 {QRe3e85L(t>6tT(.!' WD 01137675 8 April 2004 PCT/ZA0O/ 00189 SEEADHLREOA! ON

OF LI QU D%V(?JEJ/%}JLTRA- VI OLET LI GHT FI ELD OF THE | NVENTI ON THI S | NVENTI ON
relates to e sterilization of liquids using ultra-viol etPCT/ghe0/00T8%e use
in this specification of the term"sterilization" is neant to indicate a
reduction in bacterial count in a liquid, and not necessarily a total
elimination of bacteria. BACKGROUND TO THE | NVENTI ON The us ' mlol et
(W) light for the purpose of sterilizing aliquid is well \mmmmwm l
problemthat arises with a turbid liquid is that the |ight does, gk«
penetrate.very far into the liquid and hence liquid furthest fromthe W

lanp may not be st &TERIZEATAONOF dQUTES USINGAIIDTRRS) Y E5t B+ zed, Sout h
African patent specification 9618029 discloses an elongate l'izer in

which a fluorescent tube is within, and co-axial with, an el ongate housing.
The 15 sterilization chanber is between the fluorescent tube and the

housi ng. N =T o e id liquid outlet are arranged tangentially with
respect'téﬁB d)l#ﬁk Y EJeffort to cause the liquid to swirl and
overcone the difficulty referred to above, It has been 8 April 2004 WO
01137675 -z PCT/ ZAOG!E0MEN D@ relatesctodhe sterdtatidreoiuidd BEngRAHtADiolet
inparted to the liquid as it enters the housing does not continue . :

t hr oughodight.he | ength of the housing, thus limting the beneficial effect;
O her structures are known, such as that shown in US patent 5,675,153, 5 in
which there is a helical vane in the space between the fluorescent tube and -
t he housing, the vane extending fromone end of the housing to the other,

The vane is sl ottecf-hggg t.h(é:r.e i S E, ga(g? b?t ween the vane and the inner . :

surface of the housifg°SldNSSPEEHIGENRR 8 istesmpatesbrasiont és meaanstd indirage f or

the sterilization of mlk, because of the many sharp corners where flow

woul d st &JREAHEIMNE trsteralicaunbinl alliped abhe nbbneedssaplyya told SRSt SoA

tendencybfor solids in mlk to deposit on the surfaces defining the flow
acteria.

BACKGROUND TO THE INVENTION

The use of ultraviolet (UV) light for the purpose of sterilizing a liquid is well

10 known. A problem that arises with a turbid liquid is that the light does not penetrate

very far into the liquid and hence liquid furthest from the UV lamp may not be sterilized

at all or may not be properly sterilized.

South African patent specification 96/8029 discloses an elongate s't‘ériliz’er ,

in which a fluorescent tube is Within, and co-axial with, an elongate housing. The

15 sterilization chamber is between the fluorescent tube and the housing. The liquid inlet

and liguid outlet are arranged tangentially with respect to the housing in an effort to

- cause the liquid to swirl and overcome the difficulty referred to above. it has been
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. péssage, in regions where there is an insufficient flow vel oci t8/Aprii@00fhat

the str US patent 5,575,153, if it were to be u f t he
steriliz bﬁ&ﬁmg% m |k, would suffer from deposits and asﬁgggéﬁ@gﬂg%nce
requi re frequent cleaning. The structure would, in any event, be difficult
to clean to the degree that is required_in apparatus that is used for the
handl i ng of m | k. BRI EF DESCRI PTI ON OF “FHE | NVENTI ON According to one
aspect of the invention there is provided a sterilizer for reducing the
bact er i PWeuhoWeNea thaldipdwiting nsetéar impastedcionpeiligiitgasait eoteradiza bossiegt h,
an elongate fluorescent tube extending along the sheath, there being a gap
bet weendbbe ngOcdmibyricatReb idie us iiealdh gthb oW oM 19aPIihheglth8Wef e fiQabe
sterilized flows, said sheath 8 gprll 2004 having an internal '
configurﬁg£pn i ncl udi ng protuberances over which, in use, the liquid flows
and whi & ifmpart turbulence to the flowng liquid and an inlet for the
liquid which inlet is offset wwth respect to the sheath and the tube so as
to cause the incomng liquid to swirl in the sheath 5 1n one formthe
sheath has a spiral groove in the inner face thereof with a spiral |and
bet ween adj acent Otinersstnfctiifee age ®owd), sheh bamshtfsbowinig $Ripdit Btame smces
-, "“over which the liquid being sterilized flows. The shape of the

