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(54) A SCREENING APPARATUS FOR PROCESSING MATERIAL

(57) The present invention relates to a screening ap-
paratus (1) configured for processing material that is ca-
pable of being separated into fine material and coarse
material, the screening apparatus comprising a screen
having an inlet end (3) for receiving material to be proc-
essed and an outlet end (4), in which the material to be
processed is configured to move through the screen from
the inlet end to the outlet end, and in which the screen
is configured to rotate about a first axis of rotation ex-
tending centrally and longitudinally from the inlet end to
the outlet end. The screen comprises a cylindrically

shaped side wall configured with a plurality of spaced
apart elongate rotating screen bars (5), each screen bar
having a substantially elliptically shaped cross-section
and a second axis of rotation about which it rotates, the
screen and the screen bars are rotated simultaneously
about their respective first and second axes of rotation,
rotation of the screen and the screen bars causes sep-
aration of the material within the screen such that the
separated fine material falls through spaces between the
screen bars and the separated coarse material is re-
trieved at the outlet end of the screen.
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Description

[0001] The present invention relates to a screening ap-
paratus for processing material, and more particularly,
for separating fine materials from more coarse materials.
[0002] Trommel screens, wobble screens and vibrato-
ry screens are different types of screening equipment
that are used to separate fine materials, such as clay and
smaller rocks, from more coarse materials, such as larger
rocks, concrete and large ore.
[0003] However, these known screening devices are
prone to clogging, particularly when wet or sticky fine
materials clump together and stick to the screening sur-
faces, and this reduces the capability and efficiency of
the screening equipment to operate and achieve an op-
timally clean separation of the fine and coarse materials.
[0004] It is an object of the present invention to provide
an improved screening apparatus that addresses the
above problems and/or that provides the public or indus-
try with a useful alternative.
[0005] Accordingly, there is provided a screening ap-
paratus configured for processing material that is capable
of being separated into fine material and coarse material,
the screening apparatus comprising:

a screen having an inlet end for receiving material
to be processed and an outlet end, in which the ma-
terial to be processed is configured to move through
the screen from the inlet end to the outlet end,

in which the screen is configured to rotate about a
first axis of rotation extending centrally and longitu-
dinally from the inlet end to the outlet end,

characterised in that the screen comprises a cylin-
drically shaped side wall configured with a plurality
of spaced apart elongate rotating screen bars, each
screen bar having a substantially elliptically shaped
cross-section and a second axis of rotation about
which it rotates, and

whereby the screen and the screen bars are rotated
simultaneously about their respective first and sec-
ond axes of rotation, and rotation of the screen and
the screen bars causes separation of the material
within the screen such that the separated fine mate-
rial falls through spaces between the screen bars
and the separated coarse material is retrieved at the
outlet end of the screen.

[0006] The present invention comprises a rotating
screen provided as an open-ended cylinder or drum with
a side wall consisting of a series of spaced apart ellipti-
cally shaped bars. As the material being processed
moves through the apparatus both the screen and the
spaced screen bars rotate about their respective axes of
rotation.
[0007] Accordingly, each screen bar of the side wall is

rotating about two axes, including the first central axis of
rotation of the screen as the screen rotates, and the
screen bars own second axis of rotation.
[0008] The arrangement of the screen and elliptically
shaped elongate screen bars rotating at the same time
generates an enhanced tumbling and rolling effect on the
material being processed within the apparatus which op-
timises the impact frequency of the materials against the
screen bars, which in turn improves the efficiency of sep-
aration of the processed material into coarse and fine
materials.
[0009] The impact of the heavier coarse materials tum-
bling onto the rotating screen bars as the material moves
through the rotating screen effectively cleans the screen
bars and this substantially reduces or eliminates blocking
and clogging of the gaps between the screen bars to
provide a cleaner separation of the coarse and fine ma-
terials.
[0010] As the material being processed moves through
the screen the fine material being screened falls through
gaps between the screen bars and the coarse material
carries on through the screen for retrieval at the outlet
end.
[0011] The present invention provides a screening ap-
paratus for use in the aggregate production, quarrying,
mining, recycling, construction, waste disposal, land-
scaping, building demolition and other industries in which
materials are processed to separate them into coarse
and fine materials.
[0012] The invention will be particularly applicable to,
but is not in any way limited to, separating sticky coarse
materials such as bauxite, iron ore, nickel ore, limestone,
from fine material, such as clay, sand, dirt and the like.
[0013] Preferably, the second axis of rotation of each
screen bar extends in a longitudinal direction between
ends of each screen bar.
[0014] Preferably, adjacent screen bars are configured
to rotate at an offset angle of substantially 90 degrees.
[0015] Preferably, the screen is in the shape of a drum.
The screen is thus substantially cylindrically shaped with
open ends defining the inlet end and the outlet end.
[0016] Preferably, the apparatus further comprises
mechanical drive means to rotate the screen and the
screen bars.
[0017] Preferably, the mechanical drive means is con-
figured to rotate the screen independently of the screen
bars.
[0018] Preferably, the mechanical drive means com-
prises a first drive means to rotate the screen and a sec-
ond drive means to rotate the screen bars.
[0019] Preferably, the apparatus comprises selection
means to enable selection of one or more screen bars
to be rotated by the second drive means.
[0020] Preferably, the mechanical drive means is fur-
ther configured to adjust the speed of rotation of the
screen and/or the screen bars.
[0021] Preferably, the screen bars each comprise a
first end and a second end, whereby the first end of each
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screen bar is connected to the inlet end of the screen
and the second end of each screen bar is connected to
the outlet end of the screen, whereby respective ends of
the screen bars are arranged in a substantially circular
or ring-shaped configuration at the respective inlet end
and outlet end of the screen.
[0022] Preferably, the screening apparatus further
comprises a mounting frame and the screen is rotatably
connected to the frame.
[0023] Preferably, the frame comprises an inlet mount-
ing plate and an outlet mounting plate, whereby the
screen bars are connected to and extend between the
mounting plates.
[0024] The mounting plates are substantially ring
shaped with spaced apart holes to receive respective
first and second ends of the screen bars in a spaced
apart configuration around the circumference of the
plates.
[0025] Preferably, the inlet end of the screen is at-
tached to a feed hopper operable to convey material to
be processed through the screen under force of gravity.
[0026] Preferably, the outlet end of the screen is at-
tached to a conveyor or hopper operable to receive the
separated coarse material that passes fully though the
screen.
[0027] Preferably, a conveyor or hopper is provided
underneath the screen to receive separated fine material
that passes through spaces between the screen bars.
[0028] The invention will be more clearly understood
from the following description of some embodiments
thereof, given by way of example only, with reference to
the accompanying drawings, in which:

