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The Invention relates to a heavy machine-operated sieve screen bucket. A plurality of screening plates (3) are spaced from each
other and establish a screening surface (2), which is provided with screening slots and on top of which the material to be screened
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(57) Abrege(suite)/Abstract(continued):
can be placed. There are rotatable shafts (4) below the screening surface (2). The shafts (4) are provided with blades (5), which

are projecting from the shafts and which extend through the screening slots to above the screening surface (2). The blades (5)
taper In a wedge-like manner towards their rounded tips. Side edges of the blades (5) are substantially straight and the angle

between the same Is In the range of 20-28°.
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(57) Abstract

The invention relates to a heavy machine-operated
sieve screen bucket. A plurality of screening plates (3)
are spaced from each other and establish a screening
surface (2), which is provided with screening slots and
on top of which the material to be screened can be
placed. There are rotatable shafts (4) below the screen-
ing surface (2). The shafts (4) are provided with blades
(5), which are projecting from the shafts and which
extend through the screening slots to above the screen-
ing surface (2). The blades (5) taper in a wedge-like
manner towards their rounded tips. Side edges of the

blades (5) are substantially straight and the angle be-
tween the same is in the range of 20-28°.
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Heavy machine-operated sieve screen bucket

The invention relates to a heavy machine-operated sieve screen bucket,

comprising:

- a plurality of screening plates, spaced from each other and establishing a
screening surface which is provided with screening slots and on top of
which can be placed the material to be screened

- rotatable shafts below the screening surface, and

- blades which project from the shafts and extend through the screening
slots to above the screening surface.

Such a sieve screen is known from the Applicant’s German utility model DE
202006001257 U1. This prior known piece of equipment provides a good
separating capability and high capacity with respect to other sieve screens
available in the marketplace. Also, the screen obstruction problems are
avoided even with wet materials and, if necessary, even small fraction sizes

can be screened. However, this prior known sieve screen involves a draw-
back in that the angle of incidence between the rotating blades and the ma-

terial is not optimal on all occasions, but some materials exhibit a tendency
of sticking or unnecessary crushing of the screened material. This hinders
operation and leads to needless consumption of power.

It is an aspect of the invention to obviate this drawback and to provide a
sieve screen bucket of the above-mentioned type, which enables to retain

the benefits of a sieve screen known from the DE utility model and further to
reduce the tendency of sticking and unnecessary crushing of the material

being screened.

According to an aspect of the invention, there is provided a heavy machine-
operated sieve screen bucket, comprising:
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- a plurality of screening plates, spaced from each other and es-
tablishing a screening surface which is provided with screening slots and on

top of which can be placed the material to be screened

- rotatable shafts below the screening surface, and

- blades which project from the shafts and extend through the
screening slots to above the screening surface,

characterized in that the blades taper in a wedge-like manner towards their
rounded tips.

A further aspect of one preferred embodiment of the invention is to enable
an easy maintenance and replacement of compbnents of the sieve screen, or

even a replacement of the sieve screen with a crusher.

In a sieve screen of the invention, the screening surface is not moving as
opposed to generally known screening methods. The screening surface con-
sists of stationary screening plates and the movement of a material to be
screened over the sieve screen or across the sieve screen is achieved with
blades rotated by shafts present below the screeni ng surface and extending
through the screening surface. This design enables the construction of a ro-
bust screening surface, whereby pre-screening prior to fine screening is not

absolutely necessary. As opposed to methods available in the marketplace,
the screening operation can also be activated with the material already on

top of the sieve screen, because the driving force required by the blades is
hardly dependent on the amount of material on top of the sieve screen but

solely on the type of material. Hence, this also enables the screening on a
batch principle, such as the use as a bucket machine attachment, wherein

material is collected into a bucket and the screening is not started until
thereafter. The sieve screen also enables a more efficient use of the screen-
ing surface and thereby a higher capacity per screening area than methods
based solely on gravity, since the fine material is forced by means of rotating

blades rapidly through the sieve screen, whereby the throughput time can be
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influenced by the spéed of the blades and the power to be applied. This
makes it possible to manufacture high capacity compact sieve screens.

One exemplary embodiment of the invention will now be described more
closely with reference to the accompanying drawings, in which

Fig. 1 shows a sieve screen bucket of the invention in cross-section, in
attachment with an excavator bucket 1.

Fig. 2 shows a sieve screen for the sieve screen bucket of fig. 1, in de-
tachment from the bucket. A sieve screen cartridge unit is capable

of being installed in the bucket across an open rear side of the
bucket;

Fig. 3 shows the sieve screen of fig. 2 in an assembly drawing; and

Fig. 4 shows a detail regarding the disposition of a blade 5 on a sieve
screen shaft.

