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Description

[0001] This invention relates to improvements in min-
ing screening panels used in the separation and grading
of materials in the mining and quarrying industries.

Background to the invention

[0002] Australian patent 482212 proposed a modular
screening panel system for ore screening decks which
is now widely used by the mining industry and replaced
the earlier screening cloths, and large wire screening
frames. The screening panels were all of the same size
[eg. 300mm] and made of reinforced polyurethane and/or
rubber. The panels are adapted to be secured to an un-
derlying support frame using dependent spigots which
are aforce fit into corresponding apertures in the support
frame. Patent 517319 provided an alternative method of
securing the panels to the frame using a pin expanded
fastening concept.

[0003] For narrow frame members in the screening
machine patent 662683 provided a rail design that ena-
bled panels to be secured while avoiding blocking of the
screening area by the support frame. Australian patent
application 2002300432 discloses a simplified attach-
ment arrangement for this type of support frame. These
fixing systems need a workman to hammer the fixing pins
in order to fasten the panels to the support frame.
[0004] Theinstallation and removal of panelsis a phys-
ically intensive and strenuous task for personnel within
the confines of a screen. This is due to various current
fixing systems that require force by hammering and lev-
ering of either the panels or fixing systems.

[0005] Both current and historical use of modular de-
sign screening media panels has required intensive man-
ual labour for panel changeovers. This involves using
hammers and tools for the installation and removal of
panels and the fixing accessories. Despite continuous
innovations in fixing system designs to reduce the inten-
sive manual labour, it has not eliminated the need for the
service crew to enter inside the confined spaces of a
screen and use tools that strains the person’s body. This
resultin OHSE hazards and risks and this system should
provide a solution that eliminates these hazards.

[0006] US3980555 describes awear resistant element
for releasably mounting a screen, moulded in a synthetic
plastics material. Compressible protrusions are adapted
to clip into corresponding openings to releasably secure
the element to the screen. US8727127 describes a
screening apparatus in which a screen is mounted to a
pair of beams by projections that extend through open-
ings provided in the beams. Each projection is engaged
by a locking clip. US2010006481 describes a screening
mounting in which a screen is provided with legs that are
inserted into apertures in a support frame. The legs are
made from durable but elastomeric material.

[0007] It is an object of this invention to provide a
means of fastening screening panels that ameliorates
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these problems.
Brief description of the invention

[0008] The present invention provides a mining
screening assembly according to claim 1.

[0009] To address the problem of safety and ease of
installation of panels it is proposed to provide a system
where panels can be placed in position and then locked
using a mechanical or electrical actuation. The lugs of
the screen panels may be locked using a slidable strip.
The strip includes a slot having two portions and one
portion has a larger diameter than the other, that allow
the panels to be placed and then locked by sliding the
strip. The strip preferably contains keyhole apertures.
The actuation mechanism is preferably enclosed in a
beam below the panel. Various actuation methods may
be used.

[0010] An alternative arrangement uses a gripping
mechanism to grip the lugs when the locking mechanism
is actuated. The gripping mechanism may be a pair of
hoses or cables housed within the support beam below
the panel.

[0011] When a hose is used, the fixing hose is pressu-
rized with a gas or fluid the hoses expand and apply a
gripping force to the lugs located between them. The sur-
rounding beam enclosure restricts the hose’s expansion
and redirects it to compress the panel lugs. The two hos-
es run parallel within the cavity of the support rail beam,
into which the panellugs extend. The two hoses are pres-
surized via a pressurizing mechanism.

[0012] When a cable is used, two parallel cables run
within the cavity into which the lugs extend. The two ca-
bles extend a long a zigzag (overlapping ) patent across
each panel lug. When the cables are tensioned the two
cables move toward each other gripping each lug. the
compression on the panel lugs causes a downward force
on the lug and secures the panel to the deck rails. The
cables in each support rail may be connected between
adjacent deck rails using a cable connection. When the
tension is released the panels and lugs can be moved
vertically.

[0013] The new fixing system of this invention does not
require use of hand tools and additional consumables to
install panels on a deck and decrease the panel change
out time. This is beneficial for the health and safety of
the panel change out crew, reduce parts and improve
the efficiency of the process.

