a-F-FLE OF | NVENTI ON | MPROVEMENTS | N OR RELATI NG TO SCREENI-NG PANELS The
-present invention relates generally to the field of water purification and
treatnent and is concerned particularly with a screening panel for renoving
solid material froma liquid in an earIY stage of a water purification
system Such screening panels are to be*found, for exanple, in band screens
and rotary screens in water andmasteotrgatgrerntony! ants, and are relatively
| arge having an overall effective screening area that would usually be
substanti al |y noriMPRQVESENTSINr OR. REDATING i SUREENING @ANELPanel for
such a systemis at first sight straightforward. Al that is required is a

panel with a | argge nhpbeenolimvbhabby strgdebeslnedalifons. the #ikyai cal
case, a panel would nmeasure nore than 20 cmx 30 cm and, even in the case

where the peffoaeét opsrieiCatEbrtaNe! Yrbatdentt ARG Ci¥O8bHcBenarr € than 250
perforations on the panel. A conplete screen would be made up of a nunber
of (for exappteichlanig «OtB0d PereLRin§USANSTI £6RI Agnpalabssbave
conventionally been made from perforated steel plate or fromwoven or

wel ded wi r enseshialhéremsaekiqpidt éni anuserdlyt feager 6r at watiercan be forned
by punching or drilling out the steel plate. Were woven or welded wire
mesh i s usepurifiication| s¥sher. of fephf scnednind pahedgh precEat B§e of open

area can be provided, even with relatively small aperture sizes of for
exanpl e a fEQrpdy for._example, in band screens and rotary screens 1in

water and waste treatment plants, and are relatively
large having an overall effective screening area that
would usually be substantially more than 500 cm?.

The design of a screening panel for such a system is
at first sight straightforward. All that is required is
a panel with a large number of suitably sized perfora-
tions. In a typical case, a panel would measure more
than 20 cm x 30 cm and, even in the case where the
perforations were relatively large, there would be more
than 250 perforations on the panel. A coumplete screen
would be made up of a number of (for example, from 4 to
80) panels.

Such screening panels have conventionally been made
from perforated steel plate or from woven or welded wire
mesh. Where steel plate is used, the perforations can be
formed by punching or drilling out the steel plate.

Where woven or welded wire mesh is used, square holes are
often formed and a high percentage of open area can be
provided, even with relatively small aperture sizes df

for example a few mm.



- Wth the advent of. plastics materials, it has been proposed to manufacture
screeni ng panels fromplastics material. In that case the panel is extruded
as a sheet, cut to size and thereafter holes are drilled or punched in the
panel to formthe perforations. Drillim@ or punching the holes mmcs the
techni que used when form ng a panel fromsteel plate and does not pose any
particul ar produdtitsh o Royeat Bfi plss thase M2 tsFd@ls cdi SifNdPean 521, 255
describes a grun1s r§$p rovided with plastics panels of 6 nmthickness and
e

hol es of 6 Fm & s FREEURSTISTT Y ARG rofthe A% G%el y thi ck
panel s defi I, th re.as _deep.,as they are wi.,de and that inproves the
perfor nanceﬁgftlg?ﬁgiﬁanzrltn ;Esh%é: S&f&e .heAtpatnr%‘ deeseéﬁFuﬂaer?g,asscar r?%'-g' panel s
continue to de ;i I | e f.steel,, git f st.eel nesh or
by punchi ngcg? T P o %g‘tegeelafp%z’t holps dte Sriad Jf Pheey T

screeni ng papekseobhanRa &bpqo%ﬁfQﬁ%ﬁgeggdyggﬁgﬁ%§ t eﬁaqﬁgkéﬁ?;ends to

becone trapped in the openings Int panel s. nsi orts have

been made i puhle® ipasithied HA1RC TR ilRe tOMRIAnilRle @@ luhdly providi ng
sone form of cleaning arrangenent to clean the panels either by vigorous

back- washi figradngeahaainedl flrowms Bivee 10eNliadd Gald Woed S0t tpdws dxgen found
that increasing the length of the holes in the panels reduces the tendency
of the openbAgticulbetpreductdiond probdemsul t of doubl i ng-over or
“hai rpi nni ng" of the fibres. It is an object of the present invention to
provi de British Patent Specification No. 1,521,255 describes

a drum screen provided with plastics panels of 6 mm

thickness and holes of 6 mm diameter férmed by punching

or drilling. The relatively thick panels define holes

that are as deep as they are wide and that improves the

performance of the panel as a screen.