Figure 1 is a side perspective view of a screening
apparatus according to the invention,

Figure 2 is a side view of the screening apparatus
shown in Figure 1,

Figure 3 is a sectional end view of the screening
apparatus shown in Figure 1, and

Figure 4 is a side perspective view of the screening
apparatus of Figure 1 shown integrated with a feed
hopper and drive means.

[0029] As shown in Figures 1 to 4, there is provided a
screening apparatus, indicated generally by the refer-
ence numeral 1, configured for processing material that
is capable of being separated into fine material and
coarse material.
[0030] The screening apparatus 1 comprises a screen,
indicated generally by the reference numeral 2 having
an inlet end 3 for receiving material to be processed and
an outlet end 4. The screen 2 is positioned at an incline
to enable the material being processed to move downhill
through the screen 2 from the inlet end 3 to the outlet
end 3.

[0031] The screen 2 is further configured to rotate
about a first central axis of rotation extending longitudi-
nally from the inlet end 3 to the outlet end 4, indicated
generally in Figure 1 by the line A-A. As shown, the screen
2 is in the shape of a drum and is thus substantially cy-
lindrically shaped with open ends defining the inlet end
3 and outlet end 4.
[0032] The screen 2 comprises a side wall configured
with a plurality of spaced apart elongate rotating screen
bars 5, each screen bar 5 having a substantially ellipti-
cally shaped cross-section and a second axis of rotation
about which it rotates. As shown, adjacent screen bars
5 are set and configured to rotate at an angle of substan-
tially 90 degrees relative to one another.
[0033] The screen bars 5 each comprise a first end 6
and a second end 7, whereby the first end 6 is connected
at the inlet end 3 and the second end 7 is connected at
the outlet end 4 of the screen 2. As shown, the respective
ends 6, 7 of the rotatable screen bars 5 are arranged in
a substantially circular or ring-shaped configuration at
the respective inlet end 3 and outlet end 4 of screen 2
and are provided in a spaced apart arrangement with
gaps 11 in between them about the full circumference of
the inlet and outlet ends 3, 4.
[0034] The second axis of rotation of each screen bar
5 extends in a longitudinal direction between the ends 6,
7 of each screen bar 5, as indicated generally in Figure
2 by the line B-B. Accordingly, each screen bar 5 is ef-
fectively rotating about two axes, including the axis of
rotation of the screen as the screen rotates, and its own
axis.
[0035] The screening apparatus 1 further comprises
mechanical drive means, indicated generally by the ref-
erence numeral 8, to mechanically rotate the screen 2
and the screen bars 5. The drive means 8 comprises a
first drive means 9 to rotate the screen 2 and a second
drive means 10 to rotate the screen bars 5.
[0036] Furthermore, the apparatus 1 comprises selec-
tion means to enable selection of one or more screen
bars 5 to be rotated so that an operator may select which
screen bars 5 are to be rotated during rotation of the
screen 2. The drive means 8 is thus optionally configured
to rotate the screen 2 independently of the or each of the
screen bars 5. The drive means 8, 9, 10 is further con-
figured to adjust the speed of rotation of the screen 2
and/or the screen bars 5.
[0037] In operation, the screen 2 and the screen bars
5 are rotated simultaneously about their respective axes
of rotation A-A, B-B and rotation of the screen 2 and the
screen bars 5 causes separation of the material passing
through the screen 2 such that the separated fine material
falls through spaces or gaps 11 between the screen bars
5 under force of gravity, and the separated coarse ma-
terial is retrieved at the outlet end 4 of the screen 2.
[0038] The screening apparatus 1 further comprises a
mounting frame, indicated generally by the reference nu-
meral 12, and the screen 2 is rotatably connected to the
frame 12. The frame 12 comprises an inlet mounting plate
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13 and an outlet mounting plate 14, whereby ends 6,7 of
the screen bars 5 are connected to and extend between
respective mounting plates 13, 14. The plates 13, 14 are
ring shaped and spaced apart by mounting bars 15, which
extend beyond the outlet end 4 to an end plate 16 to
which the drive means 9 is mechanically coupled and
configured to rotate the screen 2.
[0039] The mounting plates 13, 14 are substantially
ring or circular shaped with spaced apart holes to receive
respective first ends 6 and second ends 7 of the screen
bars 5 in a spaced apart configuration around the edge
of the plates 13, 14 in a circular configuration.
[0040] Turning to Figure 4, the inlet end 3 of the screen
is attached via the mounting plate 13 to a feed hopper
17 that is operable to convey material to be processed
via the inlet end 3 and into and through the screen 2
under force of gravity. The outlet end 4 of the screen 2
is attached to a conveyor or hopper operable to receive
the separated coarse material that passes fully though
the screen 2. A conveyor or hopper may be provided
underneath the screen 2 to receive separated fine ma-
terial that has been separated and passes through the
spaces 11 between the screen bars 2.
[0041] The screening apparatus 1 of the present in-
vention may be provided with tracks for mounting to a
frame or chassis with a feed hopper. Alternatively, it may
be configured as a stationary or static machine, a wheel
mounted Machine, or a skid mounted machine as re-
quired or as desired.
[0042] It is to be understood that the invention is not
limited to the specific details described herein which are
given by way of example only and that various modifica-
tions and alterations are possible without departing from
the scope of the invention as defined in the appended
claims.

