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0011] The vibrating motor 8 is an eccentric vibrator,
which, when rotating, causes the whole vibrating screen
supported by the springs 9 to vibrate reciprocatingly.
Due to the effect of this reciprocating motion and gravity,
the material supplied to the screen mesh flows gradually
along the screen mesh towards its lower end, whereby
the material passing the screen mesh falls on its way
through the screen mesh, while the material not passing
the screen mesh travels along the screen mesh until it
falls out of the lower end of the vibrating screen when
the screen mesh ends. As such, vibrating screen oper-
ation and vibrating motor operation like this are gener-
ally fully known and obvious to a person skilled in the
art, so that there is no reason to explain them in more
detail.
[0012] Figure 2 shows a schematic cross-section of
an embodiment of the vibrating screen according to the
invention in the longitudinal direction thereof. To clarify
the structure, the screen mesh parts and screen frame
parts on the sides have been omitted from the figure.
[0013] As seen from the figure, the screen frame 2
comprises cross-direction supports positioned on the
opposite side of the screen mesh 3. These supports are
positioned, relative to the screen mesh 3, on the other
side than to which the material to be screened is sup-
plied. In this way, the screen mesh gets support from
below, as there is material to be screened upon it, press-
ing it downwards. In the way shown in the figure, the
screen mesh 3 is attached to the screen frame 2 by its
right edge, and correspondingly, to a tightening beam
12 by its left edge. The tightening beam 12, in turn, can
move in the longitudinal direction of the screen frame 2,
in other words in the horizontal direction of the figure in
such a way that the screen mesh can be tightened with
it. Correspondingly, in the figure the screen mesh is not
attached to anything by its upper or lower edges, but
can move freely relative to the screen frame 2.
[0014] The tightening beam 12, in turn, is attached to
an anchor tie beam 14 with pre-tightening bolts 13. The
anchor tie beam 14, in turn, is connected to a tightening
cylinder 15, which is most preferably a hydraulic cylinder
due to the tightening force being so great. Nuts 16 in the
pre-tightening bolts 13 allow the pre-tightening of the
screen mesh to be adjusted as desired, the actual tight-
ening during the screening being performed with the
tightening cylinder 15.
[0015] Further, the figure shows a support plate 17,
by means of which the tightening cylinder 15 is connect-
ed to the screen frame 2.
[0016] Figure 3, in turn, shows a cross-section of the
screen frame of the vibrating cylinder and of the screen
meshes mounted on it. The screen frame 2 has in this
embodiment a rectangular section and there are screen
meshes 3 mounted on each side of it. Further, the figure
shows a turning axle 4 and a support grid 18 between
the screen frame and the turning axle 4. Further, the fig-
ure shows schematically an embodiment for supporting
the edges of the screen meshes 3 against the screen

