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@ Screening system.

@ A screen deck (1) comprises several elongated screen
elements and is retained against the supporting elements (9)
of a screen frame (7) by means of stiffening elements (3)
included in the screen elements. The stiffening elements figa
may serve independently as the one part of a fastening
arrangement (3, 8, 10, 13} by being elastically deformed

against the supporting elements (9) with a spring-back force / 7,
resultant which is at least as large as an oppositely directed / L/
inertia resuitant acting on the screen elements during », -
screening in a dynamic screening machine. On using

stiffening elements (3) of magnetic material, the screen \,_-5; s
elements (1) are retained against the screening frame (7, 9},
T or their retention may be increased, by means of permanent
< magnets (13} magnetically attracting the stiffening elements
{3).
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SCREENING SYSTEM

The present invention relates to a screen compris-
ing a screen frame with supporting elements for a screen
deck inserted in the screen frame, and fastening means
for the screen deck.

Many different fastening methods have been used in
the mounting of screens for dynamic screening machines.,
According to, for example, DE-OS 2,849,838 a snap-on
system has been used in which the separate screen ele-
ments have been snapped onto enlarged supporting ele=
ments. Similar modes of fastening are utilized in DE-GM
78 38 335 and DE-OS 2,749,489. In some cases,.fastening
has been accomplished by projections on the underside -
of the screen cloths and expansion means adapted to
urge said projections into engagement with recesses
provided in the supporting elements of the screen frame.
Such constructions are shown in, for example, U.S, pa-
tent specification 4,141,821 and the corresponding Swe=-
dish patent application 7700468-7, and also in U,S,
patent specification 3,745,736.

However, the above-mentioned screening machines
with small individually fastenable screen elements are
not often used since they necessitate reconstruction
of existing screening machines. The most commonly used
variant of screening machines makes use instead of
screen cloths of substantial size, very often 1-2 m2
per unit.

This type of screen cloths are fastened in the
screen frames by providing the screen cloth units with
hooks by which the screen cloth units are clamped be-
tween opposed edges of the screen frame. An example of
such a clamping method is disclosed in DE-0S 2,005,376,
This fastening method is utilized for the majority of
all screening machines which at present are manufactured

all over the world, as a result of which the frame con-
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structions of most screening machines are of a similar
kind. As will appear from some of the above-mentioned
publications, it has been tried to divide the screen
deck into smaller units which are readily exchangeable
to facilitate rapid exchange of a worn section and also
to afford an opportunity for rapidly shifting from one
hole size to another within a section of the screen
deck.

The disadvantage of known smaller screen elements
is that the frame construction of the screening machines
used on the market must be redesigned or completed be-
fore the readily exchangeablé screen element syétems
according to, for example, DE-OS 2,754,374 can be uti-
lized.

It is one object of the present invention to pro--
vide a far-reaching simplification of prior art screen
constructions with smaller screen elements and to allow
of a simpler and cheaper mounting on location, without
necessitating any essential alteration of the frame
censtruction of the screening machine,

According to the present invention, it is required
in a screen comprising a screen frame with supporting
elements for a screen deck mounted in the screen frame
and fastening means for the screen deck, that the said
screen deck comprises several elongated screen elements
placed adjacent each other and having stiffening ele-
ments which are included in the screen elements and
wnich, upon mounting in the screen frame, are prestress-
ed against the supporting elements by elastic deforma-
tion.

The invention thus is based on the idea that the
separate screen elements forming said screen deck should
be formed as elongated and rigid plank-like elements
and, upon mounting, be subjected to an elastic deforma-
tion in order to provide the required holding-down force
against the supporting elements of the screen frame.

Compared with the conventional systems where the
separate screen cloths are provided at their edges with
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retention hooks by which the cloths are prestressed,
the present invention makes it much easier to apply
the requisite holding-down force against the supporting
elements of the screen frame. Thus, if the screen frame
is designed in such a manner that the supporting ele-
ments force the screen elements to curve convexly, the
screening elements can be formed with straight stif-
fening elements, One end of the screen elements is then
secured to the frame, and the screen elements are bent
over the supporting elements to be secured underneath
a hold~down rib at the opposite side of the screen
frame. The force required for bending the screen ele=-
ments will be considerably less than a force directed
in the plane of the screen elements and applied in order
to stretch the screen elements to such an extent that-
the same holding-down force is obtained.