At the present time, screening panels continue to be
made in almost all cases of steel, either from steel mesh
or by punching or drilling out steel plate.
A problem that arises with all screening panels of

the kind referred to above is that debris tends to become

trapped in the openings in the panels. Considerable

efforts have been made in the past to overcome the

problem, for example by providing some form of cleaning

arrangement to clean the panels either by vigorous back-

washing or mechanical brushing periodically; also it has

been found that increasing the length of the holes in the

panels reduces the tendency of the openings to become

blocked as a result of doubling-over or "hairpinning"” of

the fibres.



«an i nproved form of screening panel for use in a water treatnent plant. In
a first aspect, the present invention provides a screening panel for use in
a screening apparatus for renoving solid material froma flowng |iquid,

t he screening panel being nmoul ded froma.plastics material and being
provided with a plurality of holes forned during the noul di ng process, the
panel having a Bereemnmmpiigdicer ofhanpvesangr v eticidmmntS50pronieer], the
hol es each having a wi dth of between about 1/2 and 10nm a depth at | east
as great asntimpuwded Sowh bef nsctreopeing pamel afoel aseviehya wiater end on
one face of the panel to a relatively narrow end on the other face.
In a secorﬁ:r-'%‘?gm%mt phanpresent invention provides a band screen for
renoving solid naterial fromwaste water, the band screen including a
plurality of sd?%ﬁwﬂ?@ﬁ%%me4%ve@%h%np@ﬁ%?l%%$n@ agreeningdragesdr PAg to the

first aspect of the invention and being npunted to travel around an endl ess
pat h mhch“ﬁ%s%%§”?%EB i Y&ﬁt%ft¥?ﬁFW@&%rpl4%t§ FﬂFrHe%SﬁéEE t he present

t d f the. d t | udi
2 plural | (9 D1 SR EE DhrE @R b PRaRE L BE BefhRehTatcording Lo the
first trayel | th
uhi oh pasaak Tt EY S ER LR R gi?%?é?lné’l?%%‘%?ﬁla”’é et RE eccent -
'“Ve“t'(”‘&E&W&éﬁSffbﬁcéeﬁfégglégpﬁé?éyf al® n eBBYhQQ §85F8eﬁa&$Eha| froma

flowng liquid, the screening apparatus 1nc |ng a p urality of screening
panel s, eaghpnaneli bpiHe HOLES efjohﬁ’e&r@Mfinér%QdméﬂléﬂggeﬁﬁoEégg whi ch
passes into and out of the |liquid, each scréening panel bel ng noul ded
Forming the holes in the screening panel by moulding
(for example, by injection or pouring) has certain

readily appreciated disadvantages:

a) because of the number of holes (more than 250)
that will usually be found on a panel, and because a
separate pin must be provided in the mould or forming
tool for each hole to be formed, the forming of the mould
is much more expensive than if the mould is designed to
produce a plain (non-perforated) panel;

b) the many separate pins,.which necessarily are
close to one another, means that the mould designer has
to worry about flow of plastics material between the pins
during the moulding process,

c) the many separate pins make it difficult to
remove the formed panel after moulding, and

d) whereas moulding has significant cost advantages

where mass production is involved, there is not usually
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- from a plastics mterial and being provided with a plurality of
hol es forned during the noul ding process, the holes extending froma first
screening face of the panel which face, in use, confronts the flow ng
liquid, to a second offset face and being of circul ar cross- - 3a -
section term nating at each face in a_cigcul ar opening, the holes each
havi ng a depth at |east as great as their dianeter and reducing

progr essi velthd mpHctRirArtyf @M et lstidaed Mg @il Pmdhingecond face of
the panel to a relatively narrow end on the first screening face of the
panel . For mpegttike: lal e danglelie it lofe idig spanelgdra trmouinbens (beoraws@npl e,
by injection or pouring) has certain readily appreciated advantages: a)
because of tdid frandrdy ssfrderiey @ppagrathen «290) ddreradily osnaide be found
on a panel, and because a separate pin nust be provided in the nould or

f orni ng t oold¥ffrernanth Haes f Beeunas- the forning of the mould is nuch
nore expensive than if the nould is designed to produce a_plain

