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Title: Iﬁﬂ?gvgﬁsqiltering screen and support frame therefor Field of
invention  This invention concerns screens for use as filters i-n vibratory-

filtration equipnment such as shakers that are used in the oil drilling )
I ndustry for separating solids fromthe liquid phase of oil and water based
muds retrieved fromdrilling operations. In particular the invention is

concerned with the construction and nanufacture of supporting franes over
which filtering material such as woven wire cloth is stretched and secured

to form tfie 1scr ecngporieed of 1 heer tndsecebesuand raummsort fasker bhetdefor

Exanpl es of filtering machines in which such screens are used are contai ned
in UK 2237521 and UK 2229771. One such screen is described in

PCT/ CB95//3@&AHL NS/ ARGEST) . The earlier design of screen extends the
life of a screen by providing a sacrificial support cloth of woven wre
bel ow an upper woven wire cloth of harder wearing material than that of at

| east t h&heis f doweritior \FORCE¥RH WAFERSR IfRler W9t R§s filters in

vibratory filtration equipment such as shakers that are used
in the oil drilling industry for separating solids from the
liquid phase of oil and water based muds retrieved from
drilling operations. In particular the invention is concerned
with the construction and manufacture of supporting frames over
which filtering material such as woven wire cloth is stretched
and secured to form the screens and to the re-use of such
frames.

Background

Examples of filtering machines in which such screens are used
are contained in UK 2237521 and UK 2229771.

One such screen is described in PCT/GBS5/00411 (W095/23655).

The earlier design of screen extends the life of a screen by
providing a sacrificial support cloth of woven wire below an
upper woven wire cloth of harder wearing material than that of
at least the surface of the wire from which the lower cloth is
woven, so that wear due to rubbing and vibration during use
occurs to a greater extent in the lower cloth than in the upper
cloth. The specification also describes an improved design of
frame across which woven wire cloths can be tensioned and
bonded by adhesive, to form a sifting screen, in which the
" frame is proposed to be formed from glass reinforced gas blown
polypropylene with elongate metal reinforcing elements or rods
buried in the GRP. The improved frame construction is shown
in Figures 3 to 8 of the earlier specification.
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constructing a polynmer support franme over which woven wire cloth is to be
stretchedsgpelasgCHECELEO; hYEM-a o3 fting screen conprises the steps of

| ocating Th a nou ool awre frame assenbly conprising two parall el
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assembly comprising two parallel spaced apart arrays of
reinforcing wires, closing the tool, injecting liquid polymer
so as to wholly encapsulate the wire frame and to form an
article having an open central region criss-crossed by
intersecting orthogonal ribs bounded on all sides by a rigid
flange, in which each of the ribs includes two parallel spaced
apart wires of the said wire frame assembly, permitting the
polymer to cure, and opening the tool, and removing the moulded

article.

By arranging for two parallel spaced apart wires to extend
through each of the ribs, one near one edge and the other neaer
to the opposite edge of the rigs, each rib has the stiffness
of a beam, and the resulting frame has high rigidity and
resistance to bending, yet remains-relatively lightweight.

Preferably the wire frame is selected so as to impart
sufficient structural rigidity to the support frame as to
prevent deflection thereof and consequent changes in the
tension in the wire cloth when fitted thereto.

Additionally the wire frame is selected so as to impart
sufficient strength to the support frame as to allow the latter
to withstand shear stresses introduced as the frame is clamped
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preferred arrangenent the wire is of 2.5nmm di aneter. The invention al so

provides a nmethod of making a reinforcing wire frane for use in the above

met hod of Thekilmyentdep ks rerevidespa sisthatheoSt@pking: a reinforcing
wire frame for use in the above method of making a support

frame, comprising the steps of:

- equally spacing apart cut lengths of wire in a jig to form
a first array,

- locating thereover a second equally spaced array of cut
lengths of wire at right angles to the first array,

- resistance welding the wires of the two arrays at all the
points of intersection so as to form a first rectilinear matrix
- similarly positioning two similar arrays of similarly cut
lengths of wire in a jig and resistance welding the points of
intersection of the orthogonal wires so as to form a second,
similar rectilinear matrix,

- bending in a press break the protruding lengths of wire on
at least two of the four sides of one of the rectilinear
matrices, so as to bend each protruding section first in a
generally upward sense and then at a point nearer to its end
in a downward sense so that the end region of each protruding
length extends parallel to the plane containing the matrix, but
is displaced therefrom, and

- and thereafter resistance welding the displaced ends of the
protruding wires of the said one matrix to the protruding ends
of the wires of the other matrix.

The welding may be in part effected through the intermediary
‘of transversely extending filler wires, so that intersections
are provided where welds are to be formed between parallel
protruding ends of the reinforcing wires, and the filler wires
facilitate the resistance welding of the parallel protruding

ends.
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Preferably a plurality of spacers are located within the wire
frame fabrication, each attached to one or other of the
matrices so as to extend towards the other, whereby any
tendency for the matrices to collapse inwards during moulding,
is resisted by the spacers.

In one embodiment each spacer comprises a length of wire bent
to form a shallow U with its two ends bent outwards to form two
in-line lugs by which it can be welded to the underside of one
of the wires which form one of the matrices, with the crest of
the U section in close proximity to one of the wires of the
other matrix, whereby the spacer will maintain a given
dimension between the two matrices if the fabrication is
subjected to a collapsing force during moulding, so causing the
crest to engage the said wire of the other matrix.

The invention also provides a method of moulding a support
frame in a mould tool as aforesaid around a wire £frame
fabrication as aforesaid wherein an inward force is exerted on
‘opposite faces of the fabrication within the mould tool by
fingers protruding inwardly from the inside faces of the tool,
to externally engage the opposite matrices of the fabrication
when the tooling closes.
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faces of theembhaufiacatirdmghigdtdedde noul d tool by fingers protruding

inwardly fromthe inside faces of the tool, to externally engage the

opposite matrices of the fabrication when the tooling closes.
Preferably the ends of the pegs taper to an edge, or a point.

After the mould tool is opened and the protruding pegs
disengage from the struts, openings are left in the polymer.
Preferably therefore the method further comprises plugging the
openings with plastics material or filler.

Typically the wire frame fabrication is supported within the
tooling by means of retractable pins which protrude through the
tooling wall to engage the fabrication and accurately locate
it within the tooling.

The pins may be retracted as the tooling opens after the
moulding step has been completed.

Conveniently the pins align with protruding ends of wires
making up the fabrication and are separably joined to the ends
of the wires by means of sleeves of plastics material opposite
ends of which receive the pins and the reinforcing wire ends
-respectively.

Preferably the passage through each sleeve is blocked so as to
form two coaxial blind bores, and each sleeve becomes embedded
in the polymer during moulding and remains in the polymer as
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frame.

Protruding portions of each peg may be removed by grinding or
filing or cutting.

The invention thus provides a support frame of polymer material
having wire reinforcing therein and to which woven wirecloth
is to be bonded to form a filtering screen, in which the frame

is constructed as aforesaid.

The invention also provides a filtering screen comprising a
support frame of polymer material with wire reinforcing therein
constructed as aforesaid, and having at least one woven
wirecloth tensioned thereover and bonded to one surface
thereof.

It is generally desirable for the wires of the cloths to be
taut and under tension in the finished product and to this end
the wirecloths wires are put in tension whilst the plastics
material is allowed to cool and set hard, to bond the woven
wire cloths to the frame.

" This aspect of the invention is of particular advantage in that
by using a suitable polymer for the frame material and heating
the surfaces in contact with the wire cloths, so the need for
an adhesive is obviated as is the step of applying the

adhesive.
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glass fibre reinforced.

In a preferred arrangement, the wirecloth which is first fitted
over the support frame has a coarser mesh than any subsequent
layer of wirecloth fitted thereover.

In particular, the invention provides a filtering screen having
two layers of woven wirecloth fitted thereover and bonded
thereto, in which the lower wirecloth has a coarser mesh than
the upper wirecloth and in which the tension in the wires
forming the upper wirecloth is less than the tension in the
wires forming the lower wirecloth.

According to another aspect of the invention, a wire frame
reinforcing fabrication for a support frame as aforesaid, is
formed from resistance welded steel wire matrices arranged in
two parallel spaced apart planes and themselves welded together
along at least two edge regions by welds between protrudihg
ends of the wires of the two matrices.

According to another aspect of the invention, in a method of
forming a wire frame reinforcing cage for incorporating in a
mould tool for moulding a polymer material therearound to form
a support frame for a filter screen, wherein the cage is
" constructed from two similar rectilinear arrays of resistance
welded wires, the method involves bending protruding wires
along at least two sides of one of the arrays and welding the
ends of the bent portions of the wires of the one array to the
protruding ends of the wires in the other array, so as to
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reinfo“ﬁﬁhndary of the support frame, is ridged, and in which the
woven wirecloths are fitted over the ridges, tensioned, and
secured in place by heating at least the ridges so as to soften
the polymer material therein sufficiently to allow the
wirecloths to penetrate the crests thereof and upon cooling to
remain embedded therein, so as to maintain tension in the wires
of the wirecloths after cooling.

The method may also involve the step of differentially
tensioning the wires in one wirecloth relative to those in the
other, so that different tensions exist in the wires of the two
cloths after bonding to the polymer support frame.

The reinforcing matrix is preferably formed from high tensile
steel wire of nominally 2.5mm diameter, and glass reinforced
gas blown polypropylene polymer is injected into the mould tool
under pressure and is left to cure for a given period of time,
and the moulded support frame then removed, a first woven
wirecloth of nominally 30 mesh formed from stainless steel wire
of nominally 0.28mm diameter is fitted over the support frame
and tensioned, a second woven wirecloth is fitted over the
first wirecloth, the second cloth being formed from wire having
a smaller diameter and a finer mesh size than the first cloth,
and is likewise tensioned, a force is applied over the face of
" the support frame carrying the overlaid wirecloths, heat is
applied to soften the crests of the ridges and to allow the two
cloths to become embedded in the crests of the ridges such that
after the heating and force is removed and the frame has
cooled, the cloths remain bonded to the crests of the ridges
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woven wirecloth 1s to be bonded is selected so as to be
sufficient to enable the wirecloth to be embedded therein
without making contact with the reinforcing wires.

Preferably the plastics material comprises a polypropylene or
a polyethylene, and may be gas blown and glass fibre

reinforced.

According to a preferred feature of the invention, in a support
frame which is formed from glass reinforced plastics material,
the faces of the peripheral edge regions of the support frame
which woven wirecloth is to overlay and to which the cloth is
to be bonded by heating, are formed with a plurality of closely
spaced apart parallel ridges so that when the surface is
heated, the crests of the ridges soften, and woven wirecloth
laid thereover and tensioned can, under an appropriate downward
loading, penetrate and become embedded in the softened crests.

In a method of constructing a filter screen using a support
frame as aforesaid the heat is preferably applied through the
_woven wirecloth so as to preferentially heat the crests of the
ridges as opposed to the remainder of the support frame.

In a support frame as aforesaid, which is generally
rectangular, the ridges along each of the four sides run
parallel to the length dimension of each side so that the
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the two cloths ecome e ridges such that
after the heating and force is renoved and the frane has cool ed, the cloths

remai n peeded ity e HAHSr bréPerredItature of the invention, in a
support frame as aforesaid, constructed from glass fibre
reinforced plastics material over which wirecloth is to be
stretched and bonded thereto to form a sifting screen and which
includes a matrix of struts within a perimeter flange of the
frame, the thickness of the cloth engaging ends of the struts
is less than that of the more remote regions of the struts.

Preferably the wirecloth engaging edge of each strut is of
reduced section, and on heating the wirecloth wires become
embedded in the said reduced strut sections.

The reduced strut section is preferably created by forming a
ridge along the wire receiving edge thereof.