Claims

1. A screening apparatus configured for processing
material that is capable of being separated into fine
material and coarse material, the screening appara-
tus comprising:

a screen having an inlet end for receiving mate-
rial to be processed and an outlet end, in which
the material to be processed is configured to
move through the screen from the inlet end to
the outlet end,
in which the screen is configured to rotate about
a first axis of rotation extending centrally and
longitudinally from the inlet end to the outlet end,
characterised in that the screen comprises a
cylindrical side wall configured with a plurality of
spaced apart elongate rotating screen bars,
each screen bar having a substantially elliptical-
ly shaped cross-section and a second axis of
rotation about which it rotates, and

whereby the screen and the screen bars are ro-
tated simultaneously about their respective first
and second axes of rotation, and rotation of the
screen and the screen bars causes separation
of the material within the screen such that the
separated fine material falls through spaces be-
tween the screen bars and the separated coarse
material is retrieved at the outlet end of the
screen.

2. A screening apparatus as claimed in Claim 1, in
which the second axis of rotation of each screen bar
extends in a longitudinal direction between ends of
each screen bar.

3. A screening apparatus as claimed in Claim 1 or Claim
2, in which adjacent screen bars are configured to
rotate at an offset angle of substantially 90 degrees.

4. A screening apparatus as claimed in any one of the
preceding claims, further comprising drive means to
rotate the screen and the screen bars, in which the
drive means is configured to rotate the screen inde-
pendently of the screen bars.

5. A screening apparatus as claimed in any one of the
preceding claims, further comprising selection
means to enable selection of one or more screen
bars to be rotated.

6. A screening apparatus as claimed in any one of the
preceding claims, in which screen bars each com-
prise a first end and a second end, whereby the first
end of each screen bar is connected to the inlet end
of the screen and the second end of each screen bar
is connected to the outlet end of the screen, whereby
respective ends of the screen bars are arranged in
a substantially circular or ring-shaped configuration
at the respective inlet end and outlet end of the
screen.

7. A screening apparatus as claimed in any one of the
preceding claims, further comprising a mounting
frame and the screen is rotatably connected to the
frame.

8. A screening apparatus as claimed in Claim 7, in
which the frame comprises an inlet mounting plate
and an outlet mounting plate, whereby the screen
bars are connected to and extend between the
mounting plates.

9. A screening apparatus as claimed in Claim 8, in
which the mounting plates are substantially ring
shaped with spaced apart holes to receive respective
first and second ends of the screen bars in a spaced
apart configuration around a circumference of the
plates.
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10. A screening apparatus as claimed in any one of the
preceding claims, in which the inlet end of the screen
is attached to a feed hopper operable to convey ma-
terial to be processed through the screen under force
of gravity.

11. A screening apparatus as claimed in any one of the
preceding claims, in which the outlet end of the
screen is attached to a conveyor or hopper operable
to receive the separated coarse material that passes
fully though the screen.

12. A screening apparatus as claimed in any one of the
preceding claims, in which a conveyor or hopper is
provided underneath the screen to receive separat-
ed fine material that passes through spaces between
the screen bars.
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