[0014] The fixing system uses an automated or actu-
ated mechanism to lock and unlock the panels on the
deck rails of a screen. The mechanism may be controlled
remotely, whether utilizing a mechanical, wired or wire-
less connection, from outside the internal confines of the
screen. Multiple panels may be controlled simultaneous-
ly, to allow for most efficient manner of installation and
removal of panels from the deck.
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Detailed description of the invention.

[0015] Preferred embodiments of the invention will be
described with reference to the drawings in which:

Figure 1 is a schematic view of a panel, support rail
and fixing strip of this invention;

Figure 2 is a schematic view of the panel of figure 1;
Figure 3 is a detail view of the fixing lugs of the panel
of figure2;

Figure 4 is a detailed view of the support rail and
fixing strip of figure 1;

Figure 5 is a view of the reinforcing used in the fixing
strip used with the rail of figure 4;

Figure 6 is a cross sectional end view of a panel on
the support rail showing the fixing strip and lug;
Figure 7 is a perspective cross section of figure 6
with the panel lug unlocked;

Figure 8 is a perspective cross section of figure 6
with the panel lug locked;

Figure 9 is a view of the panel, fixing rail assembly
and locking mechanism;

Figure 10 is a cross sectional end view of figure 9;
Figure 11 shows an alternative gripping mechanism;
Figure 12 is an end section view of the embodiment
of figure 11;

Figure 13 is a perspective section view of figure 11.

[0016] The fixing system comprises a sliding compo-
nent that is used to engage and disengage the fixing of
the panels on the deck rails. The sliding component is
housed within the deck rail arrangement and under the
rail member that is the bed that the panels are placed
on. The sliding component is controlled and connected
directly to the actuating system, and has the ability to
slide along the length of the deck rails.

[0017] The sliding componentis referred to as the "fix-
ing strip or slide, and is made up of a steel reinforcement
that is enclosed within a hard wearing polymer, rubber
or other similar hard wearing material. The reinforcement
provides the structural strength of the Fixing Strip where-
as the surrounding material provides the surface contact
both on the panel and the rail for reduced friction. The
surrounding material also provides the unique thickness
profile of the Fixing Strip for the correct amount of en-
gagement between the fixing strip and the panel. The
fixing strip contains purpose made through slots at spe-
cific intervals along the length of the fixing strip that cor-
responds to the deck rail hole spacing. These slots are
to have the purpose made panel spigots inserted into the
slot at the installation of the panels. The slot is shaped
so that once the fixing strip is moved horizontally, the slot
shape changes and as a result it secures the purpose
made panel lug which restricts the panel from being able
to be removed from the deck. The thickness of the sur-
rounding material of the fixing strip changes across the
profile of the slots to enable a tolerance in the location
of the panel lug prior to engaging. The change in thick-
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ness also provides additional downwards force on the
panel lug to secure the panel firmly on the deck rail and
to restrict vibration of the panel during screen operation.
[0018] The preferred panellug is referredto as "T-Lug"
which is designed specifically for this fixing system. Un-
like other panel lugs that are inserted into deck rail holes,
the T-Lug does not have a cavity internally due to the
elimination of fixing pins and other accessories that were
used to install panels previously. The T-Lug shape is
semi-circular from the vertical axis and has 2 step chang-
es in its profile. The step change profile on the T-Lug is
to be able to accommodate the fixing strip slot profile
when the fixing strip is in the engaged position. Hence
the step change profile on the T-Lug provides the ability
to transmit vertical force between the fixing strip and the
panel, which is used to secure the panels on the deck
rails. When the fixing strip is in the disengaged position,
the T-Lug is free to move on the vertical position, allowing
the panel to be installed and removed from the deck rails
without resistance.

[0019] As shown in figure 1 the components of the
screen deck of this invention are screening panel 10 and
a rail 30 for supporting the panel.

[0020] The rail 30 has the conventional shape of web
31 and flange 32 with holes 33 but is modified by incor-
porating a cavity 35 to accommodate a slidable fixing
strip 40.