The invention thus also provides a support frame formed from
glass fibre reinforced plastics material over which wirecloth
is to be stretched for bonding thereto to form a sifting
screen, and which includes an outer peripheral flange
surrounding a central region occupied by an integral matrix of
interconnecting struts wherein the flange and struts are ridged
where they are to engage the wirecloth and the ridges extend



9 and r‘?é ﬂé% tensions exist in the wires formng the twro&EBédsesor I N a
support A mﬁlch Is to have woven wi recltoth bonded to the one face

thereof by locally heating the frame material and forcing the wirecloth™ -~
wires into the softened material beforg, it is allowed to cool and harden _
agai n, and \/\hi ch i s formed fromglass reinforced plastics material having
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preferab ness f the plastics material between the reinforcing
Wires aritﬁltaﬂelﬁﬂacﬁl%ﬁe%he support frane menbers to which the woven
wirecloth is to be bonded is selected so as to be sufficient to enabl e t he

wirecloth t nb dded therelg thout maki %g ontact with t
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faces offltamgeeri pheral edge regi ons of the support frame which woven
wirecloth is to overlay and to which the cloth is to be bonded by heati ng,
are formed with a plurality of closely spaced apart parallel ridges so that
when thé%tﬁff%@‘?‘g PEatevering ér@é—tRPQﬁ'ttﬁéamﬁdgésagérﬁéﬁldan@e\ﬁ@vé@
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| oadi ng,” penetrate becone e the softened crests. In

a
met hod  GTURRAEE r ﬁém%#t%rngcweﬂ Gﬂﬁﬁg gatg@pplaten which forces

the wirecloth into the crests of the ridges and the wirecloth
has to be pressed into the crests of the ridges on the
surrounding flange before it can enter the crests of the ridges
on the struts making up the integral matrix.

In such a support frame, outer ridges on some or all of the
surrounding flange may extend to a greater height than inner
ridges on the flange, so that the crests of the outer ridges
occupy a third plane above the second plane, whereby there is
a greater volume of polymer to be melted and spread by the
application of heat and pressure to the wirecloth near the
outer edges of the peripheral flange, than is the case near the
inner regions of the flange.

By forming ridges along the wire cloth engaging edges of the
struts, so the area of the woven wire cloth which is actually
blinded by being embedded in plastics material is reduced to
the minimum necessary to achieve support for the cloths. Thus
although the struts may have a lateral width considerably
greater than the width of their crests, the area of the woven
wire cloth which is available for filtering liquid is only
' reduced by the narrow width of the melted crests and is not
reduced by the total area of the struts, which would be the
case if the width of the cloth engaging face of the struts is
the same width as the struts themselves.



frame as aforesaid the heat is preferably applied through the woven
Wi recl ot hwomssagogso preferentially heat the crests of the riRgEEBI6PpOSEd
to the remainder of the support frane. In a support frame as aforesaid,

which is generally rectangular, the ridges al ong each of the four sides YR~
parallel to the | ength dinension of each2ide so that the

10 ridges in the surfaces of the four edges of the franme run perpendlcular
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ends of tfReSEEHLE will be aligned with one side or the other of the

rectangular section of the strut, the hypotenuse of the
triangle forming a sloping surface between the crest of the
ridge and the other edge of the rectangular strut region.

In general the primary purpose of the ridging of the struts is
to reduce the width of the plastics material which is to engage
the woven wire cloth, and the ridging effect can be obtained
simply by reducing the width of the strut just below its face
which is to be bonded to the wire cloth. This width reduction
may be achieved by means of a step, so as to define a shoulder,
{(or two steps on opposite sides to form two shoulders), and the
reduced width region above the shoulder(s) provides the reduced
width plastics face for engaging the woven wire cloth. The
difference between such an arrangement and a triangular ridge
is that in the former case, the underside of the woven wire
cloth immediately to the left or right of a bonded crest will
be completely unobstructed at least down to the shoulder(s)
whereas in the case of a triangular ridge, a sloping surface
will be presented to liquid filtering through the wire cloth.
In practice however, the stronger triangular section is
preferred particularly since differential softening will occur
.down the height of the ridge upon the application of heat to

the crests.

Preferably the overall shape of the frame is a rectangle, and
the flange which extends along the two longer sides is wider



Is less than that of the nore renote regions of the struts. |y
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heating the wirecloth wires becone enbedded in the said reduced strut -==---
sections. ~-The reduced strut section is preferably created by fornmng a
ridge along the wire receiving edge t herlebof . The invention thus also
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The invention also lies in two screens constructed as aforesaid
when mounted in a supporting framework within a vibratory
screening machine, with the shorter edges of the screen support
frames joined so that the two screens form a larger area for

filtering.

The invention also lies in a vibratory screening machine when
fitted with two such screens, wherein one of the screens is
mounted so as to be substantially horizontal in use and the
other is mounted downstream of the first and is inclined
upwardly in the direction of movement of particulate material
through the machine.

The invention also lies in a support frame as aforesaid,
wherein one of the shorter ends of the frame is adapted to
interlock and sealingly engage with a corresponding edge of an
adjoining similar support frame such that if the two frames are
slid the one towards the other, engagement and sealing occurs
merely by the sliding movement of the one frame relative to the

other.

The sealing engagement of one frame to the other can be
_arranged to occur when the two frames are in line, or when the

two frames are mutually angled.

It is an advantage to form screens in this way and to mount a
number of such screens in a supporting framework within a
vibratory screening machine with edges abutting so as to form



the wirecloth into the crests of the ridges and the wirecloth has to be
pressed YR283IMWE crests of the ridges on the surroundi ng fRCHGBISHE6Ure it
can enter the crests of the ridges on the struts making up the integral _
matrix. “In such a support frane, outer ridges on sone or all of the
surroundi ng flange may extend to a greadt%er height than inner ridges on the

fl ange, S0, that the cr the outer ridges occupy_a third plane above
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only reduced by the narrow width of the nelted crests and is not reduced by
t heyt ot aﬁc’a?%ag of SRFR %‘E%’i’s‘ucEﬁﬁcﬂsmﬁPHeBélfihénéaééaptetihtéo \bejuwmed he
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thenselve 12 The strut's have so far

been descr?%%d as being ridged and in general they will have a symetri cal
cross-section in which the crest is md-way between two parallel sides of
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weight as can be readily handled by one man.

Thirdly in the event of damage occurring in one such screen,
it can be simply removed and a fresh screen inserted (sometimes
without needing to disturb the undamaged screen(s)).

In a support frame as aforesaid, preferably the cross section
of each strut is generally rectangular and the longer dimension
is generally perpendicular to the plane of the frame, and a
first reinforcing wire extends through each strut near the edge
thereof which is to be bonded to wirecloth, and a second
parallel reinforcing wire extends through each strut near to
the opposite edge thereof, and the wires are bonded to the
plastics material by the moulding step and form therewith a
beam, thereby to impart rigidity to the structure.

Furthermore, in a support frame as aforesaid, preferably the
struts intersect similar struts which extend at right angles
and a second assembly of parallel reinforcing wires is
provided, running perpendicular to the first assembly of wires
" in planes proximate those containing the first said assembly,
so that a pair of parallel spaced apart wires extends through
each of the struts.

In such a support frame each reinforcing wire which aligns with
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However- t uration is nerely a preferred form and r'iangul ar

cross-section -of the upper region of the strut may be offset so that the-----.

crest of the ridge is displaced towards e side or the other of the strut
when viewed end on and if the triangle is a right angled triangle the crest-

will be align ' e ¢Sl r t f t ecti.an . aof
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I n generabst R@ePreiRige pur pose of the ridging of the struts is to reduce

the wdth of the plastics nmaterial which is to engage the woven wire cloth,
and the ridging effect Gan be obtained sinply by reducing the width of the
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application of heat to the crests. Preferably the overall shape of the
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sides Is ch%by the flange.

In a wireframe assembly for a support frame as aforesaid,
cross-point engagement may be introduced between parallel wires
in the flange by incorporating intermediate transversely
extending filler wire, or weld wire, between the wire ends.

Further reinforcing may be provided in the flange by means of
additional reinforcing wires extending parallel to the length
direction of the flange so as to overlie or underlie the
protruding reinforcing wires entering the flange from the
struts, and the additional reinforcing wires are welded to the
protruding reinforcing wire ends.

The invention leads to a filter screen comprising a support
frame as aforesaid, having wirecloth bonded thereto, wherein
the wires of the cloths are taut and under tension in the
finished product, and to this end the wirecloths are put in
-tension at least while the frame material cools and sets hard,
to bond the wirecloths to the frame.

According to anothexr aspect of the invention, there is provided
a method of repairing or refurbishing a filter screen



13 than the flange along the two shorter sides, and at |east one of the
shorter woOd®#s7988s adapted to be joined- to the correBfB&HRINE0Short er

si de of a si'm |.ar screen support frame, constructed in the same way as the

first. The invention also provides a sifting screen constructed from a
support frame as aforesaid, with-wireclb&h stretched thereon and
hernetical |l y bonded thereto The invention also lies in two screens
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frames joined "so that the two screens form er area for filtering
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t he one fsr relathve to the ot The seal ing engagenent of one frame
to the other can be arranged to occur when the two franmes are in line, or

when the 1hvg fricd®Rsd a6 #FepHal Ybrangd 6rbishment as aforesaid plastics
material may be applied to the surface of the frame which is
to receive the wirecloth before the_latter is fitted thereover,
to provide additional plastics material for bonding the
wirecloth to the frame.

The stripped support frame may be inserted in a mould and fresh
polymer material injected into the mould so as to reform on the
surfaces of the frame ridges similar to those which existed
when the frame was first manufactured, before the wirecloth is

applied thereto.

The invention thus also provides a repaired or refurbished
filter screen wherein worn or damaged wirecloth has been
replaced by fresh wirecloth in accordance with the above.

Apparatus for repairing or refurbishing a filter screen from
which worn wirecloth has been stripped conveniently comprises
a tray into which the stripped frame is inserted, wirecloth
stretching means surrounding the tray including attachment
means for securing to the edges of a sheet of wirecloth laid
over the upper surface of the frame in the tray, tensioning
.means for exerting tension on the wirecloth in at least two
different directions whilst it is so stretched over the frame,
means for heating the frame to soften the uppermost edges of
the matrix of struts and periphery of the frame, and means for
forcing the wirecloth into the softened material such that



It is a_gv(,agé@,g&gage to formscreens in this way and to muRcrdcrysibsy: ©f

such 'screens in a supporting framework within a vibratory screening nachine
wi th edges abutting so as to form : .
a larger area for filtering, for a nu r of reasons. Firstly, as already
I ndi cat ed, sone designs of shaker require a first filtering area to be )
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constructed as aforesaid and adapted to be joined edge to edge where the
change i.n inclination is required to accur. Secondly, each i ndivyidual
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| onger dinension is generally perpendicular to the plane of the frame, and

a first reinforcing wire extends through each strut near the edge
In such apparatus additional means may be provided for applying

plastics material along each of the surfaces to which the
wirecloth is to be attached prior to or after wirecloth has
been stretched over the support frame, so as to increase the
amount of plastics material available to bond the wirecloth to

the frame.

The invention also provides a method of <repair or
refurbishment, wherein after removing worn or damaged wirecloth
from a support frame a plastics sheet similar in size and
pattern of openings to the support frame when viewed in plan
is placed over the frame which is to be repaired, in alignment
therewith, before or after new wirecloth is stretched thereover
and before heat and pressure is applied, to provide additional
plastics material to bond the new wirecloth to the frame.

Filtering machines of the type into which screens as aforesaid
can be fitted, are described in UK Patent Specifications Nos.
2237521 and 2299771, but these are intended as examples only
and the invention is not limited to the use of these screens

in such machines.

