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THE SEPARATI ON OF SOLI D PARTI CLES FROM THE LIQU D IN
WHI CH THEY ARE DI SPERSED FI ELD QF THE | NVENTI ON Thi s

WO pwesbd40h rel ates to the separation of solid Per/Zzazioss00183
froma liquid in which theyl are dispersed. BACKGROUND
TO THE INVENTION To renove fine, solid particles a few
mcrons in size fromwater (or any other liquid) it is
conventional to use sem -perneable materials. The
materials used are porous to water nolecul es but the
pores are sufficiently small to prevent solid _
particles passing through. The naterials performmcro
or ultra filtration depending on their pore size.

Conv,egg é@BﬂH i’@lfgﬁ: égglgbgggﬂ Zn s:;,jch n11_at eri al b

hoI es along it. ElLangat f sem per neabl e
mat eri al havi ng V@?‘.@nwcﬁ @%eSFSP% Dierwi se bei ng in

the formof sealed pockets, are flx_ed to the pipe with
their open edges in communication with the rows of

nmesh-1i ke spacers between the pockets
FlEhL@@ySTH nR]R/%I\]";}JE&\J&:. The seal ed pockets are wound

t ' ght Lyt I%P%n@&"; éasetb tand§ptﬁgaeuon ynd solid parttlcles frcTc’rr|1 aclilqmd in

into an el ongate o
which they are dispersed.

BACKGROUND TO THE INVENTION
To remove fine, solid particles a few microns in size from water (or any
other liquid) it is conventional to use semi-permeable materials. The materials used

are porous to water molecules but the pores are sufficiently small to prevent solid

particles passing through The materials perform micro or ultra filtration dependmg

on thelr pore size.

Conventionally a filter based on such material comprises an elongate
core pipe which has rows of holes along it. Eiongate leaves of semi-permeable
material having one open side, but otherwise being in the form of sealed pockets,
are fixed 10 the pipe with their open edges in comhunication with the rows of holes.
There are mesh-like spacers betweeﬁ the pockets and in the pockets. The sealed
pockets are wound ﬁQhﬂy about the pipe, and the wound unit is slid into an elongate

outer housing.

When water with entrained solid particles flows info the casing, it
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When water with entrained solid particles flows into
the casing, ifenters solids retention passages bounded
wheinsmenos he | eaves, the spacers between the pPCREA005/000183

being in the solids retentidn passages. The water, but

not the solids, permeates through the sem -perneabl e
material into the pockets and thence to the pipe via

t he open edges of the pockets and the rows of hol es.
After -a period of use, the filter becones bl ocked, or

entBle JOTE et ol uBiabE: BalEiRTRe laves e Spacers betveen

achj eved. by gpeni ng a val ve which controls a waste
the Borkett Baing Inde s getefien Peswions: TNaYFARiy bWbnering selkts

ressure into the casing to sweep the water in the
per 5‘&@?%?3?”’%& the gembpeiangable mafesial Pr@@thecﬁookﬁts aukihagee to the

. through the waste exit. The object of the present ,

Pipg M\?éﬁg CBRN £d9eD oblhewogkets mnd i wesiofhstidrod of

operating a filter unit, an inproved filter
“installation, and an inproved nethod of nmaking a

filter unit.. BRIEF DESCRI PTION TO THE | NVENTI ON

Accor di Affet @ peried abpwss thefitarihecpmes ditckedyverdtilerst theefley

is provided a ' nethod of operating an upright filter
ratedrareadsisdh suolt bodstenhthee ity aeeessanypoickiangha fifter, MR &

pi pe and wat er perneable | eaves through which water
achjeasd éy dpeningacvalve whictl cpatraeal wagte pRit frohetheriRp@, and

conprising feeding raw feed water. to the | ower end of
feedihg flustiihg wetdriader pgspaeEatte vasiey td sWERS e e Bed

of the unit, and maintaining ‘

casing, and the solid particles, out of the casing through the waste exit.