[0021] The panel 10 is of the conventional type except
for the dependent lugs 20 as shown in figures 2 and 3.
Thelugs are sized to fit through the holes 33 in the support
rail 30. Each lug has a base 21 integral with the panel
body 10, a central portion 23 of smaller diameter than
the base and a head 25 remote from the panel, which is
of a larger diameter but able to pass into the holes 33 of
the rail 30. Intermediate chamfered portions 22 may be
provided at the junction of the base 21 with the central
portion 23 and between the head 25 and the central por-
tion 23. Aflatland 24 may be provided between the cham-
fers 22 and the outer diameter of the base 21 and head
25. The outer edge 26 of the lug 20 at head 25, is tapered
to assist in leading the lug into the hole 33 of the rail 30.
[0022] As shown infigures 4 to 8 the rail 30 has a con-
ventional cover 34 to protect the rail 30 and cavity 35.
The fixing strip or slide 40 is located within the cavity 35.
The fixing strip or slide 40 consists of a polymer coating
42 covering the metal reinforcing strip 43. The slide in-
corporates keyhole slots 44 that align with the holes 33
of the rail. The key hole slots have a wide portion 45
which corresponds to the diameter of the holes 33 and
the lugs 20 and a narrower portion 46 which corresponds
to the diameter of the central portion 23 of the lug 20. By
sliding the slide 40 the narrower portion of the slot will lie
above the head 25 and abut the land 24 of the lug 20 to
lock the panel 10 onto the rail 30.

[0023] To toggle the fixing system from a disengaged
position to an engaged position and vice versa, an actu-
ating system is used. The motion of the "fixing or slide
strip is horizontal along the length of the deck rails and
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the actuator is physically connected to the slide strip. The
motion of the actuator is linear and also along the length
of the deck rails. The linear actuators apply the forces
required to move the slide inside the deck rail assembly
and apply the forces required to engage and disengage
the slide from the panels.

[0024] The linear actuators are located below every
individual deck rail and control their respective slide on
that deck rail. The linear actuators are controlled and
powered via cables running along underneath the deck
rails and are connected to a central control unit. Each
linear actuator is supported and enclosed underneath
the deck rails to protect them from material flow, ingress
and water damage. The cabling for the linear actuators
is also protected from material flow whilst they are con-
nected underneath the deck rails. The linear actuators
preferably have the appropriate fail- safe mechanism to
restrict movement after the panels have been engaged
and the vibrating screen is operating.

[0025] The control unit may operate the linear actua-
tors as a group or individually, so the user may remotely
engage and disengage the panels from the deck as re-
quired. The control unit may also identify any faulty linear
actuators and any linear actuators that have improperly
engaged or disengaged the slide. The information from
the control unit may be transmitted via mobile connection
for further monitoring and management of the system.
[0026] The linear actuator 50 is able to reciprocate the
slide 40 between two positions under the hole 33 of the
rail. This is best seen in figures 9 and 10. The linear ac-
tuator is connected to the slide 40 by connection bracket
51. The actuator 50 is preferably enclosed in a cover 53
attached to rail 30. The actuator may be coupled to other
actuators and to a power supply by cable 54.

[0027] Infigures 11 to 13 a gripping mechanism is dis-
closed. The gripping mechanism may either be a pair of
hoses 60 or cables 60 located in the cavity 35.

[0028] When ahose is used, the fixing hose 60 is pres-
surized with a gas or fluid. Under pressure hoses 60 ex-
pand and apply a gripping force to the lugs 20 located
between them. The surrounding beam enclosure forming
the cavity 35, restricts the hose’s expansion and redirects
it to compress the panel lugs 20. The two hoses 60 run
parallel within the cavity 35 of the support rail beam, into
which the panel lugs 20 extend. The hoses 60 are made
of a rubber compound to provode grip and traction along
the outer surface thatengages the lugs 20. The two hoses
60 are pressurized via a pressurizing mechanism (not
shown).