The invention will now be described by way of example, with
reference to the accompanying drawings, in which:

Figure 1 is a plan view of a frame over which wire cloths are
to be stretched and secured to form a screen for use a filter
in a vibratory filtration equipment such as a shaker for
separating solids from the liquid phase of oil and water based




t hereof which is to be bonded to wirecloth, and a second parall el

r ei nf or ciwQ 9887988ext ends t hrough each strut near to the oppCTIGRISHOHS
thereof, and the wires are bonded to the plastics material by the noul ding
step and formtherewith a beam thereby to inpart rigidity to the T
structure. Furthernore, in a support fiBane as aforesaid, preferably the .
struts intersect simlar struts which extend at right angles and a second
assenbly mfiddarall el reinforcing wires is provided, running perpendicul ar
to the first assenbly of wires in planes proximte those contajning the
first said assenbly, so that a pair of parallel spaced apart w res extends
through BtBUEE BhéSsfr Gross-saftdRifly EifWort FraRé Ed@mIceiliforcing wire
which aligns with . 15 the peri-phera

fl ange of _the franme preferabl xtends into,thg.flange at each end thereof,
t her eby t%l$ﬁf?e§séstﬁepPng | ﬁﬂntﬁﬁaégahﬁeﬁlguﬁﬁeﬁerabLy the ends of

the other wwre of each pair are bent so as also to becone aligned with the

fl ange of r n e . ther eof d.into the said flanges
close to §%€Sg%d§”§F ?hga%?rggﬁﬁéﬁﬁ?g%% mﬁ?@ ?gé§%gt%ér assist in
reinforcing the said flanges. Typically the wres touch at all points of

Intersectpoh,padsaig Br ¢t taling Wol 87dadt palde S PPARL Sof Figure 1 to

an enlarged scale;

Figure 6 is a part end view taken in the direction of arrow D
of Figure 1 to an enlarged scale;

Figure 6 is a plan view to a reduced scale showing two screens,
each constructed using a frame such as shown in Figure 1, in
aligned edge abutting relation, to form a larger screening

area;

Figure 7 is a side elevation in the direction of arrow VII of
Figure 6;

Figures 8 or 9 show to an enlarged scale the two inter-engaging
edge regions of the two frames of Figures 6 and 7;

Figure 10 shows to enlarged scale in cross-section the abutting
region of the two frames shown circled at VIII in Figure 7;

Figure 11 is a plan view from above of another frame similar
to that of Figure 1, but adapted to be joined in edge abutting
relation with another similar frame so that the two frames are
angled relative to one another when viewed from the side;

Figure 12 is an end view at "B" in Figure 11;

Figure 13 is a section on DD in Figure 11;



Prefera nds of each pair of wires are wel ded wher edfigho Py the
fl ange. b"—IV}SI9-tr§}3298\?m' reframe assenbly for a support frane as gl?ébrgsa?@?

cross-poi nt engagenent may be introduced between parallel wires-in thew-----
fl ange by incorporating internediate trpgsversely extending filler wire, or
weld wire, between the wire ends. Further reinforcing may be provided in

the fl an@ggg&ermns_asofa ekt | @R v BWNT (LI SNTL5gEH! gegie?, e aglel;f o
the length™direction of the flange so as to overlie or underlie the
protrudi B&9r&enfidricing wires entering the flange fromthe struts, ‘and the

additional reinforcing wires are welded to the protruding reinforcing wire
ends. The inventi,on leads to a filter ree onpJyising a.support. franme

as af or eE&PY¥r v Af \ﬂ-r%acﬁ'%tﬁeﬁtbﬁagd#h}%ét# '%I‘\%r%‘?ﬁttﬂ@n% FBE 81EE tthr?

cl ot hs afgatmeutshanoh undefigensi dh;in the finished product, and to this end
the wirecloths are put in tension at |east while the frame material cools

and sets hard, to bond the wirecloths to the frame. According to anot her
aspect oFighae Avents enpatttersedtslyr vk dbd afnbhhotightr bpaidr engl of the
refurbi selogeack kb I%P&qe%howin%w}n more detaél the wire reinfo¥@in
constructed as aforé&sajd, wherein worn or damaged wrecloth 1s strippe
from t heSETNEANE o A WOEKATENTSHHE, 2FE cERIULEEA £§ support it within

a mould tool;

Figure 17 is a part section at CC (to an enlarged scale) of the
frame of Figure 11;

Figures 17A and 17B show how the wire frame can be supported
within a mould tool by ferrules which become an integral part
of the moulded frame to cover the ends of the wires;

Figure 17C shows a bent-wire spacer to prevent wireframe
collapse in the mould tool, as polymer is injected under
pressure.

Figure 18 is a side edge view of two frames of the type shown
in Figure 11, in edge abutting engagement;

Figure 18A is a view of the join to an enlarged scale;

Figure 19 is a side elevation partly in cross-section of an
intersection between row and column support members of a frame

such as shown in Figure 1;

Figure 20 is a top plan view of the frame part shown in Figure
- 19;

Figure 21 is an elevation of a support for locating the wire
reinforcing structure at a point of intersection as shown in
Figures 19 and 20; .



pl aced over the franme and tensioned as appropriate and heat is applied so
as to.soW@ps/371988 surf aces of the frane over whi ch w recl otFCi/eBes/60601Ched,
so that the lLatter can penetrate the softened plastics material and becone
enbedded therein, after which the assenbly is allowed to cool, the T
tensioning force is renoved, and the w2ecl oth edges are trimed back to .
the surrounding flange of the frame. In a nmethod of repair or

r ef ur bi sAABKREead2aigraBagudpviewi to ant enlalraesy swelspelfi dde dawesr sand ace
of the fagnghghggbpbgttgfr@ygdg%tigavwrecloth_before the . latter s fitted
thereover, to provide additional plastics material for bonding the
wirecloth to the frane. The stripped support frame may be inserted in a

nmoul d anBigueeh2pokyGRE BB @ lalrgdy asdé£re | Fhe pherapube éﬁgﬁge&fér{tefdl{]m on
t he surfg es gtsége franﬁ ridges sinilﬁr to those which exi Stéd when the
frame was Ti ForSRantPdchres BERBPeCf fie SWPPEEICoMR ths 2apBLRE@ TGRS &tast+
The i nvean@8on thus al so provides a repaired or refurbished filter screen
wherein worn or damaged wi recloth has been replaced by fresh wirecloth in
accordance with the above. Apparatus for repairing or refurbishing a
filter sEigunefednehpwshpastnofi eecianml ¢ized beeneshri pped conveniently
conprises a tray into which the stripped frane is inserted, wirecloth
stretching nmeans surrounding the tray_including attachment neans for
securi ng2ebaihededgseriptionnod thre \drawings | aid over the upper surface
of the franme in the tray, tensioning neans for exerting tension on the
mﬁreclotp.in atll st _two different directi%agiggilst it is so stretched
over the t¥3hE, r‘f@;ﬁ’ést?ﬁt?%ﬁi & G493 fHONET e TFpPEShes a&@ges
of the neorb stfredtcheds aatl beerdepheiny tife magirferniRrednd deeans Yy . f ahel Ng
the w ref:J:QtTnQ § gt 8eh2§ai9§/t %%q_é}f‘éféaaiosgﬁ tir1]'f%:tludes a large number

of similarly sized rectangular openings, one of which is

denoted by 12 formed by a rectilinear matrix of orthogonally
intersecting cross-members one of which is designated by 14 and
another of which is designated by reference numeral 16.

On two opposite sides, namely 18 and 20, the frame includes a
relatively wide flange the upper surface of which is corrugated
S0 as to form ridges and furrows 22. The other two edges 24,
26 and 28 are relatively narrow and include just two or three
ridges 30, 32. By forming at least the ridges from a plastics
material which can be softened on heating and which sets hard
on cooling, woven wire meshes (not shown) can be stretched over
the ridged peripheral regions of the frame and embedded in the
ridges by heating the peripheral edges of the frame and
pressing the wire meshes into the softened crests of the
ridges. By allowing the plastics material to cool, so the wire
meshes will be held firmly in place and if they are tensioned
_in both directions prior to the heating step and the tensions
are maintained throughout, thereafter the plastics material has
cooled, residual tensions will remain in the stretched layers
of wire cloth. If as is usually preferred, the wire cloths
have been differentially tensioned so that the tension in one
is higher than that in the other, the differential will remain



1 7 af ng, the wirecloth renalns bonded to the and
56 ofi2ftsg I P osfobsyTe:

can be ack to the edges of the frane. Appar at us as -aforesaid
may al so conprise further attachment neans and tensioning neans to enabte---
at | east a-second sheet of wirecloth to be secured over the first for
bonding to the frane, preferably at thé"same tine as the first. In such”

appar at igef ifpr g Ics materi al
al ong e§§h%%% &Lgﬂgﬁ} aces %Fgm% EEQﬁé $frégﬁﬂﬁﬁnby£€ cg %tached pri or
to or after wirecloth has been stretched over the support franme, So as to
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Fllterlw nes O screens as arores can be
fitted, capssd@s;:rmetnmrisw “tl;ltd.criat@nenspéa faissemibdns a®xl s 22875 1hahd 2Re9771,
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the use of these screens I n such machi nes.
support therefor.

In a typical example, the first wirecloth will have a mesh size
of approximately 30 and the second cloth a mesh size in the
range 100-300. Each is made from annealed stainless steel wire
- that making up the first cloth typically having a diameter
of the order of 0.28mm.

In accordance with a preferred aspect of the invention, the
frame is formed from a plastics material which may be
reinforced with glass fibres or similar reinforcing material
and the edge regions and the crossing members of the frame are
all reinforced with elongate steel wires which are welded
together to form a wire frame reinforcing structure in a manner
which will be described later. Typically steel wire of 2.5mm
diameter is used to construct the reinforcing wire frame.

A frame such as shown in Figure 1 is typically formed by
inserting the reinforcing framework into a suitable mould tool
and injecting plastics material under pressure into the tool
so that the wire reinforcing frame becomes completely encased
within plastics wmaterial (typically reinforced with glass
fibre) so that on release from the mould, the reinforcing wires
are totally encased within plastics material.

The section at CC in Figure 2 shows the cross member 14 in
section and the orthogonal cross member 16 is seen extending



The invention will now be described by way of exanple, with reference to
t he acconOPBAMSAr awi ngs, in which: Figure 1 is a plan vPEWGERP8/B060} ane

over which wre.cloths are to be stretched and secured to forma. screen_.for...

use a filter in a vibratory filtration equi pnment such as a shaker for
separating solids fromthe liquid phase @2 oil and water based -
18 nuds; Figure 2 is a cross-sectional view at CC of Figure 1; Figure
3 is a parensesthen §idBBofnlpi.gufhel edgsixpatons|s8a pararseteinhosreda

in Figure gy rrEndUmemBekd 84Panla &d view at D of the frame of Figure 1 to
an enl arged scal e; Figure 6 is a part end view taken in the direction of

arrow D of Figure 1 to an enlarged scal e; Figure 6 is a plan viewto a

reduced scehe shReB¥EREetVROACAEEBB, iAaFigteRslr Ut ethonsl g &ibiaee 3suchhas
shown in Fc':gggg 1rﬂember 14 is still visible but the orthogonal cross
member 38 1is now shown intersecting 14 and the opening

intersected by BB is denoted 40.

Ridges such as 24 in the upper surface of the relatively wide
edge flange 20 can be seen, as can also the inner of the two
ridges along the narrower edge 28, namely ridge 42 which is
also identified in Figure 1 for reference purposes. The ridged
end 28 is cut away at opposite ends at 44, 46 as shown in
Figure 1.

Also shown in Figure 3 are some of the metal reinforcing rods
forming the reinforcing framework. Two rods designated 48 and
50 extend through the upper and lower regions respectively of
the cross member 38.

Similar pairs of rods extend through the upper and lower
regions of each of the parallel cross members such as 16.

Through each of the orthogonally extending cross members
designated 14 and 52 respectively, extend two similar pairs of
rods designated 54 and 56, and 58 and 60 respectively. At-the
points of intersection between the rods they are welded
together as by electric resistance welding.

Further reinforcing rods 62 and 64 extend parallel to rods 54
and 58 through the edge region 20, and this is resistance
welded to the extended ends of the rods 48 etc where they
extend into the flange 20.

The extensions of the lower rods such as 50 are bent upwardly
as shown at 66 80 as to extend co-extensively with or in
contact with the underside of the upper rod of the pair eg



al |._,-éne_d ed 0% @J}Jsbng relation, to forma larger screening arpeavGBsidogar e 7
is.a side ele I'on in the dlrectlon of arrow VII of Figure 6; Figures 8
or- 9 show to an enl arged scale the two inter-engagi ng edge regions of the”
two franmes of Figures 6 and 7; Figure 1@3shows to enlarged scale in
cross-section the abutting region of the two frames shown circled at Vil
in Figure 7axtefib88heot lrd8 48 Rirdd a&ewésmaﬁo«ewe1dadotheretoanemimmr

to that of Figu 1, but .adapted.t.0o .b
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one anot hersahengyi 6@ed 64r da tdmcwsied; to ﬁhﬁukpwérlbaﬁﬁrend vpdﬁeﬁucn¥a$n
moure 1l go geresa3 b3 & oﬁcta?{ﬁ H0 KU nbl structyre.