The object of the present invention is to provide an improved method

of operating a filter unit, an improved filter installation, and an improved method of

making a filter unit.

BRIEF DESCRIPTION TO THE INVENTION

- According to one aspect of the present invention there is provided a -

- method of operating an upright filter unit which includes a membrane comprising a

permeate pipe and water permeable Ieé\;es through which Water'passes to reach .
said permeate pipe, the metho‘d comprising feeding raw feed water to the lower end
of the unit, extr_a‘cting permeate water from the lower-end of the unit, and rﬁaintaining
an above atmospheric pressure in the upper end 6f the unit by means of a'

permanent connection to a supply of gas under pressure.
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an above atnospheric pressure in the upper end of the
unit by nmeans of a pernmanent connection to a supply of
w@amenedes pressure. The gas, for the sake of ePONBA3005/000183

will normally.be air but other gases, could be used.

To clean the nenbrane the nethod of operation

conprises termnating the flow of raw water, opening a
waste-flow | ine comunicating with the | ower end of

the unit and instituting flow of flushing water to the

upper e of said, unit I 1st maintaini t he supply
of gas P’g“et g 3‘58@? S@%ﬁd%cwawuwﬂ{nog B"eml%QF %@P&%Q@Se&
nd solid particles flow fromsaid unit through said
CO@E??égﬁﬂow line. The pressure can, during flushing of
the filter unit, be maintained at a constant valve or
can pul stae. The present invention also provides an
installation conprising an upright of filter unit
whi ch i nld deles the membrantethesngthpgd iohgperatien comatises
perneate pi pe and water perneable | eaves through which
terpuéirtading ees Bew of taw watsh, grinihge wastet fovp lipecoramuinickting aith the
the I ower end of the unit for raw water, an outlet at
lowtehent ofkite @rdaraf institeting flow fod flughengreates to Wral wpemead ®f said
for closing-off the supply of raw water, an inlet at
unit Wailstppentagey the dupglywfigas ta tisipmier epll ddase umitdes that water,
pressure which is permanently connected to the inlet
gafhind BElid4petle€NewTfont B&id Wmittthisih Shidtuigste Abl 1he. _
operating to separate liquid fromentrained solids, a
flushing water flow pipe leadingito the inlet at

The pressure can, during flushing of the filter unit, be maintained at a

constant valve or can pulstae.

The present invention also provides an installation comprising an
upright of filter unit which includes a membrane comprising a vertical permeate pipe

and water permeable leaves through which water'pasées to reach said permeate

pipe, an inlet at the lower end of the unit for raw water, an outlet at the lower end of

the unit for permeate, valve means for closing-off the supply of raw water, an inlet at

the upper end of the unit, a supply of gas under pressure which is permanently

connected to the inlet at the upper end of the unit whilst the unit is operating to

‘séparate liquid from entrained solids, a flushing V\}ater'fiow pipe leading to the inlet at

the upper end of the ’unit, valve means for normal“ly closing said flushing water flow

pipe and which valve means can be opened to connect said flushing water flow pipe

.to a source of flushing water under pressure when cleaning is to be undertaken, and

a waste outlet at the lower end of the unit for through which flushing water and solid
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the upper end of the unit, valve neans for normally
closing said flushing water flow pipe and which val ve
wore@esewen be opened to connect said flushing MEX/EA2005/000183
flow pipe to a source of flaushing water under pressure
when cleaning is to be undertaken, and a waste outl et
at the lower end of the unit for through which
flushing water and solidparticles | eave the unit.
Accordi ng to another aspect of the present invention
; ' pded a filter unit for separating solids
pa@?%ﬁﬁ?%%&ﬁégxﬁbnsisting of a nenbrane conprising a
perneate pi pe and water perneable | eaves through which
wat er passes to reach said perneate pipe, the nenbrane
havi ng an end cap at each end thereof, and a .casing .
f or med %?Cgi ng yAnpthRiiasgesieithe pepseatinyeniaadhaieds pepvided
,&he menbrane and caps. According to a further aspect
a figgr yrdidopperasaiing srligh fioahliquids ecnsisting of adeembramstdestprising a
manufacturing a filter unit which conprises rotating
PergiPaiR BIPRIANG WaiRkPeMangleleareminiginehic matdryiasgesto reach
perneate pipe and water perneable | eaves through which
saighaeenegia piss thoomesweana badng en wedtcep @it pech ehe thezed anca
having an end cap at each end thereof, and w ndi ng