(non- per f or at ed) Yrad@ve found hharanpise i IRE théhiHS3iTessarily are
cl ose to one_ anot her, an%é{ hat the moul d designer has to worr) ab(gut t he
flow of pl asfitL9 SRS W RRIVE Hh2RRAY nd-R%e %%I%H'ﬂﬁe%‘?rb% ss, ¢)
the many s rat e iLns. make it difficuylt _to remove the forped panel
after noul dﬁjﬁ’g,&aen u(%)prl%{lgr eaéiv qﬁ%él}%ts @‘?’ﬁ?ﬁ?‘? c%r?ﬁ er%:%]('s) advant ages

where mass QLAY Y de JrbeEGrdi8ds | S s USHRM | Yoremost of

those is that the screening panel is much less likely to
become blocked than when a conventional panel is used.

We have found that where the holes are formed by drilling
or punching, there is inevitably some roughness in the
vicinity of the hole, whereas when the holes are moulded
they have smoother openings as well as a significantly
smoother finish on the interior walls, as compared with
holes formed by drilling or punching.

In an especially advantageous and important embodi-
ment of the invention the screening elements are proﬁided
with tapered holes. The screens are mounted with the
narrower ends of the holes facing the flow so that ligquid
being screengd enters the holes through the narrow ends.
In the past it has been relatively difficult to provide
tapered holes because such holes cannot be readily or
cheaply produced either by punching or drilling. The
present invention, however, provides a simple, quick and
inexpensive method of producing such holes. The tapering
of the holes actually facilitates the removal of the

screening panel from the mould. The tapered configura-



“-4-*the opportunity to nake screening panels having a particul ar
arrangenent of holes in great nunbers because different screening apparatus
will generally require different sizes of apertures. W have found,

however, that whilst the disad- vantages referred to above do apply, they
are outwei ghed by the surprising advaq;QQQ§ that formng the holes in the
nmoul di ng process provides. First and forenost of those is that the

e RS L, e d RSN S et

conventi onal "panel is used. W& have Toun e holes are forned

by drilling o fHAHIY o £ ReIL dctddififld Rine SOMBWROHPASEER tRel Bgsyi Cinity

of the hole, whereas when the holes are noul ded they have snopot her openings

as well as psilgitdiLiait Do) fidtah & %&_th?ti@l@ﬁi ent¥Rkhg, tRSt
conpared with holes formed by drilling or punching. In an especially
advant ageoushand ariPAdwitg enhddith nEinii dr the thwenbiendibresereeni ng

el ements are provided with tapered holes. The screens are nounted with the
narrower encdeudfd thee hikedsy ftacibegpdne fddyedothemeih| quithbei hgpecedened
enters the holes through the narrow ends. In the past it has been

rel atively didlfd cuuch £ihres dr trgriclen| ase breabsvosachikelgsteannot be
readily or cheaply produced either by punching or drilling. The present

i nvention, IRAGSERTPIBVianes wlg ffiat e kbesini RexpeRervEIRELhERSof
produci ng such holes. The tapering of the holes actually facilitates the
removal of tq%l%dr"é%?ﬁarﬁgeﬁaaﬁgls%zr%rﬁqvﬁbsmﬂﬂt The tapered confi gura-

The invention may be employed to supply screening
panels with aperture sizes ranging from 10 mm to as
little as 1/2 mm but is especially applicable when holes
of Smm or less, and in particular, 3 mm or less, are
required. The use of a tapered hole confers advantages
for all hole sizes, but becomes increasingly important as
hole sizes decrease, in order to reduce clogging. When
holes of 2 mm or less are required it is especially
desirable for the holes to be tapered to prevent
clogging.

Preferably, the holes are of circular cross-section
so as to ensure uniformity of screening.