19 Figure a part "end view arge sca e) B" In F|gure
11; Figure 15 is a part section at AA of the left hand end of ‘the frane

shown in Fiﬁfé&rélé is a part section on AA to a larger scale than Figure
1 which allows the ridges 30 and 32 to be seen in section at
the ends of the frame which are to be butt-joined.

Figure 4 also shows. detail of the male and female locking
arrangement at opposite ends of the frame. Thus at the left
hand end an elongate protrusion 68 stands off from the left
hand end face 70 and extends across the entire width of the
frame, whilst at the other end of the frame the end face 72 is
cutaway to define a rebate 74 to receive the protrusion 68 of

an abutting frame.

The end face 72 also includes an upstand 76 which cooperates
with the opposite end region of the end face 70 of the abutting
frame, to space the two end faces from each other by the
thickness of the upstand 76. This also assists in seating the
rebate 78 in the protrusion 68 correctly below the lp 80 along
the upper edge of the rebate 74.

Figure 4 also shows the small openings which can be left above
the intersection point of the reinforcing grid, if stand-off
pits, or stools, are used in the mould tooling to position the
reinforcing grid within the tooling. Two of these are visible
at 82 and 84.

Figure 5 is a part end view in the direction of arrow D in
Figure 1 and shows the upstand 76 and the end face 72 of the

- right hand end of the frame as depicted in Figure 4. Likewise
the lip 80 is also shown together with the undercut 86 in the
underside of the shoulder created by the rebate 74.

Figure 6 shows how two frames 10 and 10’ each similar to that



Figure 16 is a part section at AA of the right hand end of the franme of
Figure, 1IWOI98/47988 in nore detail the wire reinforcing struBETGBIS/BIE! wher e
inserts are required to support it within a nould tool;  Figure 17 is.a ___. .
part section at CC (to an enlarged scale) of the franme of Figure 11

Figures 17A and 17B show how the wire f#a&me can be supported within a nould
tool by ferrules which becone an integral parf of the noulded frame tg
cover theSRAWR &R FREURS és;caanﬁurjég'"PPé'sh atggntt-w\ﬂ Féie%?%c%ﬁ to28
prevent valbettdng/enghgedeas willk bodesdmided apyeolfyldy withngefegdnaader
pressure. lgure-18 is_a_ si edge view of two franes of the type shown

I n FigurétﬁlfégﬁregbguﬁgﬁtP?ngggngiﬁﬁﬁﬁﬁ%' Figure 18Ais a view of the
join to an enlarged scal e; Figure 19 is a side elevation partly-in

Cr 0SS- Secty, 0fsQf tﬁ@ WILEYSeaERIL DOl geLhar 9W, 27Q CAHHT SUPPQLY BREDELS of
a frame such as shown in Figure 1; = Figure 207is a top plan view of the
frame parflangen28i mA%mrgripped FinguRe APREORFaT@VERNBRTOMWLRIPpSRE for
locating pAgKutr 8fr @ HRKENaSéeHBLYL € Ahsl HRANE1RhgkNLY 06k I PR 2acghown
in Figures 19 gnd 20; , . . . .
only be supported on its underside in order to permit solids
material to progress over that edge unimpeded during shaking.

An inflatable grip seal may be used along the edges 20, 207,
'28’, 18’ and 18.

As shown in Figure 7, the two frames 10 and 10’ may be aligned
and in some shakers advantageously the aligned frames are
mounted so as to be inclined to the horizontal so as to
describe an uphill slope up which the mud which is to be
filtered climbs as a result of the shaking movement. Typically
the shaking movement has components generally in the direction
of the alignment of the two frames and generally perpendicular
thereto.

The two separate parts forming the abutment are shown to an
enlarged scale in Figures 8 and 9, and detail of the engagement
is shown in Figure 10. Figure 9 shows the edge 28 which
includes the protruding nose generally designated 68 which
extends across the width of the ‘frame and fits below the
shoulder 80, of the rebate 74 of the cooperating frame 10.

The upstand 76 may comprise a separate member in the form of
a seal which may be of plastics material or rubber or a
composite thereof. Alternatively as shown it wmay simply
.comprise a protruding ridge formed during wmoulding, in the
material from which the rest of the frame is constructed.

When mounting the two frames in a shaker, frame 10’ is first
introduced into the shaker basket and thereafter frame 10. By



20 Fi gu‘? é§/31,9§8an end view to an enlarged scale of the | ppgice8Mdosdh t he
support of FEigure 21; Figure 23 shows to a | arger scale the preferred

engagenent of -the chisel end of the stand off support with a reinforced~—----
rod; and Figure 24 shows part of a comgyg eted screen. Det ai | ed

descri-ption of the draw ngs Figure 1 illustrates a frane across which
woven w reameshgstaéerﬁ.ghbehahﬁete@-dab@mrﬁi:&wdem (ast\hﬁewmnﬂt ?ﬁegmﬂ'rél 6)
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heating agdreffutlysetin hehdtoreswdi tdgn wavep, whe masdlenddokusiiawe) s@n
be stretched 8ggrthe inclined underside 92 and the upstand 76’ makes
contact with the face 70 of the other frame end. This is more

clearly shown in Figure 10.

By dimensioning thus any fluid trapped between the ends of the
frame as the two frames are pushed together, can be squeezed
through the gap left between the surfaces to facilitate
drainage through the lowermost gap visible in Figure 10.

In some shakers, it is preferred that the two screens such as
shown in Figure 6, (each formed by a frame with woven meshes
stretched thereover) are inclined relative one to the other
instead of being aligned as shown in Figure 7. To this end an
alternative edge configuration may be incorporated, by
arranging that one frame end can be fitted into the other with
a small step between the two upper surfaces.

Figure 11 is a plan view of such a frame.

Figures 12, 13 and 14 provide edge and section views to an
enlarged scale of the case of Figure 14, of the frame shown in
Figure 11. '

Esséntially the construction of the central area of the frame

" is similar to that of the frame of Figure 1. Thus the meshes
are secured to external flanges 100, 102, 104 and 106 and to
the upper edges of intersecting orthogonal cross members such
as 108, 110, 112 etc.



t he ridged peripheral regions of the frame and enbedded in the ridges by
heati ng t o sapgsher al edges of the frame and pressing thePAT/@BRONAS i nto
the softened crests of the ridges. By allowing the plastics material to_
cool, so the wire nmeshes will be held firmy in place and if they are
tensioned in both directions prior to tBé heating step and the tensions are
mai nt ai ned t hroughout, thereafter the plastics material has cool ed,

resi dual Thaskedstivelyr widenfilangrs 300eedied 02apndies vapihilee il Figures as
i's usual | yopeef gl edodhhed kAt Qs dhayes brerbdickl enent hably .t ensi oned so
that the tension in one is higher than that in the other, the differential
wll remain 21 in the residua
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0, 28 . .
the gggme occurs prior to that over the central region made up
of intersecting cross members 108, 110 etc.

The ends 104, 106 are designed to be capable of interengagement
and accordingly the end 106 is formed with a pair of jaws 120,
122 which extend across the entire width of the frame end and
can receive the opposed end 104 of a second frame (not shown).
This opposed end comprises an extended flange 124 having three
ridges 126 formed in its upper surface, the height of the
flanges combined with the thickness of the flange 124 being
equal to the internal spacing between the upper and lower jaws
120, 122, so that an end 124 can be pushed into the elongate
slot formed by a pair of jaws 120, 122,

At 128 the underside of the upper jaw diverges upwardly away
from the lower jaw, to assist in entering the end 124 therein.
Being formed from a plastics based material, the ridges 126 are
deformable, and by dimensioning the gap between the jaws 120,
122 accurately, so the flange 104 can become firmly wedged in
the gap between those jaws, the ridges 126 forming a partial
seal between the flange 124 and the underside 128 of the upper
-jaw 120 of end flange 106.

As with the frame illustrated in Figures 1 to 10, the frame of
Figure 11 includes a grid of reinforcing rods, welded or
otherwise Jjoined at the interstices of the grid, and



I n accor dgprsswbdsh @ preferred aspect of the invention, thepdy¥asssdosorf or med
fromar’plastics material which may be reinforced with glass fibres or

simlar reinfortcing material and the edge regions and the crossing nenbers--

of the frame are all reinforced with el gngate steel wires which are wel ded
together to forma wire frame reinforcing structure in a manner which wl|

be descri bggdrat@ced fRididinbedt e@ld Widwe ol A&re Jigemd 411y diseihhated
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t he noul dlO#the reinforcing wires are totally encased within plastics

mat eri al . The section at CCin Figure 2 shows the cross nménber 14 in
section and the orthogonal cross nenber 16 is seen extending .
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3. The cross nenber_14 is still visible but the orthogonal cross nenber 38
i s now sh8&RtHerfediIHF L4 2nd the opening intersected by BB is denoted

40.
The two edges 100 and 102 are reinforced in the same way as is
end flange 104, and the ends of the rods 136 of the lower layer
are bent upwardly as at 138 in Figure 17, to merge with and be
welded or otherwise joined to the upper rods 140.

All the rods are wholly contained within the rectilinear array
of intersecting cross members except at the flanged edges of
the frame.

The part section of Figure 17 is taken on the line CC in Figure
11 and cross members 110 and 112 are denoted in both figures.

Figure 18 shows how two frames such as shown in Figures 11 to
17 can be fitted so that one lies at a shallow angle relative
to the other. The one frame is denoted 14.

Figure 18A shows a modified interengagement possibility similar
to the engagement of an end such as 126 in an elongate "socket"
between jaws such as 120, 122 - but in which both ends are
"female" (ie equivalent to end 106), and the upper flange of
the one can be received and wedged, into the socket of the
other and a good seal is maintained. Similar reference

‘numerals are employed to denote items in common as between
Figure 18A and earlier and later figures.

As also shown in Figure 17, plastics support inserts or stools
such as denoted by 142, 144 may be located in the mould tool



Ri dges such as 24 in the upper surface of the relatively w de edge flange
20 can, beWeRs$7988s can al so the inner of the two ridges al BEI/GHAS/OAENr oner

edge 28, nanely ridge 42 which is also identified in Figure 1 for refergnce.. .

pur poses. The ridged end 28 is cut away at opposite ends at 44, 46 as shown
in Figure 1. Al so shown in Figure 3 ar®8sone of the netal reinforcing
rods formng the reinforcing franmewrk. Two rog esi gnated 48 .and 50
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each of th r cross, menbers .such as 16. Through each of the
orthogonal"‘f(:i'yép ﬁafben?rarfgt%'?oki RB&Fs desi gnated 14 and 52 respectively,
extend two S|n1Iar pai s of rods designated 54 and 56, and 58 and -60
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removed, or may be filled by the plastics material from which
the struts are formed when the frame is subjected to heat and
pressure during the manufacturing process.

Preferred arrangements utilise stand-off supports or stools
since these can be used not only to centre the reinforcing
framework within the mould tool, but where the framework has
been constructed so as to bow slightly upwardly and downwardly,
they will redefine the correct spacing between the upper and
lower arrays of rods, when the mould tooling is closed. A
preferred form of such stand-off support is illustrated and
described with reference to Figures 19 to 23.

In order to prevent moulding pressure within the tooling from
forcing the upper and lower walled arrays of rods/wires
together so as to reduce the spacing therebetween, spacers 143
(typically bent wires, formed to one or other of the two arrays
and permitting relative movement towards each other beyond a
critical dimension defined by the spacers) are provided, as
shown in Figure 17C.

In a similar way, plastic ferrules such as that shown in Figure
17 and denoted by 146, can be inserted into the mould tool so
as to cover the ends of the rods which might otherwise be left

exposed.