.casirgsformed it sitl: by Windgaesinmatdrkfitass anhing thé ereshtyrahe and caps.

fabricate a casing which is integrated with the

menbrane and the end caps. The fibres are preferably

in the formof glass fibres but other fibres such as

car bon fAcborehgaod ietheaasfdchboeheprssdig ini@atlon there is provided
a method of manufacturing a filter unit Which corhprises rotating an assembly
consisting of a membrane comprising a permeate pipe and water permeable leaves

through which water passes to reach said permeate pipe, the membrane having an

end cap at each end thereof, and winding resin coated fibres around the assembly

 thereby to fabricate a casing which is integrated with the membrane and the end

caps.

The fibres are preferably in the form of glass fibres but other fibres

such as carbon fibres and Kevlar fibres can be used.

BRIEF DESCRIPTION OF THE DRAWINGS
For a better understanding of the present invention, and to show how
the same may be carried into effect, reference will now be made, by way of

example, to the accompanying drawings in which;
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BRI EF DESCRI PTI ON OF THE DRAW NGS For a better

under st andi ng of the present invention, and to show
whowehblosane may be carried into effect, refeP@nzs2005/000183

will now be nmade, by way of5 exanple, to the

acconpanying drawings in which;Figure 1 is a section

through a filter unit in accordance with the present

invention; Figure 2 is an "expl oded" view of the

filter unit of Figure 1; Fi gures 3 and 4 are pictorial

Vi e f Qp lter st al

i ottt BRECRHERLRIGEE dlrefupt bl dpidtEish b Brepsnt
; Vof,{the filter installation; Figure 7 is a top plan
G of the filter installation; Figure 8 and 9 are

opposite end v e fil i nst IIatlon and >-

ngﬁ%rel?o'sl%ﬂ a?xetOP@arwew.Oé fﬁﬁ%#nttﬁé faure &
install atji-on, DETAILED DESCRI PTI ON OF THE DRAW NGS The
f i | Fighresm anchhare pigiarighyigws phompqsiiesides of adilter installation;

nlprl ses an elongate, vertical, perforated core Io

e Bigriiangh b e éld@rﬁj%uaélon%aﬁ/@yoo_ﬁzte cidegaf éhezﬁlteam@fal ation;

vvound Each leaf 14 is in the formof a seal ed pocket
and-igerefalsrd toatpdan visivra theefifer pratalisiione material whi ch
permts water but not solid particles to pass through
i t.Figire § amdp aBEdgapmﬂlte@andhnepmkfeihe|fdieoqueiallamh iandi s
this edge that is attached to the pipe 12. The pockets
c onfriiguniectdl ie aveiftchit idfegramtof theofilted instdlmtiphpe 12 via the
mul titude of

DETAILED DESCRIPTION OF THE DRAWINGS

The filter unit 10 illustrated in Figures 1 and 2 comprises an elongate,
vertical, perforated core pipe 12 around which elo’n.gate leaves 14 (Figure 2) are
wounvd. Each leaf 14 is in the form of a sealed pocket and is fabricated using semi-
permeable material which permits water but not solid palrticles to pass through it.
The inner edge of each pocket is open and it is this edge that is attached to the pipe
12. The pockets communicate with the interior of the pipe 12 via the multitude of
perforations in the pipe 12. The construction of the pipe 12 and Ieaveé 14 is

conventional. In accordance with conventional nomenclature in the art, the structure ‘

~ comprising the pipe (designated 12) and water permeable leaves (designated 14)

will be refe;red to as a "membrane". The membrane is designated 16.