Br ot UberaRARS therd e BERR VasFiiH hsia;}acﬁeh?e\fw%ﬁw\éjﬁu Jﬂé‘gcé&gﬁﬁ?%%ft ge of the
|y u ion. Pre

sheath wth a snooth curved, undul'ating configura erably said

tube and sheath are within and 10 exten | ong an el ongate guter housing.
Accor di ﬁ8U?@Sathfau\ﬁq?e?x'[g@%@@?m@? Opﬁé?“ﬂr%stsﬁt O%ﬁ\/”@ﬁ?itg?l%fhférﬁh? ¥ap® &vi ded a
met hod of reducing the bacteria count in milk the method conprising causing
t he ni | Rloft§draneWheroin a9aP IDRieeMtichyane and thesineer budase dithaticcsinghSushl k
is subjected to ultraviolet radiation, the mlk being subjected to said

ul t ravi alsttuctiadivedulobetefopletelyt usnoiabld oried ewrilizati ot e Heehhod ce e
i nclude the further step of cooling the m|k down to storage tenperature

DRAW NCL RN CaraeE ey BT S e e R S TR s Sl e
£ car r TOE RS Ee fon ieR iR BORle kRERBM B s aitacs R el o, to
the passage, in regions where there is an insufficient flow velocity, so that the structure of
US patent 5,575,153, if it were to be used for the sterilization of milk, would suffer from

deposits and as a consequence require frequent cleaning. The structure would, in any

event, be difficult to clean to the degree that is required in apparatus that is used for the

15 handling of milk.

BRIEF DESCRIPTION OF THE INVENTION

According to one aspect of the invention there is provided a sterilizer for
reducing the bacteria count in a liquid, the sterilizer comprising an elongate sheath, an
elongate fluorescent tube extending along the sheath, there being a gap between the

20 tube and the sheath through which gap the liquid to be sterilized flows, said sheath



acconmpanying drawings in which; Figure 1 is a side el evation of8April2004
sterilizer in accordance with the present 5 invention; Figure 2 is.a .
| ongi tudi nal section through one end of the sterilizer, drawn to a |arger
scale; Figure 3 is a cross-section on finezglll-111 of Figure 1, drawn to
the sanme |larger scale; 10 Figure 4 is a detail of part of Figure 2: and

Figure 5 havinghamtédadt ki ddrzatdon dnsgallation in.. .
accor dance w tgh t he invgﬁﬁ%%g%)%%%%ﬁg%gé%éﬁ% %ﬁé%%m% € liquid
Ref erri nggf.j Ly Figures 1 to 4, the_sterilizer 10 illustrated is '
desi gned fi@és%té‘gi?’b@&'V@’%ﬂo@f?WSHB‘aﬁ%i}g%flawmléqql i #F1hgn ek fadbe digicbwhich
used to sterilize not only turbid liquids but also transparent or

transl ucefitetiis gffeakwithiesre@ tpithe sheatnpntl des tisbe &b andatcaust ahslimssmpieird uid
outer housing 12 which is circular in cross section. A nounting plate 1la is
tack wel deckswid ihhieekbgating 12 m dway between its ends (see Figure 3). In
another formthe outer housing 12 i's square in cross section. ,. , 8
April 2004 WO 01/37675 _5 PCT/ZA00100189 At each end of the housing 12
there is an manifold 16, one manifold formng an inlet for mlk to be
sterilized, and the other manifold formng an outlet for sterilized mlKk.