In a preferred mould tool, the welded reinforcing framework is
supported in one part of the tooling by four retractable pins



2 3 .extegedhedh@grod 48 and are resistance wel ded thereto. pttyGiehs/GoseRy t he
upper l'ayer of intersecting and wel ded rods such as 48, 54, 58, 62, 64 is

secured to the Tower |ayer of rods such as 50, 56, 60, to forma unitary™=-~"""

rei nforcing structure. Figure 4.is a pagt section on AAto a |arger scale
than Figure 1 which allows the ridges 30 and 32 to be seen in section at
t he ends dfi4she frwweomhiagpasite oslidasutef| sheedramdwanit ¢ Byalnssmarsdons.
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stand-off pits, or stools, are used in the nould.tooling to position the
rei nforci Ag gmiachpdiet Hisn sthosvn o | Agguies Af7At leexk 1B, visible at 82 and 84.
Figure 5is a part end viewin the direction of arrowD in Figure 1 and
shows the upstand 76 and the end face 72 of the right hand end of the frane
as depi ct ¥herg FuppPEt4ingekes o8 farrnlpgsspresrudscaihewmewt@dings when
the undergdh 8@ irendd®d by cutting or filing.

As mentioned in relation to Figures 11 et seq, the crests of
the ridges in the edge flanges of the frame shown in Figures
1 to 10 may also lie in a different plane from the crests of
the ridges on the cross members such as 14 and 16, and in a
preferred arrangement one or more of the outer ridges along the
flanges such as 18, 20, 26 and 28 extend(s) above the plane
containing the crests of the crests of the cross members such
as 14, 16. In this way the peripheral regions of the frames
contain a greater amount of plastics material to be heated and
softened before the woven wire mesh cloth can be forced
thereinto, than exists along the cross-members. Bonding of the
peripheral regions therefore has to occur before the cloths can
come into contact with, and become bonded into the crests of
the cross members 14, 16 etc.

Figures 19 to 23 show, to different, and generally an enlarged
scale, the location of preferred stand off supports for the
reinforcing rods. Here each support comprises a tapering
" chisel-ended metal pin 148 as shown in Figure 19. The chisel
end 150 is best seen in Figure 21.

As shown in Figure 23, the pins are arranged so that each
chisel end 150 extends generally perpendicularly to the length



undersi de of the shoul der created by the rebate 74. Figure 6 shows how
two fran®O P78 10 each similar to that PCT/GB98/00601
24 shown in.Rigure 1 can be joined, with the two edges 26', 28 o
abutting/ éngaged as will be described npre fully with reference to later’
figures of the draw ngs. In use the wftder flanges 18 and 20, 18 and 20-

and one r| p an apRny riate nan r mntg n th
basket o?ﬂgm%kﬁgg§c§§§e%b?yg $ %glﬁ§-rraH§§ 2§nﬁ3§% ﬁnf ? BAY db%oo
supported on its underside in order to pernt solids nmaterial _to progress

over t hayedaer ual TBedthlhIge Y01 g, BT 2PLECDT R0 s JRYa De

used alo t he edges 20,
two franmPdastighqeterisdy flows raeamchsds ﬁamré%aﬂéﬂ§eédeadsagnm¢ly t he

al i gned &r a@s &6 e JOL8LPE e.@.maaatzqybecaﬁeﬂﬂgdreeekeesh%u&xofgsa d@f ﬁ’%s

descrrbe h|II sl up whi ch t he nmud |s to be l'tere
aresult® fﬁg" meURLLS) ":hd"hﬁﬂ/érﬁﬁ]tt% is

conponenb@ayaﬁﬂaﬂdythe th&sﬁh%ﬁmd@naﬁbtéxtfd¢©@dEﬁ&oﬁfdH¥3$dMl&iﬁ@mh
and genegalhy ALAENO] gHlapy HETSIQ 145 NG MO SEPALS BELLSLRO It e
abut nent "are s

area 156 of the wire (see Figure 20).

When woven wire cloths are stretched over the crests of the
frame and the cloths and frame are heated, the plastics
material flows into the lower end of each recess left by a
chisel end, such as 150. This fills the tiny area to provide
a barrier between the wire mesh(es) and the reinforcing rods
such as 48 (see Figure 3).

Figure 24 is a perspective view of the female end of the frame
10’ of Figure 9.

The sealing ridge 76 can be seen above the groove 74 into which
the elongate male "nose" 68 (see Figure 9) fits.

Across the frame are stretched woven wire cloths, the upper one
of which is shown in part at 158 and the lower, in part, at
159. Two such cloths, one above the other, are stretched over
the frame, the mesh of the lower cloth being coarser than that
of the upper cloth, and with the tension in the lower cloth
being greater than that in the upper.

By heating at least the upper surface of the frame, and
applying uniform downward pressure on the cloths, the crests

" of the plastics frame will soften and allow the wire cloths to
sink into the crests, which will also become flattened into the
process. On cooling the plastics material hardens and secures
the wire cloths in place.



enl ar ged %96‘5%3‘}9@8 Figures 8 and 9, and detail of the engagewwericrdssép@awWwn i n
Figure '10.- -“Figure 9 shows the edge 28 which includes the protrudi ng nose

general ly desighated 68 which extends across the width of the frane and ™" -=- "

fits bel ow the shoul der 80, of the rebateq/4 of the cooperating frame 10.
The upstand 76 may conprise a separate menber in the formof a seal whi ch
may be of plastieytiPisf | BheObut¥iRRIstO" rd6eBPAYJ Coh NBhEOE1ange extend
Al ternatively as_shown it ng% sinply co rlie a protrudin 'r|q§e formed
during moURBVAEALYn dRRVeatEe FXeFbf W chiBhelineY &RdgRe ohnEhes same
construct egly ang¥en nounting the two frames in a shaker, frame 10" is first
i ntroduced .into the shaker basket and thereafter frame 10. By )

25 raising the right hand end of frame 10 (as viewed in Figure 6) so that
t he franme 1tRei sandgheearat dthe e umct benpgbabeeeh twanectéénstimechose Hbwran
be inserted bglow the.shq | RE30,L.N n t_g86 .he repate 74 so
that the r+%g§l§§r%% t'T'rS]ea o'gféruggg{ﬁﬂésbgqgaa%e%ﬁ#%ftﬁg &%%gﬁg’ﬁte g% 5e irhooé

t he shoul deo Bpedacth@sprogweeli pfgpanticylate mareriabd tononel sareant o
be in ali LblRe10' and by choosing the dinensions carefully, in that
conditionggﬁfgéerﬁe I nclined surface 90 engages the inclined underside 92
and the upstand 76' nakes contact with the face 70 of the other frame end.

This is nof,exéleae!l hEhopwond Eagu_-r Qatiothte %}bt:@éa?rksh@ﬁéngouha% aPafd il
rane as e LW ra

t rapped between the ds, of the . are hed
L oanp e CeusEand ot Boens! ARG CoNe SRRF IR (LA v Bkire T Al 5 be

facilitateas small in area as possible.

The joint provided by interfitting ends such as shown in
Figures 18, 18A, causes the edge 120 of the upper frame to
overlie wire mesh of the lower frame. The non-screening dead
area is thereby reduced to the minimum, ie the ridged end 120.

The joint provided by the engagement such as shown in Figures
18, 18A also seals the joint and prevents fluid leakage, and
has been found to reduce the risk of bounce between one frame
and the other across the joint. This appears to be achieved due
to the formation of a structural member by the reinforcing
wires and where these are tensioned, as is the case when the
framework is pushed from above and below in the mould tool, the
framework and plastics material will significantly resist
bending and therefore minimise any tendency to bounce. .

Flash heating is preferably used to bond the wire cloths to the

crests.,

Weld wires are conveniently employed between overlying parallel
rods such as 48, 66 (see Figure 3) as designated by reference

numeral 49.

The drawings and ©related description of UK Patent
Specifications 2237521 and 2299771 are referred to as



dr ai nage t hrough the | owernost gap visible in Figure 10. I n sonme shakers,
it is. prMOIP hat the two screens such as shown in Fi glfC/gBISAA6YH,
formed by a frane with woven neshes stretched thereover) are inclined ........
rel ative one to the other instead of being aligned as shown in Figure 7. To
this end an alternative edge configuratidn nmay be incorporated, by -
arranging_that one frame end can be fitted into the other with a small step
bet ween fRduskFafdme Likterirng maphdmes mf jshe pYRA dnewhdichs REreeRs ane.
Fi gures 43, abacithelt Hr4ir{enBF g6 aRduneeld.on views to an enlarged scale
of the case of Figure 14, of the frame shown in Figure 11. Essential ly
the construction of the central area of the frame is simlar to that of the
frame of Figure 1. Thus the neshes are secured to external flanges 100,
102, 104 and 106 and to the upper edges of intersecting orthogonal cross
menbers such as 108, 110, 112 etc. ' -

The relatively wide flanges 100 and 102 are visible in Figures 12 to 14,
together with the cross nenbers 110, 112. Each of the intersecting cross
menbers is ridged along its upper edge as best seen fromthe hidden detai
of itens 110,

26



112 in Fi %9\??’%4988 The ridges are identified by reference nwrREBdstooddss.

116 and it e noted that the peaks of the ridges 114, 116 are just
bel ow the peak of the ridges 118 al ong edge 106 (see Figure 11). = This~ ™™=~

ensures that when the GRP material is hegged to accomodate fhe wre-— ...
meshes, the heating and wel ding of the nmeshes to the out a*f,isg@gti}gglﬁeeloo to

106 of the frame occurs prior to that over the central redi CRiAced
i ntersecting cross nmenbers 108, 110 etc. The ends 104, mg d
to be capabl e of interengagenent and accordingly the end ith

a pair of JIARMSI20, 122 which extend across the entire wdth of the frame
end and can receive the opposed end 104 of a second frame (not shown). This
opposed end conprises amr extended flange 124 having three ridges 126 fornmed
in its upper AumebbBed ehecaBSERUCEANtha PodMRer ERRI fname oyexnt whdlakess
of the flgpdenl2d;bei rqsttak st &d hBel NiEFr88EheRAGEMND BEEWRER ke £hpRr -and
| oner jaws 120, 122, so that an end 124 can be hed |nto the el ate

sl ot for m8diHing Baneest SOMRE 4SHNT 1Bbe StﬁPsl‘Eguf‘H‘éaﬁ%%szr?@ewméqﬁ’&per
j aw di ver geswipearfdameav@ysénblyt heohpresingv twe pazallleln spHesd napahe
end 124 therein. Being f.orned frama plastics se terial, the tidges
196 are BRGAVELOE TRABERY CATRLASIAR e hORE B8 e b R Rie 3o

accur at el polsmdied lange Wbl decapsufllate yheedded iforatiee agdp tbefioaen

those jaws, the, tidge orJyg n parti e t he e,124
and the uff er%?ﬁécgg;%%% t?lepergp%élw éébﬁgﬁaeﬁ%le%?é}r%g?}fégf'&l%&wdt %Yt he’
frame ill dstoestssbt ingi gotleegened 10.bs heohinded o REiljursides byl adedgdd
grid of rehnfsing efdth Wb el NI WESenkbalRed Blvo! BErhliel Skpaesf

the grid, an ‘ i ) )
apart wires of the said wire frame assembly, permitting the

polymer to cure, and opening the tool, and removing the moulded

article.

2. A method as claimed in claim 1, wherein the wire frame is
selected so as to impart sufficient structural rigidity to the
support frame as to prevent deflection thereof and consequent
changes in the tension in the wire cloth when fitted thereto.

3. A method as claimed in claim 1, wherein the wire frame is
selected so as to impart sufficient strength to the support
frame as to allow the latter to withstand shear stresses
introduced as the frame is clamped into a vibratory screening

machine.

4. A method as claimed in claim 1, wherein the wire frame is
formed from high tensile straightened steel wire, bent as

required.

5. A method as claimed in claim 4, wherein the wire is of

2.5mm diameter.