The filter unit, as illustrated in Figure 1, further includes an end cép 18

at the lower end thereof. The end cap 18 has a central socket 20 which receives a

‘tube-22. The tube 22 penetrates into the pipe 12 and connects the end cap 18 to
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perforations in the pipe 12. The construction of the

pi pe 12 and | eaves 14 is conventional. In accordance
waordkb/ocanvent i onal nonenclature in the art, theCT/ZA2005/000183

structure conprising the pifpe (designated 12) and

wat er perneabl e | eaves (designated 14) will be

referred to as a "nenbrane”. The nenbrane is

designated 16. The filter unit, as illustrated in

Figure 1, further includes an end cap 18 at the | ower

e e B8 0h el P 8 eAd B2 oSl et Pl Bl Pl
2 d d 8 toth 12.
5B Rl PR R B LD bl oo
has e[ d rior ﬂ%topg.' }; ube 22 and hence with the
ﬁﬂ‘élﬁ dhe g PR the dltenanl B e tbst22 teminananilas

pe 12 to flowfromthe filter unit 10.

ent er

Con?ﬁgsﬁﬁ%éngfaséﬁﬁBF%?Fﬁ?ﬂﬁ@Wﬁé@ts the end cap 18 to the
menbrane 16. The end cap 18 ‘additionally has two nore
bores 26, 28. The bore 26 is the raw water feed inlet
and the bore 28 is the flushing outlet. It is through
t he bor éhe@ntdisap 18additionatly has tveo moes borept26f RBmThhdore 26
casi ng during the cleaning procedure as will be

is theerowt Waled faesk isiehand e barh@Beds danflushirdesitietd itbhethmoudgh the
than one bore 26 and nore than one bore 28. At the

boregp dhateotid phirtictes dré stvept fuomtthd Gasihgteringthe dsdting pra2Rdure
cap 30. The end cap 30 has an axial bore 32 through it

as wib batlestritedsheppingftel. Higre waddrdepires BurmeoretBAn 8hOWBrd 96 and
Figures 1 and 2) is attached. There.is a space 34

morbéhaveene bhe 2hd

At the upper end of the filter unit 10 there is a further end cap 30. The
end cap 30 has an axial bore 32 through it to which a supply of air under bressure
(not shown in Figures 1"and 2) is attached. There is a space 34 between the end
cap 30 and the membrane 18. The 'upper end of the core pibe 12 is closed by a

plug 38.

To fabricate the filter unit 10, the membrane 16 has the two end caps
18, 30 fitted to it and the composﬁe structure is mounted on a rotatable mandrel (not
shown) The mandrel comprises two co-axial, axially spaced shafts which enter the |
bores 24 and 32 thereby rotatably to mount the end caps 18, 20 and the membrane

16.

The end cap 30 includes a sleeve 38 in which the end of the
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cap 30 and the menmbrane 16. The upper end of the core
pipe 12 is closed by a plug 36. To fabricate the
WO pdoses940mi t 10, the nmenbrane 16 has the two ePdI/ZAp®s/000183
18, 30 fitted to it and the’ conposite structure is
nmounted on a rotatable mandrel (not shown). The
mandrel conprises two co-axial, axially spaced shafts
whi ch enter the bores 24 and 32 thereby rotatably to
nount the end caps 18, 20 and the nenbrane 16. The end
mef@fad 16 Refittdepert |p$§\)1’§ ?her ltgqeﬁwggraﬁp?ﬂﬂ{eoﬁon between