The screening system according to the invention
can be utilized not only for screening machines in which
the screen decks are curved convexly, but also in screen-
ing machines with planar decks. In such a case, it is
possible, according to a development of the invention,
to plastically deform the stiffening elements in a di-
rection opposite to the elastic deformation to which
the stiffening elements are subjected during mounting
of the screen elements in the screening machine. In
the present invention, it is best if the stiffening
elements, when the screen elements are mounted in the
screen frame, are subjected to an elastic deformation
whose spring-back force resultant is at least as large
as an inertia resultant acting on the screen elements
in the opposite direction, when the screen elements
are used in a dynamic screening machine. If it should
be difficult to obtain such a strong elastic deforma-
tion, it is possible, according to the present inven-
tion, to increase the holding-down force by utilizing
permanent magnets which preferably are mounted in the
supporting elements of the screen frame and which are
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caused to act against magnetic inserts in the screening
cloth. These magnetic inserts may consist of the said
stiffening elements.

The present invention therefore relates also to
a screening system comprising a screen frame with sup-
ﬁbrting elements for a screen deck mounted in the screen
frame, and fastening means for the screen elements,
said system being characterised in that the screen deck
comprises several juxtaposed elongated screen elements
in which stiffening elements are inserted at least on
the opposite long sides thereof; and that the fastening
means comprise permanent magnets and armatures of mag-
netic material cooperating therewith. As has been men-
tioned before, these armatures may form the stiffening’
elements in the screen deck. .

The screen elements in the screening system of
the present invention preferably are formed for overlap
jointing at their side edges extending along one an-
other. As has already been mentioned, the screen ele-
ments should be formed as elongated elements similar
to planks. In order to promote the elastic deformation -
which is required for bringing about the necessary hold-
ing-down force, it is best if the elements have a length
to width ratio of at least 3:1, preferably at least
4:1 or, which is even better, at least 5:1. By this
arrangement, the stiffening elements will lie closer
to one another, and thus the total holding-down force
will be greater, without it being necessary, upon mount-
ing of the individual elements, to exert an inconvenient=-
ly great force on the free ends of the elements when
they are bent down and mounted in the screen frame.

If permanent magnets are utilized for providing
or improving the holding-down force, these magnets should
be disposed on the supporting elements of the screen
frame, preferably by being connected therewith via elas-
tic dampers. 7

The .invention will be described in more detail
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in the following, reference being had to the accompa-
nying drawings in which

Fig. 1 is a perspective view of an example of a
screen element in accordance with the present invention;

Fig, 2 is a perspective view of parts of the screen
frame of a screening machine to illustrate the mounting
of'the screen elements;

Fig. 3 is a perspective view of another embodiment
of a screen element according to the present invention;

Fig. 4 is a longitudinal section of a part of a
screening machine with screén elements according to
a further embodiment of the inventionj;

Fig. 5 is a section along line V-V in Fig. 4; and

Fig., 6 is a section along line VI-VI in Fig, 4,

Fig. 1 shows a screen element consisting of an -
elastomer, for instance natural or synthetic rubber,
such as polyurethane. The screen element has holes 2
made during the manufacture of the element. Reinforcing
or stiffening elements 3 are inserted along the longi-
tudinal sides of the screen element. These reinforcing
elements are made of rigid material and may consist
of metallic sguare tubes, as illustrated in the draw-
ings. If necessary, the screen elements may also be
reinforced with a suitable number of laid-in stiffening
elements 4 extending at right angles to the stiffening
or reinforcing elements 3. The screen element is then
formed for overlap jointing by being provided with a
recess 5 at one long side and an overlap flange 6 at
the other long side.

Fig. 2 shows an example of a screen frame in a
screening machine., The screen frame has side members
7, hold-down ribs 8 and longitudinal supporting elements
9. The side members 7 also are provided with suppcerting
surfaces 10. In the embodiment illustrated, the support-
ing surfaces 10 and the supporting elements 9 are mount-
ed at different leﬁels, such that the screen elements

1 will curve upwardly over the supporting elements 9.
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As will appear from Fig, 2, the screen elements
are mounted by clamping their one ends against the sup-
porting surface 10 by means of the hold-down rib 8,
whereupon the elements are pressed down over the sup-
porting elements 9 by being subjected to a force in
the direction of the arrow 1ll. Finally, the elements
1 are retained in this elastically deformed position
by securing the hold-down rib 8 to the left in Fig. 2.

The present invention thus utilizes the elasticity
or spring force provided by the stiffening elements
3 in order to obtain the reguisite holding-down action
against the supporting elements 9 during the subsequent
use of the screening machine., The holding-down action
can -be very large if an appropriate material is select-
ed for the stiffening elements 3. These elements may -
consist of, for example, metallic material which is
rigid and can be subjected to heavy elastic deformation
without surpassing the 0.2% yield strength during mount-
ing. However, the stiffening elements 3 may also be
formed of other materials, such as glass fiber rods
or other rigid bars placed in the screening cloth ele-
ments either at the long side edges only, as is shown
in Fig. 1, or at suitable intervals in the lateral di-
rection of the screen elements (= the screening direc-
tion of the screening machine).