The sieve screen according to the invention comprises a screening surface
provided with slots, on top of which can be placed a material to be screened.
The screening surface is constructed in such a way that the ends of separate
screening plates 3 are fixed between flat bars 6 and 12 which retain the
screening plates 3 at a distance from each other matching the screening slot.

In the present case, the flat bars 6 and 12 extend continuously across the
entire length of an edge of the screening surface 2, but the fiat bars can also

be divided into several sections. The flat bars 6 and 12 are attachable to the
fastening lips of a bucket frame. The screening plates 3 are as thin as possi-
ble from the standpoint of structural strength, thus providing a maximal ca-
pacity per unit area of the screening surface. The screening slots extend con-
tinuously across the entire distance between the flat bars 6, thus avoiding
the formation of unnecessary obstacles to the material flow-through.
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Present below the screening surface 2 are rotatable shafts 4,.ﬁtted with pro-
jecting blades 5 which rotate along with the shafts 4 and extend through the
screening slots to above the screening surface 2. The blades 5 have an ex-
tent in the range of 1-40 mm above the screening surface 2. With this di-
mensioning of blades, the blades are on the one hand enabled to convey
through the sieve screen a material capable of fitting in the screening slots
and, on the other hand, to push along the screening surface a material not
fitting in the slots. In a preferred embodiment of the invention, the screening
plates can be adjustable in the direction perpendicular to a plane surface
extending by the shafts 4 for changing the extent of protrusion of the blades
5 above the screening surface 2. The inter-shaft distances and the length of
the blades 5 are preferably dimensioned in such a way that the entire vol-
ume of screening slots between the screening plates 3 will be swept by the

blades 5. Thereby, between the plates 3 remain no blind spots for the mate-
rial to stick. Small blind spots can be tolerated, since, outside these spots,

the blades 5 in any event take care of maintaining the sieve screen in a con-
tinuously open condition. Therefore, the only drawback of small blind spots is
a slight reduction of the sieve screen capacity per unit area in case the blind
spots are obstructed.

Both shafts 4 are driven in the same direction, whereby the material not fit-
ting in the sieve screen is continuously revolving in the same direction in-
stead of building a plug on top of the screening surface. After the screening,

the only items left inside the sieve screen bucket 1 are rocks or other hard
pieces incapable of passing through the sieve screen.

In a preferred embodiment of the invention, the blades 5 are freely movable
on the shafts 4 in axial direction. All that is transmitted by the shafts 4 to the
blades 5 is a torque. The shafts 4 are polygonal in cross-section, and each
blade 5 has a collar element 5a, which extends around the shaft and from
which projects the actual blade 5. Accordingly, the blade 5 in all of its rota-
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tional positions, i.e. at all of the rotational angles of the shaft 4, lies at least
partially between the screening plates 3 under control of the screening
plates. Hence, the screening plates 3 retain a position perpendicular to the
screening surface 2. Thus, the blades 5 are sort of like slabs having a thick-

ness which is substantially equal to the width of a screening slot between the
screening plates 3.

The distance between the shafts 4 is slightly less than the diameter of a cir-
cle drawn by a tip of the blade 5. Thus, the parallel shafts 4 must have the
positions of their blades synchronized in such a way that the ends of the
blades 5 do not coincide in the same slot. In fig. 1 there is intentionally
shown an incorrect position, wherein the ends of the blades are overlapped,

l.e. would collide with each other unless said positional synchronization were
present.

In order to have the slots between the plates swept by the blades 5 without

substantial blind spots, and without having to reduce the inter-shaft distance
such that the synchronization of blades would become a problem, it has been
realized, in a preferred embodiment of the invention, to construct the screen-
ing surface 2 as a downward concave arch and to be slightly undulating. The

screening surface has its undulation peak located midway across the inter-
shaft distance for increased screening throughput. The undulation valley can

have its curvature in the form of a circular arc with its lowest point in line

with shaft 4. Thereby is obtained a distribution of material on the screening

surface advantageous for effective screening. In addition, it must be taken

care of that between a lateral surface of the screening surface-approaching
blade 5 and the screening surface be always left a sufficiently large angle,

such that hard pieces not fitting in the screening slots become conveyed
along the screening surface instead of being jammed between the blade and
the screening surface. This is why the blades 5 taper in a wedge-like manner

towards their rounded tips. The sides of blades (5) are substantially straight
with an angle between the same in the range of 20-28°, This is also partly
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influenced by the fact that the blade must not extend above the screening
surface higher than a certain maximum distance.

The screening plates 3 have their bottom edges provided with recesses for
receiving the shafts 4, whereby the screening plates 3 extend partially into a
space between the shafts 4. In a loaded condition, the screening plates 3

may be supported in their mid-sections on the shafts 4, i.e. the recesses may
have their bottoms leaning against the shafts 4 as necessary.