6. A method of making a reinforcing wire frame for use in the

method of claim 1 comprising the steps of:

I T s




to be welded to the aligned rods of_._..
t he upper layer in the he upper and |l ower |ayers of rods
term nate without converging at the ot her end of the frarre as can be seen -

fromthe par I,0 g 5. edge 1

rei nforced |éq$%fi¥ %Bgéégéaébgg%en&ntI£§BQE§84 dégﬁe end 92? tﬁefor
136 of the |Bilst |ayBeaYare bent upwardly as at 138 in Figure 17, to merge
with and he met:aedn HROEENFSE 201 886oha té@uamwr éé&@eé‘lﬁrrayA' of t ke

rods are con ained within,the rectiline array of intersecting
Cross ne Ot WiTenRt Faghed et efﬁé L ar¥g¥.part section
of Fi gurg -17re§1§akﬁaeﬁw$ttaenlgl ntheCGei pebi @i et;\fté aﬂfb @IWST%@E&Sll%ﬂeand
112 are denot of, I re 18 sho w_t r.anes su as
shown + n HGhER OF Sr el 5q AN SO ST SeCRi iRy Pa%tiR o
relative to shmlbaheY poisd tden ifrcanewos sdemidteed d#raysFigfureifiBlashpweut
nodi fied i possi bk kLt | ar . e

such as 1 Il@rh a(gfonga gﬁs%ciké" gB‘et %ﬁisea%nségucﬁﬂ §ggﬂ&1§é1ﬁ98u?§
whi ch bot Hm%ﬁ@omeﬂﬁl the( petéaqmqma)enmresm@ aﬁa)to afermha gppend,

fl ange ofgfwa*gfef@@kffaﬁggflmggrggﬂ wedged, into the socket of the other
and a good sea i s mai ntal ned Si'milar reference
- bending in a press break the protruding lengths of wire on

27 constructed fromﬂgggee ngccnﬁﬁace‘l ayers - generally de %ﬂgbgﬂz@%‘g‘? 132

respect i vIQO837%88: Fi'g ends of the lower |ayer
bent upwardly.as at 13 I& l

at least two of the four sides of one of the rectilinear
matrices, so as to bend each protruding section first in a
generally upward sense and then at a point nearer to its end
in a downward sense so that the end region of each protruding
length extends parallel to the plane containing the matrix, but
is displaced therefrom, and

- and thereafter resistance welding the displaced ends of the
protruding wires of the said one matrix to the protruding ends
of the wires of the other matrix.

7. A method as claimed in claim 6, wherein the welding is in
part effected through the intermediary of transversely
extending filler wires, so that intersections are provided
where welds are to be formed between parallel protruding ends
of the reinforcing wires, and the filler wires facilitate the
resistance welding of the parallel protruding ends.

8. A method as claimed in claim 6, wherein the wire frame
fabrication is assembled so that each matrix is bowed in an
outward sense, opposite to the other.

9. A method as claimed in claim 6, 7 or 8, wherein at least
one spacer is located within the wire frame fabrication and is
attached to one or other of the matrices so as to extend
towards the other, whereby any tendency for the matrices to .
collapse inwards during moulding, is resisted by the spacer.
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nuner al s ya§ L oy eThitShectlHaseen Heplacy8 | N common as bet ween doganssobé@ and
earlier and fater fig shown in Figure 17, plastics support

i nserts or. stools suc 142, 144 may be located in the mould -~
t ool s 28 so as to engage the

interstices of the intersecting rods, thereby to correctly space the
framewor ROn t hizx tdethosll| dst oolaned t he |atdatm s civbeeseéin the @mpacer

al t er nat iq;ognqéfﬁéé 18 18RERROUEN s re! BRAcSRAS! fiflm 20I5RAI LWOD wqrgylté;%

achi eved iNgers pro fromthe 1’ nside surfaces of the no

and any Gpeniengts hentheuiwarde ooieErngversin bbine| leasyy aptehritarean
materi al yf Led1 dd8 EQOEhEaﬁnH%%%:.@@'@fj and bherABULE ed sC UHARNE Hor@Soeen

renoved, or rmay be fille EBaStICS material fromwhich the struts

are form&fwﬁ@ﬁiﬂﬂ??*%ﬁ% |§¥§Hn eFuShedf die pPestfiteiRir fFRg FARSE

manuf act grdiei i ©g ess - one RHEf Ehe edlﬁésaaﬁem@t Stiley infd rSibanaididelspnies t s
or stools since t| e can be used not tp centre the .rei.nforci g
,é&w%ﬁ trices

f r amewor IFRATHY Fihe Todt PR 4t SWHiR™ THR" %%ﬁ%?k”h%st"b%é’}?
const r uctiefl tsloe afabribatwisn gihi | subpeatcedy tamda dosbhapding fheyenmddring

redefine th orrecyt s p ry of
when the TG IS0 PRo R AeaRgatt Sk or Py ShoRge FBE aald SiFchof ik
supporththéﬂLmamaLEd and descrlbed mnth reference to Figures 19 to 23.

11. A method as claimed in any of claims 1 to 5 using a wire
frame as claimed in any of claims 6 to 10, wherein an inward
force is exerted on opposite faces of the fabrication within
the mould tool by fingers protruding inwardly from the inside
faces of the tool, to externally engage the opposite matrices
of the fabrication when the tooling closes.

12. A method as claimed in claim 11, wherein the fingers
sandwich the fabrication in position and produce just the
required inward movement of the two oppositely bowed matrices
to zrender them parallel and spaced apart by the desired

distance.

13. A method as claimed in c¢laim 11 or 12, wherein the fingers
comprise inwardly projecting pegs which align with crossing
points of wires in the upper and lower reinforcing matrices,
to space the matrices from the corresponding upper and lower
internal surfaces of the mould tool and ensure that the
matrices are buried within the plastics material which is
injected into the mould tool during the manufacturing process.

"14. A method as claimed in claim 13, wherein the ends of the
pegs taper to an edge, or a point.

15. A method as claimed in claim 13 or 14, wherein after the
mould tool is opened and the protruding pegs disengage from the
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In order to prevent maysdiings within the tooling fromforcing the
upper. arfMOI98AE88 val | e @ere@ﬁ%l&?/w res together so a?CtTfFlfs’é@G@é t he
spaci ng t her.ebet ween, jﬂgﬁmﬁuw’]ﬂrypl cally bent wires, formed to one.or. .. .
ot her of the two arra 53% ative novenent towards each ot her
beyond a critical dinension defined by e spacers) are provided, as shown

in Figureg e qggi S N
Figure 17 é%giaén% ﬁ %?E1%€%:%%%tﬁﬁﬁﬁﬁééq?éggﬁﬁ oé?ﬁe nngﬁﬂhP%%l.so aééto
cover thecempsigest Hplugdinahitdle nPgenisidrer widh bplpsticexpoaerial | pm

preferredegypytg tool, the welded reinforcing framework is supported in one

part of the tooling by four retractable pins
29 (145), two on oppqsite sides of the framework, by neans of doubl e ended

plastics ferr uh.ealethéa) ashicla iafied eﬁﬁhcﬂ.ialltnedlﬁtoﬁn§2¢ndhéﬁé§2na|&h%ndz1&fe one
of the rog %149% gg up.the fra Eﬁ ag} h% é_ nd onto o of
the retratt3hfe Pﬁgca Pﬂrlﬁoﬁﬁﬁﬁﬁf b &Iy £Pe? Xbmﬁ?ﬁﬁ t he
bl i nd hol eetracthabl éepimse swHilel) pwbrta:imd/e I thhamghbeté're etmmﬂ:lmgl walllthedGRP

duri ng MuhgLag: ik PELTH cABELP Ul Rk LS S e BBALRIOVES TOM NG ne

tooling e 18 Shown in I'gures \iher & suppor
I nserts ot0©b1n9Les protrude after noul ding, they can be renoved by cutting
or filing.

17. A method as claimed in claim 16, wherein the pins are
retracted as the tooling opens after the moulding step has been
completed.

18. A method as claimed in claim 16 or 17, wherein the pins
align with protruding ends of wires making up the fabrication
and are separably joined to the ends of the wires by means of
sleeves of plastics material opposite ends of which receive the
pins and the reinforcing wire ends respectively.

19. A method as claimed in claim 18, wherein the passage
through each sleeve is blocked so as to form two coaxial blind
bores, and each sleeve becomes embedded in the polymer during
moulding and remains in the polymer as the pin which engages
it is retracted as the tooling is opened, the blocked passage
serving to encapsulate the end of the wire end located in the
inner end of the sleeve.

20. A method as claimed in claim 11 or 12, wherein prior to
moulding the tool is fitted with pegs formed from a plastics
material which is compatible with or is the same as the polymer
material which is to be injected into the mould to encapsulate
the wire frame fabrication, and the pegs become integrally
bonded therein during moulding so that when the tool is opened,
the pegs separate from the tool, and remain in the frame.

21. A method as claimed in claim 20, wherein the protruding
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As mentiyg % 3hdks! €k BB H0BRhgHIRed 11 et seq, the crests gf /bﬁ?ﬁ/ﬂdﬂﬂes in

t he edge Ianges of in Figures 1 to 10 may a le 1ln a
different. plane fro ‘Eﬁl 'E@l the ridges on the cross nenbers such-as--
14 and 16, and in a ngenmesy one or nore of the outer rldges_

al ong the flanges such as 18, 20, 26 and 28 extend(s) above the pl ane

cont ai ni pgrthencrest seaxtht peagr dst srefmotvied Chb9ssgPeAlehg BEh @I g By In
this way Bgrlpheral regions of the franes contain a greater amount of
plastics natérrdl to be heated and softened before the woven wire nmesh
cloth can be forced thereinto, than exists along the cross-nmenbers. Bonding

f th i ph I j t re.pas r he_cl ot hs can cone
?nto goﬁ?gLP 3;?5 %g Eecoﬁ%LI d%de E quyagﬁgreéfgég a# eh%ngg et s
14, 16 e¥gin OFF@@Bestllgr@éHZC@%owo t‘@h@IChf areven aidegddrial iy aro be
enl ar gedbsaake, weﬂoqefataorfﬁt@ffﬁgr redesdand ﬁ{fwﬁ%ﬁoréﬁ% g 54{@ is

rei nforcin 0 Here each_supporf conprises a tapering c ende
net al piﬁoﬁﬁgr&§t§ﬁbWW|qF¢9€%?% pQWIﬁHBQ%ﬁs@FtEHQ P50 any fstckadmsi A
Figure 2o 5 Ax dhowa i2n.Figure 23, the pins are arranged so that each
chi sel end 150 extends generally perpendicularly to the | ength

30 dinension of the rod 48 which it will engage in the nould tool. By
virtue o23theAchideerdng Eseemdomperiapay d53udpoepti Erame of polymer

material with wire reinforcing therein constructed as claimed
in claim 22, and having at least one woven wirecloth tensioned
thereover and bonded to one surface thereof.

24. A filtering screen as claimed in claim 23, wherein the
wirecloth which is first fitted over the support frame has a
coarser mesh than any subsequent layer of wirecloth fitted

thereover.

25. A filtering screen as claimed in claim 23, having two
layers of woven wirecloth fitted thereover and bonded thereto,
in which the lower wirecloth has a coarser mesh than the upper
wirecloth and in which the tension in the wires forming the
upper wirecloth is less than the tension in the wires forming
the lower wirecloth.

26. A wire frame reinforcing fabrication for a support frame
as claimed in claim 22 formed from resistance welded steel wire
matrices arranged in two parallel spaced apart planes and
themselves welded together along at least two edge regions by
welds between protruding ends of the wires of the two matrices.