t henmenbrane 16 is |tte provi di ng

therc%%%cﬁéﬁcﬁth%‘?ﬁ@rﬂB@iﬂ\ée nanﬂgafltenlaﬂarep?st Qd 5F‘<§ g c%@.@ % ﬁgd

menbr ane 16 I's ro

sk g ”angéfat%%s@%aoﬂmfa%g T

1o MMl 90 8, AT B TR R i o v

n en the outer surface of
30 ﬁ\%?é"r@nﬁ? ShE TRCRE Y Waf Wﬁ'ﬁﬁ%%a PPERRVERNY FRACE hsiugen the
ur ni; nowtoF .to 10, the filter
°“ter NSV gee 4 r}g‘%membu@f% 5 P%%@W‘%@eﬁé%e £asin@4Q2 on
vvh| ch all the remaini ng conmponents of the installation
are nmounted. Four filter units 10.1 , 10.2, 10.3 and
10. 4 of _the form descri bed above are nmounted on the
frame 43Umbigeew iFigueeschimiditee ﬂtt@ ingtellationgiudiatass 32

of the
comprises a base frame 42 on which all the remalnlng components of the installation

are mounted.

Four filter units 10.1, 10.2, 10.3 and 10.4 of the form de\scribed above
are mounted on the frame 42. Pipes 44 are connected to the inlet bores 32 of the
four filter units. Each pipe 44 leads to-a valve 46 (Figure 10) which controls flow

from an air supply 48.

The water to be treated enters via an inlet 50 and flows through a valve
52 to a pipe 54 which connects to the suction side of a pump 56. The pressure side
of the pump is connected to a manifold 58. There is a second inlet 60 for flushing

water and a valve 62 is provided between the inlet 60 and the pipe 54.

The manifold 58 is connected by four branch pipes 64 to the bores 26
of units 10.1, '10.2 etc. Thus the raw water flows into the solids retention passages

of the membranes 16. Each bore 24 is connected to an outlet pipe 66 and the pipes
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four filter units. Each pipe 44 |leads to a valve 46
(Figure 10) which controls flow froman air supply 48.
wah®emetses to be treated enters via an inlet SPCHAAN2005/000183
flows through a valve 52 tc a pipe 54 which connects
to the suction side of a punp 56. The pressure side of
the punp is connected to a manifold 58. There is a
second inlet 60 for flushing water and a valve 62 is
provi ded between the inlet 60 and the pipe 54. 6_The
66 el el serhidatS oG neatiel &y T @%6’%@2?@@ ?%Bﬁ&ﬁneéhro‘a%p 18 is

the bores 26 of units 10:1 , .
coitleRdd fﬁ)'&pﬁ‘f?e 78t Ond He ;ﬁ]%é ds 1Rty ljngﬁigﬁgt%’gagﬁ%{)ea%rlet\fha?ves 74

menbr anes 16. Each bore 24 is conne e

in tRd ' meat e .out | et
e o e M PRk FE o OaPeE78 ire FP'%%Sp%‘f-s s
. ' L | ea ,
mani ol & 93¢ ecBhREed @ﬂ%agﬁg%ﬂ%ﬁbﬁﬁ%@@ r_apa%% Wich lead to
[ [ 6 : n e pi pes
thedet el 32 Bpie. e@%ﬁ?s}oﬁw""eﬂw%? “ 3§@t828§§ bfraw@%r%ngagany
[ i e upper ends
ol VR B3R b heip & PRL SBed baunie iR oriisne
ort§ a2 Rp s kifPeris oG Becisd S maaneRushitaghe air supply
b d sinult ly to the air
ol haad Friecirarvaic Svooty G- c| oan wat er suppl y 60.
In normal operation the raw water with solid particles
init is punped by the punp 56 into the manifold 58,

then into the pipes 64, through the bores 26 and
In normal operation the raw water with solid particles in it is pumped by

the pump 56 into the manifold 58, then into the pipes 64, through the bores 26 and
into the membranes 16. The water which flows into the membranes 16 permeates
through the leaves 14 and exits via the pipes 12, fubes 22 and bores 24. From the
bores 24 the water flows to the pipes 66 and thence to the manifold 68 via the

valves 76.