Preferabl?, the depth of each hole is greater than
or equal to the greatest width of each hole on the
screening side of the element. Such an arrangement,
which can readily be provided when the holes are formed
during moulding, 1s advantageous in preventing "hair-
pinning".

The invention is especially useful where a screening

element of increased thickness, is required, for example



-5< tion of the holes provides a marked i nprovenent in the perfornmance of
the screening panel. Wereas in the case of a straight hole, any fibres or
particles entering that hole and having a width simlar to the hole

di aneter would be likely to becone |odged therein, with a tapered hol e,
such fibres or particles are nuch nore likely to pass through any hol e that
they begin to enter since the hole increases in size downstream The

nventi on Mg AP ILANEA0 S Ul 3P STESLIY, RANSLS WHid ypst Lge Si zes

ranging from1l0 nmto as little as mm but’ is especially applicable when

hol es of 5MRLYa118%5 e 13MEAtN IRANIGUl S i BT OTad®Sth gHEciCELaF fdof The
use of a tapered hole confers advantages for all hole sizes, but becomes

i ncreasi ngl Wi Y tidte ,avHRIE tHL R SIOSF 6a%Eh 4 S dRdnt beesiies cl oggi ng.
When holes of 2 mmor less are required it is especially desirable for the

hol es to be imAeradidapier.event cl oggi ng. Preferably, the holes are of
circular cross-section so as to ensure uniformty of screening. Preferably,
t he depth of eaciHwlprdserngr datventimm alsegoudvides he spreersngw dt h of
each hole on the screening side of the el enent. Such an arrangenent, which
can readi | y panek ddniasertion & criningr 2pparabds dier ngeRevii agngelig
advant ageous in preventing "hair- pinning". The invention is especially
useful wher @atarcialefiTRp & FRaning 1@ bdsebhensekpeR:sng | BAPRYUPRART for

exanpl e . )
P moulded from a plastics material and being provided with

a plurality of holes formed during the moulding process,
the panel having a screening surface of an area greater
than 500 cmz, the holes each having a width of between
about 1/2 and 10 mm, a depth at least as great as the
width and being tapered from a relatively wide end on one
face of the panel to a relatively narrow end on the other
face.

The screening panel is suitable for use in screening
installations including a variety of screening apparatus.
For example, it can be used in apparatus in which a
plurality of such screening panels are brought in
succession into a flowing liquid, such as, for example,
on rotary screéﬁs of the drum, cup or disc type or on
band screens. In the case of a band screen, it may be
provided with moulded holes which, on the screening side,
will usually have a minimum width of more than 2 mm
(although minimum widths of Ymm may be possible with very
fine sealing clearances). The screening panel may also be
used on a screen known as a "brushed" or “fine brushed”

screen, in which the panels are stationary.
This Sheet Has Been Replaced
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-6-- having a thickness of 2mm or nore, where the use of a netallic el enent
Is | ess desirable, and in particular, of 9nm or nore, where the use of such
an el ement becones inpracticable. The screening panel is suitable for use
in screening installation including a variety of screening apparatus. For
exanple, it can be used in apparatus in which a plurality of such screening
panel s are brought in succession into™a%low ng |iquid, such as, for

| e, of th di :
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more than 2 nm oUGh" M hi UM e possible Witn very
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known as a screen, in which the panels are

stationary. examgre [N¢ SL5SENNdIGRAMIA FadS D UhLIes- {4 DM ade pl asti cs
mat eri al that has suitable noulding characteristics, including a conposite

pl astics nat@sf;'b@&iafﬁ%kp@ésﬁezfﬁd weEdial ad i Y Erieitiaiesd plastics
material. One especially preferred material is polyurethane. The invention

al so provides screeai hgvepposrtdlsd Qrdeiiss ngeseen thgred prasatiés ofien | iquid
fhowng In%:-emoving solid material from a liquid flowing in a

confined duct or channel, including a screening element

that is moulded from plastics material and is provided

with a plurality of holes formed during the moulding

process.