TRe manifol ds 16 eathohademathwsheath hane spirat groave iedod irinerdace tverabl ongl a
mal e dairy fitting 20 whereby a hose can be attached thereto. The fitting 5

20 of onespinaidrol detibedrsatijmcenetishdef tie fhowerhd rald foeRlH
sterilizer (as shown in full lines in Fi gure 3) and thglﬂ1E .95?%?@8%5{56?%3 '

ot her mardViepvhiag thé li§Qdthang iR ! . shown in
dotted fines in Fi gurg 3, .Eggﬁ%ﬁggﬁﬁ%#ﬁgssqagp%gﬁé% gB@Hs%@%,'SM in
opposite thg 0, terilizer further c rises a corrugated
sheat h 26&%"%9 i'S 021 ‘{hé‘ﬁg’ﬂe%ﬁ@'% %B’”&béHHﬁge QE%wwhw&atwamuy
| ength of the houdsi nt? 12 between the nanifol ds 16.

curved, undulating configuration. Preferably said tube and sheath are within and

10 extend along an elongate outer housing.

According to a further aspect of the present invention there Is provided a
_'method of reducing the bacteria count in milk, the method comprising causing the milk
to flow from a milking machine to a sterilizer in which the milk is subjected to ultraviolet

rad'}lation, the milk being subjected to said ultraviolet radiation before it cools to below

16 28°C,

The method can Include the further step of cooling the milk down to

storage temperature after subjecting it to ultraviolet radiation.

BRIEF DESCRIPTION OF THE DRAWINGS

AMENDED SHEET



Each, manifold 16 has an internally threaded socket 28 secured thépet2904t he
sockets 28 being aligned with the openings 24 An externally threaded bush
30 is sAV@@EH Nt o each socket 28 and there is a sealingPETHg0FR0182t ween
each bush 30 and the wall of the manifold, 18 A fluorescent tube 34 (also
referred to as a germcidal UV | anp) passes through the bushes 30) sockets
28, sealing rings 32, nmanifolds 16 and-4heath 26, the ends of the
fluorescent tube protruding fromthe bushes 30, Wen the bushes 30 are

ti ghtened the seaFomngbetiagande saarelinpobtressredeanidvantidn, tare thlsmenesegnke t ube
34) thereby 8 April 2004 WO 01/37675 PCT/ ZA0O/ 00189 form ng |iquid-tight
seal s. ‘ 1d Bin0f &L A t.eql i ofr i lically
oxt endi b Sorenarron T RS kR, BRI n M il € W el Reffrty e
corrugation _has a pitch P of about 6nm and provides the inside of the tube
with a SHEUTRAVYIRQARYINERAUWAISY 5 surface when the tube is viewed in
radi al cross section, w thout any sharp corners or discontinuities where
fl ow stagnation can occur. The sheath 26 has a nom nal dianmeter of about
40mm Being of stainless steel, the inner surface of the sheath 26 is
reflective. Fhersadsals i tdher ' he sheath
26 varies betggen abod¥&%gﬁ?gpﬁﬁﬁﬂaf?%ﬁg%gqggaﬁﬁgéR%ygﬁpﬁﬁ% ﬂ%%%g (the
iStanC'v%%'éﬁ about 7mm at the crests (the distance D), In another form
he shea 5 'has a spiral groove extending along the inner face thereof
with a spiraL'Iand_separating adj acent turns of the groove, The gap between
the land andFINEE dus erlongitudingl sastion tiveugh ang eljshefotiiersded|2gr Strayrbl sk
flow ng through the sterilizer 10 passes through the narrow annul ar 15 gap
bet weenlarger $daleyr escent tube 34 and the corrugated sheath 26. As the milk
flows into the sterilizer a swirling notion is inparted to it, and hence
t ur bul ence i Bjgiynt Bqsl - ' I &l i4i f Lo Ltting
20. The corr ugati onsugigsﬁst gi&%ﬁd?f%rﬁ gﬂgﬁgﬁ'ﬁfﬁ I e%gcﬁﬁwgfto:tﬁgsér?weeﬁ%[ Glsrer, t he
turbuleg&geintroduced into the mlk as it flows into the 8 April 2004 WO
01/ 3767 ' '

10 Figure 4 is a detail of part of Figure 2; and

Figure 5 is schematic diagram of a milk sterilization installation in accordance

with the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring firstly to Figures 1 to 4, fhe sterilizer 10 illustrated is designed
15 specifically for the purpose of sterilizing milk but can be used to sterilize not only turbid
| liquids but also transparent or translucent liquids. The sterilizer comprises an elongate
stainless steel outer housing 12 which is circulér in cross section. A mounting plate 14

is tack welded to the housing 12 midway between its ends (see Figure 3). In another

form the outer housing 12 is square in cross section.