The upper ends of the units 10.1, 10.2 etc are permanently connectéd
to the air supply 48 thereby to méintaiin a pressure at above atmospheric in each
unit 10.1, 10.2 etc. fhe pressure of the raw feed water at the bores 26 is sufficient
to balance 'the air pressure in such manner that the water fills the casings 40

substantially to the top whilst leaving an air space above the water.

When the filter units become clogged, the valve 52 is shut and the

valve 62 is opened. Simultaneously the valves 74 and 84 are 6pened and the



10

into the nenbranes 16. The water which flows into the

menbranes 16 perneates through the | eaves 14 and exits
WO R@6HbIPi pes 12, tubes 22 and bores 24. FronPCTIeA2005/000183

bores 24 the water flows t® the pipes 66 and thence to

the manifold 68 via the valves 76. . The upper ends of

the units 10.1, 10.2 etc are pernmanently connected to

the air supply 48 thereby to nmaintain a pressure at

above atnospheric in each unit 10.1 , 10.2 etc. The
valeegeUreciebed. Mend aunwéseed %?/@ﬁr?ﬁorﬂ’ialEggréﬁ%,eac‘re%?oéﬁginannéjrthe

sufficient to balance the air pressure I n suc

vaK/BéiVG,t'fBEar\émcﬁﬁ\afliy bpén t hﬁsﬁlﬂg WS ffbgvszfg%ﬁ gﬁ%]hliér%hgéet%?he

the top whilst [eaving an arr space ‘
mfTER e TP a8 ok TR B B e delBur e o s
RS PO e 8ol PSR i Reo e et viss, 2tk o start
ofn RGPt bisnd eSmaf e elSeRE ramaeotafer
Prep PR Nlpee” PGl BRABHN0RE pi pes B2 Lo the bores
32 wth the incomng air which was able to start

flowi ng through the'units i mediatety the val ves 78
wer e cI%_ ed to renove water pressure fromthe | ower
ends of ?‘ﬁ@"n%’f?oﬁ‘%’ﬁ‘é@.wﬁﬁéﬂ@w?ftfﬁ@n@gmh@mﬂid@re}tﬁmtﬁm passages
flows through the solids retention passages of the

of the msnabrases, Qut thravafutiie haves BB ietheddpe78 had thqres tA manifold

and then to the manifold :
72 carrying the filtered-out particles with it. '

Air under pressure is constantly supplied to the upper end of each filter -
unit. During flushing the air pressure can be maintained at a constant value or can -

be caused to pulsate.



72 carrying the filtered-out particles with it. Air
under pressure is constantly supplied to the upper end
wo@booeactrof i [ter unit. During flushing the air PCEZS2N08000183
can be maintained at a condtant value or can be caused
to pul sate. CLAIMS: 1. A nethod of operating an upright
filter unit which includes a nenbrane conprising a
perneate pipe and water perneable |eaves through which
wat er passes to reach said perneate pipe, the nethod
cLam®rising feeding raw feed 5 water to the | ower end
of the unit, extracting perneate water fromthe | ower
end of the unit, and maintaining an above atnospheric
pressure in.-the upper end of the unit by nmeans of a

er AT lon. to. | v of. gas under -
1. Br essu?gsd ?‘%ﬁ%&%&ﬂp@t@f@ﬁfﬁw&“ﬁﬁm%#ﬁ mﬁﬂ@F@%,
to clean.the menbrane, the nmethod 10 of operation
cor?%hpsgg]gtaep?ﬁ”??aﬁi‘? H@’leteﬁ’@ Wﬁ’t@{}\P%ﬁm‘?até}}@ \e@éfﬁi tlféflélfh \INZI\ZZ rWa’fer
openi n waste flow |ine communicating wt e | o
on*57% RSl FaidREReE Rif:ith Meteed edmprisian farginganaw feed
to the upper end of said unit whilst maintaining the
5 gag"%%rptﬁltge god"ecrﬁé‘dl%ﬁ“eq Uik @xBRctingeraimieateswateh omitat dower

gas gnd solid particles flow fromsaid unit through
saifd\wh§reunil, dpd maetaining an aboye adapiicds prdsaimeeid theupper
claim2, wherein the pressure of . the gas supply

end of the unit by means of a permanent connection to a supply of gas under

pressure.