A number of embodiments of the invention will now be
described, by way of example only, with reference to the
accompanying drawings, in which:

Fig. 1 is a schematic perspective view of a first
screening panel for use on a drum screen;

Fig. 2a is a partial sectional view of the panel
along line IXI-II of Fig. 1, to a larger
scale than Fig. 1;

Fig. 2b is a schematic diagram showing the arrange-~

-ment of the apertures:;

Fig. 3 is a schematic perspective view of the drum

screen;
Fig. 4 is a schematic perspective view of a second

screening panel for use on a band screen;
and,
Fig. 5 is a longitudinal sectional view of the band

screen.



confined duct or channel, including a screening elenment that is noul ded
fromplastics material and is provided with a plurality of holes forned
during the noul di ng process. A nunber of enbodi nents of the invention wll
now be descri bed, by way of exanple only, with reference to the
acconpanying drawi ngs, in which: Fig. 1g - s a schematic perspective
view of a first screening panel for use on a drum screen; Fig. 2a S
a partial sectiorrdfeteimdpitd eipane] ahOngotdditirdd -ddnal dhgwn listo a

| arger scale than Fig. 1; Fixg. 2b is a schematic di agram show ng the
arrange- nerguidfablle fperdses em FigptdBting drun sarsahenft tive peyspect i ve
view of the drum screen; Fig. 4 IS a schematic perspective view of a
second scr eenlilyuptrated fior Rige. oh. a band screen; and, Fig. 5 is a

| ongi tudi nal sectional view of the band screen. -8- Referring to Fig. 1,
t he screening paridle gl ik s3ineplédedovithea AL WabtB i9g drum screen of
the type illustrated in Fig. 3.. The panel 1 is noulded with a plurality of
apertures 2 3RFHPRAY W HFRh Lo BRRFethdee - 1 FachRAReD hmis reRYthas a

| engt h of aggq&n%§90 mm.and a w

ick, has a 1e§g@h°£fa§8§&t]{§§%r§% and a width of
about 1000 mm.

The moulded apertures 2 occupy 30 % of the total
area of each panel 1 and are of circular cross-section.
The apertures 2 have a diameter Dy of about 2 mm on the
screening side 3 of the panel and, as may be seen fron
Fig. 2a, flare outwardly with distance therefrom, to a
diameter D, of about 2.5 mm on the opposite surface 4.
The arrangement of the apertures 1 is as shown in
Fig. 2b, where dl and d2 are 3.4 mm and 5.8 mm respec-
tively.

The screening panels 1 are mounted as a single row
about the periphery 5 of the 5 m diameter drum screen 6,
so that their longer edges 7 extend around its circum-
ference. In certain instances, two or more such rows of
panels may, héﬁever, be, desirable. As indicated by
arrows in Fig. 3, liquid enters the screen 6 through the
two open sides thereof and flows outwardly through the
screening panels 1 passing around the lowermost part of
the screen. Thus, the screening side 3 of each panel
faces radially inwards, with the holes tapering from 2.5
to 2 mm radially inwards.

The rims 8 of the screen 6 are finely sealed against



* The* noul ded apertures 2 occupy 30 % of the total area of each panel 1 and
are of circular cross-section. The apertures 2 have a dianmeter Dierr] of
about 2 mmon the screening side 3 of the panel and, as nay be seen from
Fig. 2a, flare outwardly with distance therefrom to a dianmeter Derr] of
about 2.5 mmon the opposite surface 4. glhe arrangenment of the apertures 1
Is as shown in Fig. 2b, where d[err] and d[err] are 3.4 mmand 5.8 nm

respec- tivelhe pHisdyd eanidebrialelthekebye parittad rap firsdngiereaw about

t he periphery 5 of the 5 mdi aneter drum screen 6, so that their |onger
edges 7 ext ey ar citetddss: prigvdidiis fyerenoe .agarardsaiwou Inb thanoeshedmo or
more such rows of panels may, however, be, desirable. As indicated by
arrows in Figrowiddd duy cheamiserss e fagradmd Gtdulouplaticheon Vil Haresh des
thereof and flows outwardly through the screening panels 1 passing around
t he | ower nosRlerantsf thee present IMventidre parmwidis fgeiwRe PhHf each panel
faces radially inwards, with the holes tapering from2.5 to 2 nmradially

i nwar ds. TheTashl e gt acrnabldng & uRatH S o gt R1SUrTaee the
D Spert uridt R TPAARE KDEF 0 TP R SRR dr e s BOF plate’
Tt or ol ondbT I SRR S AR (e 15 e Bf Vel s ibhe
surface of INESMLLTANL 1L e dFY AR APSYA WS1ng | hRgpr e bY Virtue
thickness of 9 mm, leading to a substantial reduction in
the extent to which the screen becomes clogged.