When using a sieve screen bucket of the invention, the turning motor can be
disposed in an enclosure at an upper portion of the bucket, and the rotation
drive such as chains and gears can be disposed in an enclosure 11 at a side
wall of the bucket. The earth material to be screened is collected into the
bucket, and the bucket is turned over to a screening position in which the
sieve screen is in a slightly tilted position for the material to be conveyed by
the blades 5 on top of the screening surface 2 in a slightly uphill direction. In

this case, the material does not become packed at the end in the conveying
direction, but circulates on top of the sieve screen until all the material fitting

through the sieve screen has vacated the bucket.

Fig. 4 shows in more detail the shape and disposition of a blade 5 on a
square-shaped shaft 4. Various angular positions of the blades are used for
setting the blades in a spiral fashion on each shaft. The blades 5 can be
mounted on the shaft 4 e.g. staggered with an angular spacing of 30° or

45°. The blades 5 can establish around the shaft 4 a spiral pitch such that
feeds material from the sides towards the middle of the sieve screen. In oth-

er words, the blades 5 are mounted on the shaft 4 in such a way that, when
the shafts are rotating in a normal screening direction, the blades rise above
the screening surface first from the ends of the shafts and lastly from the
middle of the shaft, thus establishing a material centering effect on a top
surface of the sieve screen.
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Unlike the others, the outermost screening plate 3 is designed to extend
deep around and below the shafts 4 adjacent to the penetrations of fas-
tening plates 7. Hence, these screening plates 3 provide mudquards which
block the entrance of dirt into penetrations of the fastening plates 7, and
thereby to bearings 8 which are mounted on the outer sides of the fastening

plates 7.

The fastening plates 7, and the shafts 4, along with their blades 5, fixed
(bearing-mounted) thereon, make up a cartridge unit capable of being in-
stalled in a single entity from the rear side of the bucket 1 by pushing the
fastening plates 7 in the direction of their plane into reception openings in
frame plates 10 of the bucket and by securing' the fastening plates 7 with
bolts to the bucket’s frame plates 10. The fastening plates 7 are double-
layered, such that the edges develop a staggered fastening flange. The fas-
tening plates 7 make up internal walls for the drive enclosures 11. After in-
stallation, the rear sides of the drive enclosures 11 are closed with rear walls

11a. The screening plates 3 to be placed between the blades 5 are set in
position one by one from a forward side of the bucket. Attached to the buck-

et frame are elastic flat bars 12 of e.g. elastomer, whose grooves 13 take up
ends 3a of the screening plates 3 and guide these to their positions. Finally,
the screening plates 3 are secured by fixing the flat bars 6 on top of their

ends 3a.
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Claims

1. A heavy machine-operated sieve screen bucket, comprising:

~  a plurality of screening plates (3), spaced from each other and establish-
ing a screening surface {2) which is provided with screening slots and on
top of which can be placed the material to be screened

- rotatable shafts (4) below the screening surface (2), and

- blades (5) which project from the shafts (4) and extend through the
screening slots to above the screening surface (2),

characterized in that the blades (5) taper in a wedge-like manner towards

their rounded tips.

2. A sieve screen bucket as set forth in claim 1, characterized in that the
side edges of the blades (5) are substantially straight and the angle between
the same is in the range of 20-28°.

3. A sieve screen bucket as set forth in claim 1 or 2, characterized in that
the slots between the blades are larger than the thickness of the screening
plates (3) by a sliding clearance, and that the screening plates (3) extend
into spaces between the blades (5).

4. A sieve screen bucket as set forth in any of claims 1-3, characterized in
that the ends of the screening plates (3) are located in an elastic flat bar’s
(12) grooves (13), the distance between which matches the distance be-
tween screening plates and respectively the size of a screening siot.

5. A sieve screen bucket as set forth in any of claims 1—-4, characterized in
that fastening plates (7), and the shafts (4), along with their blades (5),
mounted thereon with bearings (8), make up a cartridge unit capable of be-
ing installed in a single entity from a rear side of the bucket (1) by pushing
the fastening plates (7) in the direction of their plane into reception openings
in frame plates (10) of the bucket.
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6. A sieve screen bucket as set forth in claim 5, characterized in that the
bearings (8) of the shafts (4) are mounted on outer sides of the fastening

plates (7), and the fastening plates (7) make up the internal walls of drive
enclosures (11).

7. A sieve screen bucket as set forth in claim 6, characterized in that the
outermost screening plates (3") extend deep below the shafts (4) adjacent to

penetrations of the fastening plates (7), thus establishing mudguards which
impede the entrance of dirt through the penetrations to the bearings (8).
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