7. PCT/ ZA00/ 00189 manifold, This ensures that all the mlk is &Abjile20dd to
w Ilght Qa@r@ggentl al arrangenent of the outlet fitting 20 ensures that

the ml k T othly out of the sterilizer without the FCTt340p§0184usi ng a
back pressure which could danpen the turbulent flow, . 5 If the inlet

mani fold and fitting do not inpart turbulence to the incomng liquid, then

the surface of the sheath breaks up the -8nooth flow of the incom ng liquid

and introduces turgul ence, t has been found that the best results are.

obt ai ned when t he $EFaET 894 6f theBowsing 12/ tbarenis armanibidt 1 ogapmbeioieen t he

fluorescent tube 34 and the sheath 26 is 10 about 3 m's, preferably between

3 -and 3, Sorming aAinlbofee mikl towevstealizdd, emdtteothdSmankdhfo Mlify -
turbul ence that is required to ensure a proper |rrald(?atfcl)@ﬁlﬂc‘%narFlI CM?%% ml k.

At high | t f t to tak
ol ace. ?ﬁ‘ee?"'a@?“’s*’@kgﬁ"’%t 1 r S Pl Fa Tl N anayettiisae Hbensa 1o be

coated t of f ..UV I| ht Referrlng now to Figure 5. reference
nurrer al ggﬁ\gebeﬁlgpa %%fyc{%{ {iae 28n ﬁ@epﬁs%%@ﬁ%@@@hefaéﬁacé@@tharem ng heifitng t he

%stal I atl on bei ng erected on a dairy farmand including a sterilizer 10 of
e type2H&SOneHeanitplb 8 inda dne efderafitbe viedidail gentes pﬂarteoof‘%he'ghﬁdlkélrs((a%' lation
36 conprises a punp 38, a first filter 40 connected upstream of the

sterilizehowfn musme@ndegdrée%iga tﬁ@rﬂ&#@t@@ofi ‘@g&hégﬂ{ynﬂ@gg{{f@%{pg% iflﬁerThe

8 April 2004 w0 01/37b75 PCT/ 0/ 00189
puh, 35 B8 i suetd ARkl owm&@tf%w%;em milk, col lecting bow 46 of a

m | ki ng nmachi ne, 11 ecting bowl to the
bul k cool er tank 44 via the first filter 40, the sterilizer 10 and the
second filter 42. Cooling of the mlk takes place in the tank 44, 5 The
installation 36 includes a bypass |ine 48. bypassing the sterlllzer 10.

Bypass val ves 50 akactpmavifdiedi@ basliatigned bhemints @@ then shesdild walls tHardsr t he
bypass line and to isolate the sterilizer. |If desired, the bypass |ine 48

may be sUhststdriizeduRYepcSREASES 2 corrugated sheath 26 .which is aligned with the

10 opening 22 and extends the full length of the housing 12 between the manifolds 16.

Each manifold 16 has an internally threaded socket 28 secured thersto,

the sockets 28 being aligned with the openings 24

An externally threaded bush 30 is screwed into each socket 28 and there

is a sealing ring 32 between each bush 30 and the wall of the manifoid.
15 A fluorescent tube 34 (also referred to as a germicidal UV lamp) passes
through the bushes 30, sockets 28, sealing rings 32, manifolds 16 and sheath 26, the
ends of the fluorescent tube'p'rotruding from the bushes 30. When the bushes 30 are

tightened the sealing rings 32 are compressed and grip the fluorescent tube 34, thereby