The tapered configuration of the holes further
alleviates clogging, and in fact, without such tapering,
the use of a 2 mm aperture size in conjunction with the
9 mm panel thickness, is unlikely to have been feasible.

The tapered configuration is, of course, particularly
suited for use with rotary screens where (in contrast,
for example, to uniflow band screens) the liquid to be
screened flows through the screening panels in only one
direction.

A further advantage of the tapered hole construction
is that it facilitates the removal of the panel from the
mould.

Figure 4 shows an alternative type of screening
panel for use on a uniflow band screen, as illustrated in
Figure 5.

The panel 10 is moulded from polyurethane and

comprises a rectangular screening face 1l provided with a

plurality of apertures 12 therein, and two solid edge



process, there is no difficulty in having a panel thickness of 9 nm

| eading to a substantial reduction in the extent to which the screen
beconmes cl ogged. The tapered configuration of the holes further alleviates
clogging, and in fact, w thout such tapering, the use of a 2 nm aperture
size in conjunction with the 9 mm panel 1phickness, is unlikely to have been
feasi ble. The tapered configuration is, of course, particularly suited for
use wth rotfacescreensaemtimng (permaiiiasiar forawaniden tloe unohigew band
screens) the liquid to be screened fl ows through the screening panels in
only one diresigdsort4 o f tehacomhimadaad the tegmyai dwle. collséruction is
that it facilitates the renoval of the panel fromthe nould. Figure 4 shows
an al t er nat iRA®Y PP dias & daiiatdh mfhalbduly 8% emon a wirdh oof bak@utceeen, as
illustrated in Figure 5. The panel 10 is noul ded from pol yuret hane and

5
conpri ses a Tectdi A S Ness Rf R 5 ity itdhel sd9h Beesir b i eychf
apertures 12 therein, . t olid edge - 10 - faces 13 extending
per pendi cul al3%Y ¥ndy "‘f’?‘i}% t‘%ﬁ qiiﬁi’gtero‘ ég‘bes 14 of the screening face 11,
respectively. Th anel 10 has l.engt.h of about 80_c wi dt h_of ahout 20
cm and a thi ckngrs?{sae oq‘pea]tcl)ltﬁe% l%‘n”fh LR LY l%acgéacﬁl R&T nECERRRdt h of

ﬁga%iﬁ cm dﬂﬁr@ogﬂﬁ%ﬁn g’ #}%}ess“sf.ee"%?& TS e &7 £ 9L B¢ during the
g process.” Each aperturte as a
constant circular cross-section of 5 mm diameter, and of
course, has a length of about 5 mm. The apertures 12 are
arranged in rows about 7 mm apart, the centres of
adjacent apertures in a row being separated by about 12
mm, adjacent apertures in alternate rows being offset by
6 mm. The apertures bccupy about 50 % of the effective
screening area.

Referring to Fig. 5, each panel 10 is pivotally
mounted lengthwise across the screen 15, with its edge
faces 13 directed towards the interior of the screen so
that the screening faces 11 of the panels face outwardly
around the panel belt. In this band screen, cam means
(not shown) are provided on the sides of the panels and
travel along-inher and outer guide tracks disposed around
the path of the belt of panels so as to control the
orientations of the panels 1.