S 27. A method of forming a wire frame reinforcing cage for
incorporating in a mould tool for moulding a polymer material
therearound to form a support frame for a filter screen,
wherein the cage is constructed from two similar rectilinear
arrays of resistance welded wires and wherein the method
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plastic nmaterial . fhg ﬁ%%QQﬂi Gcejapering, chisel ends in such way as to
| eave sWMAIBEYI8E t a hecd 1'such as 154 in the cres‘f%T’ﬁpgst’Wéo&:ross
menbers of the fran%ﬂm u lﬂ

extracted fromthe

i s opened and the chisel ends are ...._... -
rece Ieft by a pin 148 therefore only
exposes a tiny area 156 of the wre (s Flgure 20) . When woven wire -

cl ot hs C e n I %ﬂg game
are hea?{§Vé%ﬁgé P ?gfﬁg §%f &Erég ai?ﬁge gwgsggﬁd%gg;gg' é%ess
| eft by @ne h@éemh%wrr%n% hand wgbdlmg §hfa |e|xsiq i thhey banda By s oef a

barrier bebvweepesherthe sRehifpayand the HRIHRIGINY iils SHUGThAw ARk 4 see
Figure 3). Fi ure 24 is a pers ectlve view of the Temale end of the frane

|
10" of FHguFBegOtheyharzay,i rﬁj’r 89 W@%Ws@%ﬁa’é%?fent Retyessy &

i nto whighothereieagate nal e "nose” 68 (see Figure 9) fits. Across the
frame are stretched woven wire cloths, the upper one of which is shown in
part at 158 and the lower, in part, at 159. Two such cl oths, one above the
ot her, a2&.stRemefidxbdoeli admstractingha neshtef sbeeenwepmphrdistingeitige

coar ser éﬁgﬁgrea géfﬁgﬁgghat£°§b?%&' gﬂgpwgﬂugfghéf%%V1 tﬂg?e%ﬁgeupper

cl ot h berl ng “ar | eas
surf ace piurakityant, samdlapglyisigadi rmmb@mam apprssgese def imfesl &t hs,

the cresig EBtEEﬁ'aﬁ.l q%d@ﬂﬁéa@ wgalclr i30f b enand taéeépegfcsf&&n EerGk e to

sink into the crests, which wl econe flat Into the process. On
cool i ng PRLYBEESPRESTHALer 1B Wﬂ&%ﬁnEhﬁnwﬁﬂﬁﬁu%QS?h@fmFFEhCSGFW§nrﬁ&#ace.

the upper surface of each boundary of the support frame, is
ridged, and in which the woven wirecloths are fitted over the
ridges, tensioned, and secured in place by heating at least the
ridges so as to soften the polymer material therein
sufficiently to allow the wirecloths to penetrate the crests
thereof and upon cooling to remain embedded therein, so as to
maintain tension in the wires of the wirecloths after cooling.

29. A method as claimed in claim 28, which also involves the
step of differentially tensioning the wires in one wirecloth
relative to those in the other, so that different tensions
exist in the wires of the two cloths after bonding to the

polymer support frame.

30. A method as claimed in claim 29, wherein the reinforcing
matrix is formed from high tensile steel wire of nominally
2.5mm diameter, glass reinforced gas blown polypropylene
polymer is injected into the mould tool under pressure and is
left to cure for a given period of time, and the moulded
support frame then removed, a £first woven wirecloth of
nominally 30 mesh formed from stainless steel wire of nominally
0.28mm diameter is fitted over the support frame and tensioned,
a second woven wirecloth is fitted over the first wirecloth,
the second cloth being formed from wire having a smaller
diameter and a finer mesh size than the first cloth, and is
likewise tensioned, a force is applied over the face of the
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31 The ®ioAss f S ges 160 on the flange extpgosibiygf dl Y
above’' t he crgg?g ohﬂ ﬂ%“kqﬁ %% of -t he sane fl ange. %ﬁﬁe ?aﬂgﬁarea at
the junctijion betmee1 &Fﬂﬁ uch as shown in Figures 7 and- 18 shoti-d---
be as small as possi to i gede the progress of particul ate

material fromone screen to the next. Li kewi se the front edge of the
screen whapport| fusmereaerging\vere aondevl &itheiedgd other, heatpie appdbiad

ki p.  shey! dolen bReasrSURL! ofN:ARCR A ASHIR! &y a1 109 Sl Ludrovbed bY

interfitting ends such _as shown 1 n Figures causes he e
the uppefofPafemeceBRefrpd Wiy Ehaeskests af e rridaes suthe tHomt s@f@@nl ng

dead ar eaheShéaemgyahadﬂéeeet Qst PemBvRIdINEAG 1thd Nerdhelands ek 128, théf he
joint pro t he gvgﬁg§Pe t§¥Ch as shown in Fiqures 18, 18A a

seal s th® ?Bgﬁtr Ag+pr HQuitd'e 2kages 2fd s Iiééis?ﬂ‘cﬂnﬁi #Qﬁ#‘é‘d@ﬂae
the ri sktefishonscexhetwaan tore Wintse fofmihg ehkercwc Qe joint. This
appears to be achieved due to the formation of a structural nenber by the

reinforcing wires and where these are tensioned, as is the case when the
frameworkli s Jrusheoippcom diewe i dielica o Hawe mmweh titecIditch fscmaeer k

and. bl 2a5tL PnlTbAL! Bl khetedlt iy ALY {§ohake R0 S ke £
%g b 5 %%gbond

m ni M se any ten ency ounce.
t he W|%§%doﬁm§qqygr@hgr@@mgcloth w1res 1nto the softened materlal

before it is allowed to cool and harden again, and which is
formed from glass reinforced plastics material having embedded
therein a reinforcing wire frame constructed as claimed in any
of claims 6 to 10 or 27, the thickness of the plastics material
between the reinforcing wires and the face of the support frame
members to which the woven wirecloth is to be bonded is
selected so as to be sufficient to enable the wirecloth to be
embedded therein without making contact with the reinforcing

wires.

32. In a support frame as claimed in claim 31, the plastics
material comprises a polypropylene or a polyethylene.

33. In a support frame as claimed in claim 32, the plastics
material is gas blown and glass fibre reinforced.

34. In a support frame which is formed from glass reinforced
plastics material, the faces of the peripheral edge regions of
the support frame which woven wirecloth is to overlay and to
which the cloth is to be bonded by heating, are formed with a
plurality of closely spaced apart parallel ridges so that when
the surface is heated, the crests of the ridges soften, and

" woven wirecloth laid thereover and tensioned can, under an
appropriate downward loading, penetrate and become embedded in
the softened crests.

35. A method of constructing a filter screen using a support
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Wl d wires are conveniently enpl oyed between overlying parallel rods such

as 48, 66 Weey3MRyyur Ehishey dasheen Replacedd by ref er ence numer al PGGBIS/H81
dr awi ngs and _rel atT I& iulg m of UK Patent Specifications e
to

2237521 and 2299771 as

3 illustrating filtering machines of thEQtype in which screens as

descri bed herein nmay be nounted. ) CLAIMS 1. A nethod of _
const ruct i fFadepor§ el adgsbr inf ARl VAR  wvRerabRet-hf reat otlif i 3PpPbigd

stretched dRRMIak tEodOh Mwarslbthy K& 86Nt o PHIferdit 418 1511895t Ot he
| ocating in a nould_tool a r,ed&nform ng vmree:‘ﬂrarre assenbly co I‘ISI? tl\gyo
paral | el sEF&FSpeft BR¢ aydges et oPPPRSSN r &S, 'Ell'lﬁsirr%“a( Sfou the

support frame. :

36. In a support frame as claimed in claim _34, which is
generally rectangular, the ridges along each of the four sides
run parallel to the length dimension of each side so that the
ridges in the surfaces of the four edges of the frame run
perpendicular to the direction in which woven wirecloth is
tensioned relative to those edges.

37. A support frame as claimed in claim 34 or 36, wherein the
frame includes a matrix of wire reinforced struts defining
within the boundary of the frame a plurality of openings, and
sufficient plastics material exists in each of the struts
between the internal wire reinforcement therein and the cloth
engaging surface thereof, to enable the strands of wire forming
the wirecloth also to become embedded in the struts when the
frame is heated and an appropriate force is applied, without
the wirecloth making contact with the internal reinforcing

wires.

38. In a support frame of glass fibre reinforced plastics
material over which wirecloth is to be stretched and bonded
thereto to form a sifting screen, and which includes a matrix
of strxruts within a perimeter flange of the frame, the thickness
of the cloth engaging ends of the struts is less than that of
the more remote regions of the struts.

39. In a support frame as claimed in claim 37 or 38, the
wirecloth engaging edge of each strut is of reduced section,
and on heating the wirecloth wires become embedded in the said
reduced strut sections.

40. In a support frame as claimed in claim 39, the reduced -

section of each strut is created by forming a ridge along the
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tool, injgrsbdfgsd i quid pol ymer int 0 -t he moul d tool by i njeptirfiBogMododi Ng
(knowt per se), so as to wholly encapsulate the w re frameand-to form an

article having an open central region criss-crossed by intersectin T
of
d

orthogonal ribs bounded on all sides by4d rigid flanfusShes &
the said ribs includes two parallel spaced apart wre m u]ﬂ (u
frame asséms yrequirhing iefge hehesepier to cure, openi I

renovi ng the noul ded article. 2. A method according to claim1, in which
the reinforcing wire frane i s nade the steps-of: . -_ equally spacing
apart cut‘“i-enggﬁs 2 fSYRRRX T nfxamey ?%rﬁ‘“ﬁ méF£Wr§§a§§r afyl‘,eb’-'-e I B@éfli%r?&ced
thelr eove@l&steifwdnm' dy &p@ﬁedh&bhayd&felcgl}ﬂtﬂ e{]tgtdsts Ioé sm‘f:revr;]aheaj For
angles to t irst array, --resistance. welding the_wres .t tWo arrays
2t e SHsrdee i SR SXECHS FPfeh Al iAT el hRTuldt 2 O
- sim | acutepoyeripliennl vitl ange | anraouayking sicentral regibdengthsipdfedii re
inajig r esi L.NQet ' i | O f

or t hogondi? &y Sa-8geas AE bl 9e' {8 BeLBhhaRe il Bi3ERA JEHY £1dRge and
bendi ng ist s evee briddged hehpret tlhwhng@rengrhengagh rdowhrecdash @nsl of
the four §jedes RfesMtUnd NS '@LEELLRGR" HIAGHIE S50 SEndE £Re PERERRCH e
protruding section first in a generally upward sense and then at a point
nearer t&n GEiGarent A RE PLBASS -so that the end region of each
protruding |ength extends parallel to the plane containing the matrix, but
'S dlSpI%%gd 5&?@?2&%@oé¥“¥rame as claimed in claim 41, the crests of

the ridges of the struts defining the integral matrix lie in
a first plane, which is below a second plane containing the
crests of the ridges on the surrounding flange.

43. In a method of covering a support frame as claimed in
claim 42, heat is applied uniformly over the entire face of the
support frame by means of by a flat heated platen which forces
the wirecloth into the crests of the ridges and the wirecloth
has to be pressed into the crests of the ridges on the
surrounding flange before it can enter the crests of the ridges
on the struts making up the integral matrix.

44, In a support frame as claimed in claim 41 or 42, outer
ridges on some or all of the surrounding flange extend to a
greater height than inner ridges on the flange, so that the
crests of the outer ridges occupy a third plane above the
second plane, whereby there is a greater volume of polymer to
be melted and spread by the application of heat and pressure
to the wirecloth near the outer edges of the peripheral flange,
than is the case near the inner regions of the flange.

45. A frame as claimed in any of claims 41, 42 and 44, wherein
the overall shape is a rectangle and the flange which extends
along the two longer sides is wider than the flange along the
two shorter sides, and at least one of the shorter sides is
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- and thereafter re5|stance meldlng the di spl aced ends of the protruding
W res of woeossabes on@hm%hwiﬁxs eenlﬁem’bcqér otrudi ng ends of the RGT/EBI&064IHe

other matrix. . . 3. A ”'"”I dinclaiml or claim2, wherein an___.. .
i nward force is exert Halreaces of the fabrication within the

moul d tool by fingers protru |ng |nwardl‘§/2fromthe I nside faces of the -
tool, to externally engage the opposite matrices of the fabrication when
the tool i egaptesksto be. Riped &0 stheeruoimapending shppser faisge of a
pol ymer madiefiialy V!‘séﬂaé’ﬂ r@u%ﬁbﬂfzorf‘z‘da'ﬂ& t heseéPraenallr Yot @hAS i vRY 48
any one preceding claim and having at | east one woven w recloth tensioned
t her eover d to one surface thereof. 5. Afilter screen as
claimed in claim4, having two | ayers of woven wirecloth fitted thereover
and bonde her n. which the | ower wr th_has a coarse

fhe upper A8 ecPort STkAY n Ser el ( FRRPEAUCEEY FrAE" 4 SE00SFT: HEEIR Sper
wi r ecl ot h dlsilmess imaalnyheft aisionsi Alt ko W5 eswﬁ.bhmwig:etdi@tll'ovmt:retched
wirecloth i q%s]tc d clainms 1 to 3 in which

t he pol yn%rhes?%ﬁﬁg\r a éﬁ u?g filg@/o?{é& mqar | y sized rectilinear
apertures defined by an |ntegral rectlllnear matrix of wire reinforced

struts of 4pol ymagoed&fdéts s WoighmkRe UPPRT 28404 6T %%%*fa&t rak "i’%d %ﬁl c

upper surface of each boundar‘éaof t he support_frane is ridged, and
t he woven SARERGSHH OG- &M (47 JVReDt W@uﬂt&&es"-n taerﬁé-}Rﬂ%Fl%df%%Tﬁ%‘f’

place by kgaHing @tvimﬁoflheseré@mngo mschtns pf weant i&e;ep@wzairemé@gegl
t herein su%f entI to all :’fae W recl gt hs to%gnelt‘ratg gzcrests
Lhor cof S s SoEe PR SEBPEk S AR d A ners Wiy SEEpeRS
t ensi on i iforde anlraagyenf ddexn EorecEblbherahger cool i ng.