frame. This has been done by using, for instance, Y-
shaped support profiles 19 shown in the figure, which
profiles extend in the direction of the loose sides of the
screen meshes 3 over the length of their sides. Thus,
between the support profiles 19 and the screen frame
2, there are grooves 20, where the edges of the screen
meshes remain protected in such a way that the material
to be screened is not allowed to flow between the edges
of the screen meshes and thereby past the screen
mesh. This can be implemented in a plurality of ways,
but the essential thing is that the screen frame compris-
es grooves for the loose edges of the screen meshes,
in which grooves the edges of the screen meshes 3 can
be positioned in such a way that the material to be
screened is prevented from travelling past the edges of
the screen meshes.
[0017] When a vibrating screen according to the in-
vention is used, the lowest screen mesh 3 must be tight
in order to allow screening. This is done by tightening it
by means of the tightening cylinder 15 shown in Figure
2. At the same time, the rest of the screen meshes can
be as loose as is possible, taking the normal pre-tight-
ening into account, whereby the material possibly stuck
to their openings can fall more easily out of them, and
in this way the screen meshes 3 remain clean. When
screening has been performed for a predetermined
time, the screen mesh is turned away by turning the
screen frame 90°, whereby correspondingly another
screen mesh 3, having remained on the side, is turned
into the screening position. In order not to interrupt or
disturb the screening in any way it is preferable to tighten
the screen mesh to be turned into the screening position
tight as early as before turning it into the screening po-
sition, so that the screening can be continued also dur-
ing the turning motion. The screening mesh previously
in the screening position is released from tightening by
means of the tightening cylinder 15, whereby the mate-
rial stuck to it can fall out. It is particularly preferable for
the vibrating screen according to the invention that rath-
er a short time of screening can be performed with one
screen mesh at a time, whereby the material particles
having stopped in the holes have no time to be stuck to
the holes but remain loose and thus easily detach from
the holes of the screen mesh when the screen mesh is
turned upright and, correspondingly, upside down.
[0018] Most preferably, this rotational motion is imple-
mented in such a way that the screen frame 2 and the
screen meshes 3 are turned by means of the turning
motor 6 with steps of 90°, in total at most 360°, whereby
it is possible to use a fixed pressure medium hose sys-
tem for the use of the tightening cylinders 15 without a
need for separate sealed lead-through structures of
pressure medium channels. Correspondingly, when this
has been done, the screen frame and the screen mesh-
es are turned the same amount by means of the turning
motor 6 in the opposite direction, again with steps of 90°,
whereby the vibrating screen still operates by means of
reciprocating turning motions.
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[0019] Naturally, the vibrating screen also comprises
a separate control apparatus not shown, having a con-
trol member for controlling the turning motor 6 into the
next screening position after a predetermined time, ac-
cording to what has been described above. Correspond-
ingly, the control apparatus preferably comprises control
means for controlling the tightening cylinders of the
screen meshes in such a way that each screen mesh is,
as required, tightened into the screening tightness and
correspondingly released from it when it is not in the
screening position.
[0020] According to a preferred embodiment of the in-
vention, shown in Figures 1 to 3, the screen frame has
a substantially rectangular cross-section, and four
screen meshes that form a substantially rectangular
channel inside them. In practice, it would naturally be
possible to use a structure including only two or three
screen meshes, whereby the manufacturing costs
would naturally be lower but the number of screen
meshes would correspondingly be smaller. In the same
way, it is naturally possible to use a structure with five
or six screen meshes, for instance.
[0021] It is obvious to a person skilled in the art that
with the advance of technology the basic idea of the in-
vention can be implemented in a plurality of ways. The
invention and its embodiments are thus not confined to
the examples described above but can vary within the
scope of the claims.

Claims

1. A vibrating screen comprising a screen frame in-
tended to be reciprocatingly movable and a screen
mesh attached thereto, onto which the material to
be screened is supplied, whereby the material
passing the screen mesh falls below it and the ma-
terial not passing it flows along the inclined screen
mesh and discharges out of its lower end, charac-
terized in that the vibrating screen comprises at
least two screen meshes mounted angularly rela-
tive to each other, turning means for turning, in turn,
each screen mesh into the screening position and
out of it, that the screen meshes are attached to the
screen frame only by two opposite edges, and that
the vibrating screen comprises tightening means for
tightening each screen mesh tight between said two
opposite edges when the screen mesh is in the
screening position.

2. A method according to claim 1, characterized in
that the screen frame comprises grooves on two
opposite sides of each screen mesh, where the
loose edges of the screen mesh can move in the
longitudinal direction of the grooves, and that the
frame comprises supports supporting the screen
mesh on that side of the screen mesh that is posi-
tioned downwards when the screen mesh is in the

screening position.

3. A vibrating screen according to claim 1 or 2, char-
acterized in that the screen mesh in the screening
position is in the inclined position relative to the
base in such a way that the material to be screened
is supplied to the vicinity of one end of the screen
mesh, and the material not passing the screen
mesh flows due to the vibration and gravity to the
other end of the screen mesh, discharging out of
that end.

4. A vibrating screen according to any one of claims 1
to 3, characterized in that it comprises four screen
meshes, that the screen meshes, attached to the
screen frame, form a channel having a substantially
rectangular cross-section.

5. A vibrating channel according to any one of claims
1 to 4, characterized in that the turning means for
turning the screen meshes by turns into the screen-
ing position and out of it comprise a turning motor,
which is arranged to turn the screen frame recipro-
catingly substantially the whole turn, each time ap-
proximately 90° at a time.

6. A vibrating screen according to claim 5, character-
ized in that the turning means comprise a control
member, which connects the turning motor to turn
the screen frame and screen meshes from one po-
sition into another after a predetermined time.

7. A vibrating screen according to any one of preced-
ing claims 1 to 6, characterized in that the tighten-
ing means comprise, per each screen mesh, at
least one pressure medium cylinder, which is con-
nected to one edge of the screen mesh in question,
and correspondingly to the screen frame to tighten
the screen mesh.

8. A vibrating screen according to any one of the pre-
ceding claims, characterized in that it comprises
control members for controlling the tightening
means of the screen mesh to be turned next into
the screening position in such a way that the screen
mesh tightens into the screening tightness before it
is turned into the screening position.
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