During operation, on the upgoing side 16 of the
panel belt, the leading edge faces 13 of the panels 10
are caused to move outwardly to form rising steps 17 that
lift debris out of the flow. At the top of the screen,

those edge faces 13 move inwardly again, causing the



*constant circular cross-section of 5 nmdianeter, and of course, has a

| ength of about 5 mm The apertures 12 are arranged in rows about 7 nmm
apart, the centres of adjacent apertures in a row being separated by about
12 mm adj acent apertures in alternate rows being offset by 6 nm The
apertures occupy about 50 % of the effective screening area. Referring to
Fig. 5, each panel 10 is pivotally ﬁn&ﬁtéd | engt hwi se across the screen 15,

wihits cdgerigces b3 GLESKLEChIPNBRISLRELN! cthorpBletbey poseen SO L hal

the screenrng taces panel s war d ~around the panel belt.
In this bapdesCcLealeqCRR FEREEeA NS SOANN 2hEoRHOYLEEECEM e sides of the

panel s and travel along inner and outer guide tracks disposed around the

path of thenbebtp8h BRBCHENEDs asrd OpFQEhEQ! ahlCHAEKRAEAEE00S PémbhE panel s
1. During operation, on the upgoing side 16 of the panel belt, the |eading

edge facesfigepfstheefangks lfhérpasausedot fheRVacout dewakyrddyfand rising
steps 17 that |ift debris out of the flow At the top of the screen, those
edge facesré3enbee thearllby bgain, thausewgrsheoriedebtisnto be knocked of f
t he panels. The panels 10 are then caused to flatten to forma snooth
surface 18, wheErupbhst herpacelaraserbenshetiaidndebsacktachenero renove finer
screeni ngs. The panels 10 then nove downwardly and re-enter the flow 19 in
t he reverséOE?Féﬁtaﬂﬁﬁﬁ.PﬁﬂeiﬁigaﬁbﬁgiéuPammséhééﬁPe§§aﬁﬁﬁe§§ steel per-

forated plate panels_having a 2 mmthickness_and an agerture size,of 6 mMm
were ori gi ABFF ugﬁpﬁbggdpfvﬁeﬁp Y@re originally employed. When, 1n

accordance with the invention, the panels were replaced
by plastics panels provided with apertures of a similar
size, the performance of the screen was found to be
markedly improved over the original screen. In addition
to the improvement in the frictional characteristics of
the screening surfaces, the provision of the moulded
apertures in the panels was found to result in fewer
screenings being trapped in the apertures than was the
case in the apertures of the perforated steel plate
panels.

By virtue of the moulding process, it has also been
possible to form the plastics panel of a thickness
whereby the lengfh of each aperture is at least as great
as its diameter. This ratio significantly reduces the
amount of "hairpinning™ that occurs and also contributes
to the improvement in performance.

In fact, the improved performance of the moulded
plastics panel over the metal panel means that it may be
possible to dispense entirely with backwashing spray jets

(which contribute substantially to the running costs of



accordance with the invention, the panels were replaced by plastics panels
provided with apertures of a simlar size, the performance of the screen
was found to be markedly inproved over the original screen. In addition to
the inprovement in the frictional characteristics of the screening
surfaces, the provision of the noul ded apertures in the panels was found to
result in fewer screenings being trapped,in the apertures than was the case
in the apertures of the perforated steel plate panels. By virtue of the
noul di ng pr agesscrdedps Gt St ek POsSS i b Bud® baEcRVABRIRGasbi sRopanel of a
t hi ckness whereby the length of each aperture is at |least as great as its
di aneter. Tlpexriadso significantly reduces the amount of "hairpinning" that
occurs and al so contributes to the inprovenent in performance. In fact, the
i nproved per f or neifte hfleheimtilalquhmpd bstaxs pAnebnstantt heogetal panel
means that it may be possible to dispense entirely with backwashi ng spray
jets (whi ch S&Hi¥but dlewgiemntiflsnaller epevhuragsteessape used, 12t- the
screen), or at least to reduce backwashing to short periods. The holes in
the panel s &3 fe Gnstzhle it lakeghomolpsete@pPered-smal | er aperture
sizes are used, it my be desirable to make the hol es tapered.