[0029] When a cable is used, two parallel cables 60
run within the cavity 35 into which the lugs 20 extend.
The two cables 60 extend a long a zigzag (overlapping )
pattern across each panel lug 20. When the cables 60
are tensioned the two cables move toward each other
gripping each lug 20. The compression on the panel lugs
20 causes a downward force on the lug 20 and secures
the panel 10 to the deck rails. The cables in each support
rail may be connected between adjacent deck rails using
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a cable connection (not shown). When the tension is re-
leased the panels 10 and lugs 20 can be moved vertically.
[0030] The benefits of this invention include:

¢ Eliminates requirement of hammers, removal tools
and consumables in installation and removal of pan-
els from a deck

o This new fixing system will allow the personnel
to place the panels on their respective positions
within the deck without the need to use any form
of hammering or levering panels and accesso-
ries, whereby the panels would lock and unlock
from the deck rails remotely.

* Reduction of overall panel change out time

o The efficiency in installation and removal of
panels are improved as a result of the new fixing
system. This is a result of the elimination of ham-
mering individual fixing pins in and/or out, and
completely removing the requirement of pins,
and does not require hammering the panels into
the fixing as is common with other clip-on and
snap-in fixing systems.

* Reduces OHSE hazards and risks in panel change
outs

o The fixing system reduces the hazards and
risks involved with physically intensive and
strenuous activities of personnel during panel
changeovers.

e The locking engagement of the panels to the deck
is controlled remotely. This allows for more safe, con-
trolled and targeted selection of the panels in which
the user wants to have secured or unsecured from
the deck.

e The locking engagement of the panels to the deck
is monitored remotely. The feedback form the actu-
ating system alerts the user whether there have been
any problems with the installation of the panels prior
to the screen going into operation.

* Is retrofittable to existing screens with only minor
modification

o To expand the application of the new fixing
system and allow mine sites to upgrade their
existing screens as well as to purchase for new
screens, the equipment is retrofittable on exist-
ing screen designs and components with only
minor modifications. The fixing and actuating
system is secured on the individual deck rails,
which are able to be replaced.

[0031] Those skilled in the art will appreciate that the
arrangement of this invention has the advantage that in-
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stallation time can be reduced because manual installa-
tion is minimized.

Claims
1. A mining screening assembly which includes

a) a plurality of screening panels (10) each panel
having dependent projections (20)

b) a support frame (30) which incorporates a
cavity (35) to receive the dependent projections
and characterised by a mechanism (35, 40, 50,
51, 60) within the cavity that is actuatable to en-
gage the projections.

2. A mining screening assembly as claimed in claim 1
which includes the cavity (35) in the support frame
(30) within which a slide (40) may move, wherein the
slide incorporates a key hole slot (44) having one
portion (45) with a larger diameter than the other
portion (46).

3. A mining screening assembly as claimed in claim 2
in which the dependent projections (20) are able to
pass through the larger diameter portion (45) of the
key hole slot (44) but after the slide (40) is moved
the projections are held within the portion of the slot
having a narrower diameter (46).

4. A mining screening assembly as claimed in claim 2
in which the support frame (30) comprises rails (30)
and two abutting panels (10) lie over each rail so that
abutting dependent projections (20) pass into the
cavity (30) in a said rail.

5. A mining screening assembly as claimed in claim 2
in which an actuator (50) is connected to the slide
(40) and adapted to reciprocate the slide.

6. A mining screening panel as claimed in claim 1 in
which the mechanism includes a pair of parallel hos-
es (60) on either side of the dependent projections
(20) and when the hoses are pressurized they en-
gage the projections.

7. A mining screening panel as claimed in claim 1 in
which the mechanism includes a pair of parallel ca-
bles (60) that over lap around each dependent pro-
jection (20) and when the cables are tensioned they
compress the projections.

Patentanspriiche

1. Bergbauabschirmbaugruppe, die Folgendes bein-
haltet
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a) eine Vielzahl von Abschirmtafeln (10), wobei
jede Tafel abhangige Vorspriinge (20) aufweist
b) einen Stitzrahmen (30), der einen Hohlraum
(35) zur Aufnahme der herabhangenden Vor-
spriinge integriert hat und durch einen Mecha-
nismus (35, 40, 50, 51, 60) innerhalb des Hohl-
raums gekennzeichnet ist, der betatigbar ist, um
mit den Vorspriingen in Eingriff zu treten.

Bergbauabschirmbaugruppe nach Anspruch 1, die
den Hohlraum (35) in dem Stitzrahmen (30) bein-
haltet, in dem sich ein Gleitstlick (40) bewegen kann,
wobeidas Gleitstlick einen Schliissellochschlitz (44)
integriert hat, der einen Abschnitt (45) mit einem gro-
Reren Durchmesser als der andere Abschnitt (46)
aufweist.