2. A method as claimed in claim 1, wherein, to clean the membrane, the method
10 of operation comprises terminating the fiow of raw feed water, opening a
waste flow line communicating with the lower end of the unit and instit'uting
flow of flushing water to the upper end of s;aid unit whilst maintaining the gas
supply to the upper end of the unif so that Water, gas and solid particles flow

from said unit through said waste flow line.

15 3. A method as claimed in claim 2, wherein the pressure of the gas supply

pulsates during flushing.

4. An installation comprising a filter unit which includes a membrane comprising
a vertical perméate pipe and water permeable leaves through which water
passes to reach said perméate pipe, an inlet at the lower end of the unit for

20 raw feed water, an outlet at the lower end of the unit for permeate, valve
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pul sates during flushing. 4. An installation
conprising a filter unit which includes a nenbrane

W@ vpesIfNg a vertical perneate pipe and wat erPCT/ZA2005/000183

per neabl e | eaves through which water passes to reach
said perneate pipe, an inlet at the | ower end of the
unit for O raw feed water, an outlet at the |ower end
of the unit for perneate, val veneans for c!osing-off
the supply of raw water, an inlet at the upper end of

t heaj ITelq f r pressure which is :
per e {47 SRR R RS e 3R B0 BepSicens of the
f j [ unit is.gperating to separate )
1 g 2 b ioeS b dre i R ge iy e o sad
[ [ he_inl et at. e upper end of the o
ot 1ot G2 Lk s BEinR Eiealliel e B R gosamias o s i
vat fl ow pi,pe,.and iLch val ve means can be opened to
conteE AN FOIGHAb Shiaeayatet Taw Binsdeadng te berioe! e

flushi ng.water under pressure when cleaning is to be
undiie 5%@%,0% o Ve g5 fet namallli elosbaeaic fies it whier
unit through which flushing water and solid particles
el Bfg S0 Mhcrevalye meppe FaRBoPEDed 4@ penmect sgid Sobhidg
fromliquids which conprises a membrane conprising a
perV@ist ©ovppipe tamponsracef fushingatter inder gsedshrowhbn slianing is
water passes to reach said perneate pipe, the menbrane
havp Rg UadedAkers apd at wasie loutieitht the fosalr endred thee e@isihRglgh
formed in situ by winding resin coated fibres around

t havhieinthrshing water eagsolid particles leave the unit.

A filter unit for separating solids from liquids which comprises a membrane
comprising a permeate pipe and water permeable leaves thréugh which water
passes to reach said permeate pipe, the membrane having an end cap at
each end thereof, and a casing formed in situ by winding resin coated fibres

around the membrane and caps.

A method of manufacturing a filter unit which comprises rotating a.n assembly
consisting of a membrane cdmprising a permeate pipe and water permeable
leaves through which water passes to reéch said permeate pipe, the
membrane having an end cap at each Iend thereof, and winding :resin coated
fibres around the rotating éssembly thereby to fabricate a casing which is

integrated with the membrane and the end caps.

A method as claimed in claim 6, wherein said fibres are selected from the



6. A nmethod of manufacturing a filter unit which
conprises rotating an assenbly consisting of a

WOreeob0es3es conpri sing a perneate pi pe and wat erPCT/ZA2005/000183
per neabl e | eaves through wh2ch wat er passes to reach
sai d perneate pipe, the nenbrane having an end cap at
~each end thereof, and winding resin coated fibres
around the rotating assenbly thereby to fabricate a
casing - which is integrated with the nenbrane and the

Car WO Bombrisy B S R B TR kB fhreing

gl ass fibres, carbon fibres and Kevlar fi bres.