C.ains 1. A screening panel for use in a screening- apparatus for renoving
solid material froma flowng liquid, the screenlnngggg t ged
froma plastics material and being provided with a es
formed during the noul di ng process, the panel having H 1 &m H rface of
an area greater than 500 cnR, the hol es each having a en
about 1/2 and 10 nm a depth at |east- g3 great as the width and being
tapered froma relatively wide end on one face of the panel to a relatively
narrow end @haimng other face. 2. A panel as clainmed in claiml, wherein
the widths of the holes on the screening side of the panel are |ess than or
equal to 5 Im 3A scﬁepaheg panel afoedusa chavater shérefatehe w dt hs of
the hol es on the screening side of the panel are |l ess than or equal to 2
mm 4. A peeetnestcpiintd forangmovingasatid vateriahefEPR Bhe holes are
of circular _cross-section. 5. A panel as clained in any of clains 1 to 4,
wher ei n thef%%VéBﬁlhQQBaﬁePYhESaBStﬁﬁckné%%féilgynﬁfoFCﬁﬁ?§1“§ A panel
as claimed in afg of claims 1 to 5 wherein the g é cs_materi

pol yur et han@2n9! %@%cFEEﬁ?ﬂb“%aﬂéPeioPebgg pRuide rEEﬁPn@ 8&63?&?63 f or

renovi ng soh

h
subst anti al Ty ﬁglﬁgr%?ﬂ %égg%?ﬁﬁag$#gﬁ Véggrﬁnegugsggﬁﬁ 8gehPIustrated by
the acconpa@gfﬂgdd&gyﬁggsthe mouiélng process.

2. A panel as claimed in claim 1, wherein the holes
are tapered.

3. A panel as claimed in claim 1 or 2, wherein the
widths of the holes on the screening side of the panel
are less than or equal to 5 mm.

4. A panel as claimed in claim 3, wherein the widths of
the holes on the screening side of the panel are less
than or equal to 2 mm.

5. A panel as claimed in any of claims 1 to 4, wherein
the holes are of circular cross-section.

6. A panel as claimed in any of claims 1 to 5, wherein
the depth of each hole is greater than or equal to the
greatest width of each hole on the screening side of the
panel.

7. A panel as claimed in any of claims 1 to 6, wherein
the screening panel has a thickness of 2 mm or more.

8. A panel as claimed in any of claims 1 to 7, wherein
the plastics material is polyurethane.

9. A screening panel for use in a screening apparatus

for removing solid material from a flowing liquid, the

A



8.. A band screen for renoving solid material fromwaste water, the band
screen including a plurality of screening panels, each Fbks8 s Heeth Regdded N

any of claims 1 to 7 and being nounted to travel around
whi ch passes into and out of the water. 9. A rotary scr m
cup or disc type including a plurality of screening panels, ea as

clainmed in any of clains 1 to 7 and noudtted to travel around an endl ess

pat h whi ch passes jnto and qut, of the water. 10.ré>screenin apparatus for
removi ng sol $F 3R NT R hel 19 ARHAEE gtr el 2 %%tr’ecé%i‘h%t%]ggﬁ at us

T S B ST TS I SRR S o
se1en 10 Pa0eL et ol et "o el st RLerdal. A, beLpgant o

extending fragalifsi A0 NG JA68: OfnlRespaneb2 shish fares bickse.

confronts the ow ng |1 qui a secon set face and being of circular

Cr oss- sectm@viﬁh@ gf%m & 5AGHedRCEpLBL A1 b1 SHE AL ORENI A0debba Bel es

each having a de east as great as their dianmeter and reducing
progressi vel yea &t dhan@tese fdOMme rel @thVehd BeiRgetdpered hersacand face of

the panel to a relatively narrow end on the first screening face of the
panel . relatively wide end on one face of the panel to a
relatively narrow end on the other face.
10. A band screen for removing solid material from waste
water, the band screen including a plurality of screening
panels, each being as defined in any of claims 1 to 9 and
being mounted to travel around an endless path which
passes into and out of the water.
11. A rotary screen of the drum, cup or disc type
including a plurality of screening panels, each being as
claimed in any of claims 1 to 9 and mounted to travel
around an endless path which passes into and out of the
water.
12. A screening installation for removing solid material
from a liquid flowing in or from a confined duct or
channel, including a screening element that is moulded

from plastics material and is provided with a plurality

of holes formed during the moulding process.
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