Bergbauabschirmbaugruppe nach Anspruch 2, bei
der die abhangigen Vorspriinge (20) durch den Ab-
schnitt (45) mit groBerem Durchmesser des Schlis-
sellochschlitzes (44) hindurchtreten kodnnen, die
Vorspriinge jedoch in dem Abschnitt des Schlitzes
mit einem schmaleren Durchmesser (46) gehalten
werden, nachdem das Gleitstlick (40) bewegt wurde.

Bergbauabschirmbaugruppe nach Anspruch 2, bei
welcher der Stitzrahmen (30) Schienen (30) um-
fasst und zwei angrenzende Tafeln (10) Uber jeder
Schiene liegen, sodass angrenzende, abhangige
Vorspriinge (20) in den Hohlraum (30) in einer sol-
chen Schiene eintreten.

Bergbauabschirmbaugruppe nach Anspruch 2, bei
der ein Aktor (50) mit dem Gleitstlick (40) verbunden
und dafiir ausgelegt ist, das Gleitstlick hin- und her-
zubewegen.

Bergbauabschirmtafel nach Anspruch 1, bei welcher
der Mechanismus ein Paar paralleler Schlauche (60)
auf jeder Seite der abhangigen Vorspriinge (20) be-
inhaltet und die Schlauche in die Vorspriinge ein-
greifen, wenn sie unter Druck gesetzt werden.

Bergbauabschirmtafel nach Anspruch 1, bei welcher
der Mechanismus ein Paar paralleler Kabel (60) be-
inhaltet, die sich um jeden abhangigen Vorsprung
(20) Uberlappen und die Kabel die Vorspriinge zu-
sammendriicken, wenn sie unter Spannung gesetzt
werden.

Revendications

Ensemble de criblage d’exploitation miniere qui
comprend

a) une pluralité de panneaux de criblage (10),
chaque panneau possédant des saillies dépen-
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dantes (20)

b) un cadre de support (30) qui incorpore une
cavité (35) pour recevoir les saillies dépendan-
tes et caractérisé par un mécanisme (35, 40,
50, 51, 60) a l'intérieur de la cavité qui peut étre
actionné pour se mettre en prise avec les
saillies.

Ensemble de criblage d’exploitation miniére selon la
revendication 1, qui comprend la cavité (35) dans le
cadre de support (30) a I'intérieur de laquelle un cou-
lisseau (40) peut se déplacer, ledit coulisseau incor-
pore une fente en trou de serrure (44) possédant
une partie (45) avec un diameétre plus grand que
l'autre partie (46).

Ensemble de criblage d’exploitation miniére selon la
revendication 2, dans lequel les saillies dépendantes
(20) sont capables de passer a travers la partie de
plus grand diametre (45) de la fente de trou de ser-
rure (44) mais aprés que le coulisseau (40) est dé-
placé, les saillies sont maintenues a l'intérieur de la
partie de la fente possédant un diamétre plus étroit
(46).

Ensemble de criblage d’exploitation miniére selon la
revendication 2, dans lequel le cadre de support (30)
comprend des rails (30) et deux panneaux en butée
(10) reposant sur chaque rail afin que les saillies
dépendantes en butée (20) passent dans la cavité
(30) dans ledit rail.

Ensemble de criblage d’exploitation miniére selon la
revendication 2, dans lequel un actionneur (50) est
relié au coulisseau (40) et adapté pour faire aller et
venir le coulisseau.

Panneau de criblage d’exploitation miniere selon la
revendication 1, dans lequel le mécanisme com-
prend une paire de tuyaux paralléles (60) de chaque
c6té des saillies dépendantes (20) et lorsque les
tuyaux sont sous pression, ils se mettent en prise
avec les saillies.

Panneau de criblage d’exploitation miniere selon la
revendication 1, dans lequel le mécanisme com-
prend une paire de cables paralléles (60) qui che-
vauchent chaque saillie dépendante (20) et lorsque
les cables sont tendus, ils compriment les saillies.
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