48. A vibratory screening machine when fitted with two screens
as claimed in claim 47, wherein one of the screens is mounted
so as to be substantially horizontal in use and the other is
mounted downstream of the first and is inclined upwardly in the
direction of movement of particulate material through the

machine.

49. A support frame as claimed in claim 45, wherein one of the
shorter ends of the frame is adapted to interlock and sealingly
engage with a corresponding edge of an adjoining similar
support frame such that if the two frames are slid the one
towards the other, engagement and sealing occurs merely by the
sliding movement of the one frame relative to the other.

50. A support frame as claimed in claim 49, wherein the
sealing engagement of one frame to the other occurs when the

two frames are in line.

51. A support frame as claimed in claim 45, wherein the
sealing engagement occurs when the two frames are mutually
angled.

§2. A support frame as claimed in claim 39, wherein the cross
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35 7. WodE mg 3his Sle@HIBEkeh Repf@ M 6, whi ch al so i nvol vegridgesiiosn of
differentlal y ten es in one wirecloth relative to those in
t'he ot her, sothat M%Hﬂ ’%IOHS exist in the wires of the tw cl’'6Chs -
after bondlng to t ort fgane. 8. Afilter screen conprising
a support frame which is formed fromglass reinforced plastics material,

wher ei n g fie @sf dadrhastpaid m@r%énemlryegaé&tsa uw@ Mp@hé ﬁb@@%xover
whi ch woven w recl.oth overli,es an

t o, whi ch the ¢l ot heat i ng
are for BRI 15 GRAFFeY Lyt PERESAY: SplRE o A R bates,
t hat whemdrheisuaf fdesits deaiaifsl ¢ g C westes @itghesrtﬁgemgsnféae@h gnd'umovgn
| ot h t n n er ownwar
e hotlhgehe TSRS A \ELATEE SR nd G0 BN OBLLRLELCOULE
filter screesmorab pEnE nesdl memaémmzsngnmwmremﬁedgterwveghoaachcbum an
out er ‘[f-[éa@%rc?"trfé %%%%s&'ﬁrer %@#& Wh&r&SEL T 3ha Eﬁ@' ?Eresoé‘cf‘gprﬂd el £ 2N

i ntegra I nterconnmecting strts, e and sfruts belng

ridged Wher @kartics aateximhdey t Bhewmosdidime eﬁfeﬁlft rand | e eResAilAg t o

di ffererl aiMhitheedalo tﬁﬁp&f€siigl'ﬁt'yn 8 feies egd rpeE@rL el pl anes.
10. Afilter screen as clained in claim9, in which the crests of the

ridges of the struts defining the integral matrix lie in a first plane,
whi ch i $30el awsappeeentiramenes COD4 ainddNgnt BRachesbs Qhet8enr tHgest 2 tishe

igrr?ﬁnd”¥£rseégJ31mlfar QELL LerRELge 8ty & nEgléﬂth%bTé%(gnglglm

second assembly of parallel re1nforc1ng wires is provided,
running perpendicular to the first assembly of wires in planes
proximate those containing the first said assembly, so that a
pair of parallel spaced apart wires extends through each of the

struts.

54. A support frame as claimed in claim 53, wherein each
reinforcing wire which aligns with the peripheral f£lange of the
frame extends into the flange at each end thereof, thereby to
increase the rigidity of the flange.

55. A support frame as claimed in claim 54, wherein the ends
of the other wire of each pair are bent so as also to become
aligned with the flange of the frame, and the bent ends thereof
extend into the said flanges close to the ends of the first
mentioned wire to further assist’ in reinforcing the said
flanges.

56. A support frame as claimed in any of claims 53 to 55,
wherein the wires touch at all intersections and are welded at
all points of intersection.

57. A support frame as claimed in claim 55 or 56, wherein the
ends of each pair of wires are welded where they occupy the

T

flange.
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whi ch the outer ridges on sonme or all of the surrounding flange extend to a

gr eat er Qﬁﬁ”@%aﬁg Hay BedmBeplaced t he fl ange, so that tRCHEBWW6H t he

outer ri dges occupy nmLabove the second plane, whereby therg_is.. .
0

a greater "vol unme of mel ted and spread by the application of
heat and pressure to the wrec near*% he outer edges of the peripheral -

fl ange, an i e fear the i_njner gi Qns, of t
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wi recl ot 641161 WaTeraP¥, Welh wiye nebabWesn tdsaiwiney emdsr.ef ur bi shi ng a
filter screen constructed in accordance with claim4 or claimb5, wherein
worn or damaged wirecloth is stripped. fromthe surface of Ihe ol ymer
frame, frdsh &t ofHPPEThHI EE@H“-’OVﬁ Fhai AndWetd %pF@prﬁE&t e
and heat whereipl fedtherasetiafoeidien tite o oded D &Hee fflraa@ rnedH£h

he |
ol asti os Ofm: APAFLGHET L A B e R o BRI RRERLLRL kS o i s
al | oned Lengsdl dlrhetu.ensoﬁnthgdfbangel soresntvecbvanlhe hoer wirrdeod Joiteh terhgezs
are {11 Mged pﬁaﬁn%o f@mf&&@ﬂg \porlbanag.of i hge éﬂearlhang 4 Lol R

cl ai ned wher ern astTcs e ce of
the franBtwMten Rt bhee%@qiwlpnelwree@ﬁnmim m:erem@neamed:deds tfa ttthesd

thereove%rotguarlg_y deiasdiidionalvitasihgs . material for bonding the
wirecloth to th

60. A filter screen comprising a support frame as claimed in
any of claims 22, 31-34, 36-42, 44-45 or 49-59 having wirecloth
bonded thereto, wherein the wires of the cloths are taut and
under tension in the finished product and to this end the
wirecloths are put in tension at least while the frame material
cools and sets hard, to bond the wirecloths to the frame.

61. A method of repairing or refurbishing a filter screen
constructed in accordance with any of claims 23-25, 46 or 60,
wherein worn or damaged wirecloth is stripped from the surface
of the polymer frame, fresh cloth is placed over the frame and
tensioned as appropriate and heat is applied so as to soften
the surfaces of the frame over which wirecloth is stretched,
so that the latter can penetrate the softened plastics material
and become embedded therein, after which the assembly is
allowed to cool, the tensioning force is removed, and the
wirecloth edges are trimmed back to the surrounding flange of
the frame.

" 62. A method of repair or refurbishment as claimed in the
preceding claim, wherein plastics material is applied to the
surface of the frame which is to receive the wirecloth before
the latter is fitted thereover, to provide additional plastics
material for bonding the wirecloth to the frame.
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frame.  glSogfhofet ITaH SRt ek BbcREpIicE) Cl @i M 13 or clai m 14, pEpicRoE0iee

stripped-support fr [ m in a nmould and fresh polynmer material is
injected into the noagm{ﬁ}l![g@rnaweform on the surfaces of the franme ri~dges~
sinmilar to those whi MU ML thgframe was first manufactured, ]
before the-wirecloth is applied thereto. 16. A method as clained in any

one of ckgi s algetBodd o WReiRliidd ebr re8PULBd sy & Marmgekadéss! g6h
froma suggort frame, pl astlcsm;%eYet Si mLart n size and pattern o

openi ngsCLBiMRE 4By GEAE™ Pdnd VIRGERL P Ehea s i BRSE: SHRRAFC +HEA PR ame
whi ch i sisoiheetepd rieda mowdd gimenfrédsier poilymerhafaveridl is injected

37 after_pew wrecloth i retc her egver, and [eSSure.is. | ied,
to provi a’é‘ggd&ﬂ% g‘hoaq‘&plléétla%s%ﬁagg% a tgt §8b§-‘rﬁf t%‘égﬁ gve i P%cl (ﬁeh flgg‘? e
frame. ridgea sépalaydtor thoser Whilshd ekisttrd sehemntbdeframe was Dirst
damaged WehGFaAtl-BaS BRed LPRIALSH DucIoeRn 1Y %Egiﬂéh't{h dance with
the nmethod of any oné of clains 13 to 1l6. : paratus tor repairing or
refurbishing a filter screen in accordance with the method of any one of

clains 134t0 16 f painaal CHEWOrdp L £t rdBisr BE8AMEHE, PRAEe OLRT | £f g a
tray into which the str'lé)rge frame,is  inserted, wirecloth stretching neans
sur r oundFBROVABSt r¥F R n&lud agte(dacW%ﬁtciﬁ%lhsffW“ a support frame,

plastics sheet similar in size and pattern of openings to the
support frame when viewed in plan is placed over the frame
which is to be repaired, in alignment therewith, before or
after new wirecloth is stretched thereover and before heat and
pressure is applied, to provide additional plastics material
to bond the new wirecloth to the frame.

65. A repaired or refurbished filter screen wherein worn or
damaged wirecloth has been replaced by fresh wirecloth in
accordance with the method of any of claims 61-64.

66. Apparatus for repairing or refurbishing a filter screen
from which worn wirecloth has been stripped comprising a tray
into which the stripped frame is inserted, wirecloth stretching
means surrdunding the tray including attachment means for
securing to the edges of a sheet of wirecloth laid over the
upper surface of the frame in the tray, tensioning means for
exerting tension on the wirecloth 'in at least two different
directions whilst it is so stretched over the frame, means for
heating the frame to soften the uppermost edges of the matrix
of struts and periphery of the frame, and means for forcing the
wirecloth into the softened material such that after cooling,
the wirecloth remains bonded to the polymer frame, and can be
" trimmed back to the edges of the frame.

67. Apparatus as claimed in claim 66, comprising further
attachment means and tensioning means to enable at least a
second sheet of wirecloth to be secured over the first for
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securing to the edges of a sheet of wirecloth laid over the upper surface
of the fWene8/37988t he tray, tensioning means for exerting t &¢I HPSEOAHK He
wirecloth in.at least two different directions whilst it is so stretched. ...
over the franme, nmeans for heating the frane to soften the uppernost edges
of the matrix of struts and periphery #6the frane, and neans for forcing
the wirecloth into tH ftened material such that after cooling, the

wi recl ot POREREHED (ﬁ%?“?he pol ymer frame, and can be trinmed back to

t he edges of the frane. 19. Apparatus as clained in cIa|n118 conpri sing

f h d | d
Sheet of & cABEIF At & Bacut B0 RORP A ST BReb el Sl s A tiiEed e,
20. Appaedtier of céhdmsi 66i oy @7suﬂpmre1nr@dé1asonaéjmeahsrnsﬂpnawﬂﬁedw
claim 19’fé>‘|¥;§f§el§€ﬁx@#'ﬁiﬁe icgeaaéeﬂa&r%%?ghégehaeel ¥hiag sfeﬂﬁ%abegss to

mat eri al k surf aces e wmrecloth is to
att achedwhdicdy Ebeorwieelowhr deg oft® hRs MRehaghedt BrPHVEL tBE APRF

frame, s@idedIOtHHAAKLN:EFOEEhef oRbasthes siRRvalFaual | & ead azdond

the wirecloth to the frane.
increase the amount of plastics material available to bond the

wirecloth to the frame.

69. A support frame for a filter screen constructed and
arranged substantially as herein described with reference to
and as illustrated with reference to the accompanying drawings.

70. A method of making a support frame for a filter screen
substantially as herein described with reference to and as
illustrated in the accompanying drawings.

71. A filter screen constructed, arranged and adapted to

operate substantially as herein described with reference to and
as illustrated in the accompanying drawings.
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