. sterjlizer 10 so that flow can be diverted fromone sterilizer &fphlZo04
other. The filter 40 is provided to filter out hair and other dirt fromthe
m | k thatvQ@/31675r ecei ved fromthe milk collecting bow . THE/ZEEOAHITi|ter
42 is provided as a safety feature, to prevent glass fragnents or other
parts of the fluorescent tube 34 fromfinding their way into the tank 44 in
the event of a breakage. Two or’ nore strilizers 10 can be provided in
series. It is an inportant feature of the invention that the mlk is

subj ect ddrhimglfmuid-tigltweallet radiation in the sterilizer 10 while the mlk
Is still warm The fatty constituents of mlk start to separate fromthe
rest- of the mlk when the tenperature falls below 28C. This is referred to
as "crystallization". By passing the mlk through the sterilizer while the
mlk is still at avt@eg}l)er ature of 28C or above the tendency of the fatty
constituents to gadh @pgs of stainlagy plechgnd iptormesovitne Tedcall exendiog
the inside surfaces of the sterilizer is mnimzed. Thus sterilization
occurs befrargativhe Asi ddo besilte saerbiel figu284 Ghe Notichiecdrhgyatise hek & piech P of
sterilizer 10 to irradiate nm |k has been descri bed above) it is to be

under st ogehft gt mtdre p?b?i'aia'sitﬁﬁws?@éibﬂmg'taee Qﬁth“é%ﬂno%?nt?tagfd d &%Lﬁétggj W

| i qui ds, For exanple, it cou be used to sterilize 'l S suc

d petr ril .2004 -10 CLAIMS:. 1. A sterilizer for reducin
Chebact B P bey Rt e RaSepbpRes secladnblineut A anaen b 07
sheath, an el ongate fluarescent tube extending along the sheath) there
- being a @a&cfﬁ@y@@wfﬂq{é flowpetagnatiemeas Reaidth t hr ough which gap the liquid to
be sterilized flows, said sheath having an Internal configuration including
pr ot uberances over which) in use, the liquid flaws and which inpart
turbul ence to the flowwng liquid, and an inlet for the liquid which inlet

s of fset with reSRACindn G ANE AL bMGIE S0 BomhD EaM3& Rness

incoming liquid to swirl in the sheath. terilizer as c

I
1, whereip.t S spira oove ip t i nner face thereof with a
spiral |é£§%" Eget @Bgﬁgw%c%n etsuneﬁgh gé '% Wz'eﬁ{?\%\?@?e EW@'IQQHBD%*W?W e sai d
pr ot uberﬁinces over which the liquid being sterilized flows.
uorescent tube 34 and the sheath 26 varies between about 5mm at the troughs of the

10 corrugations (the distance d) to about 7mm at the crests (the distance D).

In another form the sheath 26 has a spiral groove extending along the

. inner face thereof with a spiral land separating adjacent turns of the groove. The gap

between the land and the outer face of the tube 34 is approximately 5mm.,

Milk flowing through the sterilizer 10 passes through the narrow annular

15 gap between the fluorescent tube 34 and the corrugated sheath 26. As the milk flows’
into the sterilizer a swirling motion is imparted to it, and hence turbulence is introduced,

by the tangential position of the inlet fitting 20. The corrugations maintain, throughout

the length of the sterilizer, the turbulence introduced into the milk as it flows into the



- 3. Asterilizer as claimed In claim1 or 2, wherein said tube &ArdRE84 N

are withi tend al ong an el ongate outer housing. A sterilizer as

cl ai med ﬂﬂogpgmﬁgl, wherei n the protuberances provide theP¢HEePVWEES ace of
the sheath with a smoothly curved, undul ating configuration. 5. A
sterilizer as clainmed in any one of clains 1 to 4, and including an outl et
which is offset with 'respect to the she&th and the tube, the outset. being
so positioned AVENDED. SHEET . 8 April 2004 -11- that the liquid fl ow ng
in sai d §apYoldndhisrgrsvrentai adhe Mmitkgs sobjeoted rpoYeidhonThé t4nyehhiel
positioning of the inlet, flows Into said outlet along a path which is

gener al | grramgereant afl the @utibefitsing 20l g Uré SItHA th & milk 113 kg the
bacteria count in mlk, the nmethod conpri sing caus%@ﬂ%&my{fﬂﬁgté?ow from