In the embodiment according to Figs, 1 and 2, the
invention has been utilized in connection with a screen-
ing machine with a convexly curved screen deck. As has
been mentioned above, the invention may also be utilized
with screening machines in which the finished screen
deck is planar, in which case the stiffening elements
may have been subjected to a plastic predeformation
(see Fig. 3) such that the screen elements are curved
in a direction opposite to the elastic deformation im-
parted to them during mounting, In Fig, 3, this plastic
predeformation is illustrated by the arrows 12 which
indicate the amount by which the screen elements de-
viate from a straight line 13.
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If it is desired, according to a further development
of invention, to strengthen the holding-down force or

to avoid deformation of the screen elements during mount=-
ing, it is possible in accordance with Figs, 4-6, to pro-
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vide a holding-down force by means of permanent magnets
13 which, by means of resilient holders 14 serving as
dampers, are mounted on the longitudinal supporting
elements 9 of the screen frame. In the embodiment illu-
strated, the holders 14 are fixedly mounted on the lon-
gitudinal supporting elements 9 by means of a holder
plate 15 secured by means of bolts 16 (Fig. 5) or by
welding (Fig. 6). T i

The permanent magnets 13 attract ;he stiffening
elements 3 which are inserted in the screen elements
and which, in this instance, must consist of magnetic .
material to be able to function as armatures, As will
appear from Fig. 4, the magnets 13 can be placed at
suitable intervals across the screening surface, such
that the magnets can be used for retaining the stif-
fening elements 3 of two juxtaposed screen elements.
The use of maagnetic retention means makes mounting and
dismounting much simpler than in known mounting systems.
With magnets, the magnetic force can be used as the
only retention force, but it is also possible to utilize
the above-mentioned deformation of the screen elements
to produce a more powerful holding-down action.

The invention has been described above with refe-
rence to a screen frame in which the screening cloth
elements extend from one side to the other, However,
the invention may be used also with screening machines
designed in a different manner, in which the screening
deck is divided into two or more juxtaposed areas, as
shown in Fig, 7.
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CLAIMS

1. A screening system comprising a screen frame
(7) with supporting elemernits (9) for a screen deck (1)
inserted in the screen frame, and fastening means (3,

8, 10, 13) for the screen deck, characteris-
e d in that the screen deck (1) comprises several
elongated screen elements placed adjacent each other
and having stiffening elements (3) which are included
in the screen elements (1) and which are prestressed
against the supporting elements (9) by elastic defor-
mdation upon mounting in the screen frame (7).

2. A screening system accbrding to claim 1, ¢ h a -
racterised in that the length to width ratioc
of the screen elements (1) is at least 3:1, preferably
at least 4:1.

3. A screening system according to claim 1 or'2,
character ised in that the stiffening ele-
ments (3) in the screen elements (1) are plastically
deformed in a direction opposite to the elastic deforma-—
tion imparted to said stiffening elements upon mount-
ing.

4. A screening system'according to c¢laim 1, 2 or
3, characterised in that the stiffening
elements (3) are mounteé in the screen frame (7} with
an elastic deformation whose spring~back force resultant
is at least as large as an inertia resultant acting
on the screen deck (1) in the opposite direction when

the screen deck is used in a dynamic screening machine.

5. A screening system, possibhly according to c¢laim 1,

2, 3 or 4, comprising a screen frame (7) with support-
ing elements (9) for a screen deck (1) inserted in the
screen frame, and fastening means (3, 8, 10, 13) for
the screen deck, character is ed in that
the screen deck (1) comprises several juxtaposed elongat-

ed screen elements in which stiffening elements (3)
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are inserted at least on the opposite long sides there-
of, and that the fastening means comprise permanent
magnets (13) and armatures (3) of magnetic material
cooperating therewith.

6. A screening system according to claim 5, ¢ h a -
racterised in that the armatures (3) consist
of stiffening elements (3) included in the screen ele-
ments (1l).

7. A screening system according to any of the pre-
ceding claims, character ised in that the
screen elements (l) are formed for o&erlap jointing
at their side edges (5, 6) extending along one another,

8. A screening system according to any one of claims
5.7, characterised in that the permanent
magnets (13) are disposed on the supporting elements .
(9) of the screen frame (7).

9. A screening system according to claim 8, ¢ h a =
racter ised in that the permanent magnets (13)
are anchored to the supporting elements (8) by means
of elastic dampers (14).
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