a m | ki ngcARedp eri i zer | ich the mlk i ubjected to

ul travi oiﬂgt r advim g}%%@e ;ﬁ'{‘]@br%%uéﬁ‘@eé. ﬁagg\gh%]sge[eegﬂcg @&T%gﬁﬁpﬁa\}%w?uiem
radi ati on before it cools to below 28C. 7. A nethod as clainmed in any one
of clainm ™ to 4, and conprising cooling the ml|k down to storage
tenperature after subjecting it to ultraviolet radiation. 8. A sterilizer
for reducing the bacteria count in a liquid substantially as herei nbefore
described with reference to the acconpanying draw ngs. 9. A nethod of

réducing the bact ef res eumharididrbhk iaiRsdenbl Al BRoenel IPREINSoARYS! | ed

with reference to the acconpanying draw ngs. A

A9 Al 3 A ! CAEF ]t ku= hil yEN<A , , o

7{vql gbﬁ%ﬁéﬁ di%ggﬁg g@ﬁ 8@?%% éﬁf@ﬁggﬁcg ecaz#cﬁ @5{%‘?@5}@&"} A thp dfocRne HaYER a] ¢
al ca]calcalc ’] cal.cal.c c"a%ca] caljca]call bz*1| 7E

4| wr rrhc"aﬁa% @PQH}:E%]LHE}‘@QF a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca! 4YJO hl {guNeMt$@} xsni d_Z]]] ca] ca]ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca! 4X

LEErrrrrAEn$$S) © an i ‘ .

] ca] ca] ca] cg] cai gﬁ/ﬁgf‘gg]eg;?%@]“ca%% %gﬁt?gﬂl}'ﬂ %g cgtg}i@g}j%eﬁﬁ%@ﬁeﬁcﬁ%n@éfﬁ?%i

Loy ) e milk figwipa thiouep tgs BpARMERN e Ayeiepeayidabe A4 bajbaptue i cal o
1'12n223_333

TY34444 SSB50 GUD R PRSIy RSMRO PATCATYa] buiptvea]lon] Kl ifscap cakscalrtaliEal <

a] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca*]t| Z8!

3' 109BB& (he tur@ykhoe®@Ba i§ yequired to ensure a proper irradiation of all the milk. At higher
@Y40%-& ()-y! $%@109%n& ()-g'l " GLOYBB& () -, yt 109B& () - 3ku=

Z} ib%s\lﬁlgf)?‘)&vﬁ%%ﬁsft;w@%%%e@dfe;ﬂhffo@b{ﬁ%qmt%toTal@ place. There is also at

higher velocity a tendency for the tube 34 to be coated thereby blocking off UV light.
Referring now to Figure 5. reference numeral 36 generally indicates an
15 Installation for sterilizing milk, the installation being erected on a dairy farm and

including a sterilizer 10 of the type described above with reference to Figures 1to 4.

The installation 36 comprises a pump 38, a first filter 40 connected

upstream of the sterilizer 10, a second filter 42 connected downstream of the sterilizer



"hij kly{\—l 10%& () 9810%& ()- 10 10 10"; F10%& ()-!. 8 April 2004
l.: " 109% B 91 10% R R& () - FNdE{\ =! y109%&' ()- sz10%& ()-3 ! 109%& () -
@th%& 0 94%/ 354 () y 10% ()-<A dE{\=19 PCT/ZA00/00189
YA0% () - 3g#10%& ()- 4" 109%& () - #109%& ()- s!109%& ()- 3ZU0%& ()- 71 dE: /
10 10l 6- &10%&' () - GA" 109 () - FR@10%& () Y@&O10%&' ()- - 10%&' ()- #10%&' ()-
bxY7/ 10! &10%JU& () - $10% U& () - Zf) 10% U&- () - ZFY4.0% U& () LF10% U& () - $10%
& ()- 10Z*aB7/ 10! & 10% U& ()-3*10%
10, and a bulk cooler tank 44, The pump 38 has its suction inlet connected to the milk
collecting bowl 46 of a milking machine, and pumps the milk from the milk collecting
bowl to the bulk cooler tank 44 via the first filter 40, the sterilizer 10 and the second filter

- 42. Cooling of the milk takes place in the tank 44,

5 The installation 36 includes a bypass line 48 bypassing the sterilizer 10.
Bypass valves 50 are provided to divert flow from the sterilizer 10 to the bypass line and
to isolate the sterilizer. If desired, the bypass line 48 may be substituted by a second

sterilizer 10 so that flow can be diverted from one sterilizer to the other.

| The filter 40 is provided to filter out hair and other dirt from the milk that is
10 received from the milk collecting bowl. The second filter 42 is provided as a safety

‘ feature, to prevent glass fragments or other parts of the fluorescent tube 34 from finding

! : their way into the tank 44 in the event of a breakage.
Two or more sterilizers 10 can be provided in series.

ltis an important feature of the invention that the milk is subjected to
15 ultraviolet radiation in the sterilizer 10 while the milk is still warm. The fatty constituents
of milk start to separate from the rest of the milk when the temperature falls below 28°C,
This is referred to as “crystallization". By passing the milk through the sterilizer while the

milk is still at a temperature of 28°C or above the tendency of the fatty anstituents to



: - 9 100/ U&! 3yZ"10% U&' ()-394"10% U&' ()-2Z*1 _@ Aprilf2004
%wé‘)(;?l(lomw‘ > - 010 u()lo L U 10 uo@:sw%u& ()- &SSFlO‘;{oU/& 63L9(_)10%
u& () - JE%% 0%& ()-3@0%& ()- &$10%& ()-Yf:10%& () - PSTHa9mOYS
%l 0% () 7EaB_@ 10! s 109%& () - 331%'8(75 30%&' ()-
o0& ()-!%0%v& ()-Gri0%& ()- 4Y
ig/ﬁl(()g/& ()-+ \1/0%(&)() mS) @O%& () - F! L' @Y0%& () -G Z10%& ()- 10%& ()-

0 9 -1"0,"10% B B& ()-,"10% & () -
TIOJ %?gﬁ%{ﬁg@%%Jf%@icgw%gesgj&{g%gr(ll)%géggm(%ﬂa&e@) “Ttsg& sterilization occurs
1098B& ()-Fs"109B& ()-Z 109B& () - FUNJEK@ 10

10L$100@Re05e thegnilmenis)tobsTad Q8RR () - F
10988 () - YI09B&' () - Fs&L0YB& () - 3eMIE: /

While the use of the sterilizer 10 to irradiate milk has been described
above, itis to be understood that the sterilizer could also be used to sterilize other

5 liquids. For example, it could be used to sterilize liquids such as wine and pstroleum.
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41,%$[1? /(AL . E]é%é %ere being(;)a gap between the tube and the sheath through which gap the

llquid to be sterilized flows, sald sheath having an lnternal configuration including
protuberances over which, in use, the liquid flows and which impart turbulence to the
flowing liquid, and an inlet for the liquid which inlet is ‘offset with respect to the sheath

and the tube so as to cause the incoming liquid to swirl in the sheath.

2, A sterilizer as claimed in claim 1, wherein the sheath has a spiral groove
in the Inner face thereof with a spiral land between adjacent turns of the gfoove, the

land forming said protuberanoes over which the liquid being sterilized flows.

3. A sterilizer as claimed In claim 1 or 2, wherei'n sald tube and sheath are

within and extend along an elongate outer housing.

4  Asterilizer as claimed in claim 1, wherein the protuberances provide the

Inner surface of the sheath with a smoothly curved, undulating configuration.

5. A stenllzer as claimed in any one of claims 1 to 4, and including an outlet

' thch is offset with’ respect to the sheath and the tube, the outlet being so posmoned
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subjected to ultraviolet radiation, the milk belng subjected to said u!tra\/iolet radiation

before it cools to below 28°C.

7. _‘ A method as claimed in any one of claims 1 to 4, and comprising cooling

the milk down to storage temperature after subjecting it to ultraviolet radiation.

8. A sterllizer for reducing the bacteria count in a liquld substantially as

hereinbefore described with reference to the accompanyi'ng drawings.

9. A method of reducing the bacteria count in milk substantially as

hereinbefore described with reference to the accompanying drawings.
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