WO 2011/ 051708PCT/ GB2010/ 051795 - 1 - WATER PURI FI CATI ON APPARATUS
COVPRI SI NG AN UV SOURCE This invention relates to purification. In
parti cul awoi2o1weshmses to water purifying apparatus. 5 RCEGB200/GSNTYS

machi nes and ot her di spensing apparatus is generally required to di spense
water which is purified and potable. -Utraviol et (UV) systems are often
used to purify water. These work by irradiating the water with UV radi ati on
whi ch serves to OEATERPURBICATION ARBRABRARNES COMPRISING ANIN SOURCE Wi | st
wat er cool ers and sim |l ar dispensing nachines used in donestic, office or
factory environnents for exanple are very efficient at purifying water to a
sufficient |level to be drinkable and destroying m croorgani sns present in

t he water when received froma source, problens can sonetines arise with
organi sns at the actual dispensing point or faucet. Thus, 15 water which
has been treated and purified may. pi.ck up contani nation at the .point of

i spense. A welRhESEn bR A B tisbug (BRaTRUNE faf aroie ftninie
sterilisajjpaRwswhere water nght be re-contam nated. Back contami nation

t hrough machi ne nozzles is also a known issue, either by natural bacteria
proliferation or human contanination, as is stagnation of water over
relatively sh | i facili i i st or age
R T L

i mproved gispenfd waiti which pparidited spd potatgar Ultcaicdet (HVY) syspenasvad oftat esed ¢ spensi ng
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condui t ficten@tafd othef man@irhalisnid. ui d, to be purified, the conduit being
formed of a UV transm ssive material, wherein the conduit has an inlet and
an outlet and is positioned so that part of it is wapped around at | east

part of the %ﬁﬁ&rv%?erkﬁa%ﬁ%d%ﬁg% ﬁfsgédﬁeﬁ% r%}si‘@c fles Bledfib H&rﬂes\f‘iic,t&‘;fji& Lhe

conduit, further conprising re ctiv or causing UV radiation to be
r ef | ect edfaoetyoerymenmentsrior expaple sreofery dféicecond pitifywg wite30 asxtfamnds ldveltohd t he
part whi Cgrir;k%bl\éwagg Heesgro§{ng %grogpg%ni%s %)Pelélén(% $1 the water when received from a source,
problems can sometimes arise with organisms at the actual dispensing point or faucet. Thus,
15 water which has been treated and purified may pick up contamination at the point of dispense.
A weakness of present UV systems is therefore post UV sterilisation, where water might be re-
contaminated. Back contamination through machine nozzles is also a known issue, either by
natural bacteria proliferation or human contamination, as is stagnation of water over relatively
short periods, which facilitates organism growth in any storage media.
20

The present invention arose in an attempt to provide an improved purification

apparatus, in particular an improved water dispensing apparatus.

According to the present invention in a first aspect there is provided a purification
25  apparatus, comprising an elongate UV source and a conduit for water, or another fluid, to be
purified, the conduit being formed of a UV transmissive material, wherein the conduit has an
inlet and an outlet and is positioned so that part of it is wrapped around at least part of the UV
source thereby to sterilise water or fluid within the conduit, further comprising reflective
means for causing UV radiation to be reflected onto one or more parts of the conduit which

30  extends beyond the part which is wrapped around the UV source.



WO 2011/ 051708PCT/ GB2010/ 051795 -2 Wth such an arrangenent, by
reflection, UV radiation on all parts of the conduit is enhanced.

5Accor di ngore1ttdse7o8nventi on in a further aspect there i 2CprGBzId1IB®Ppar at us
for a flowabl e substance conprising a vessel, formed of a UV transm ssive
material, for a flowabl e substance, neans for receiving a UV source in such
a disposition that a substance contained within the vessel is acted upon
direction by UV radiation fromthe UV source, an inlet and an outlet to the
vessel, further conprising reflective megans for causing WV radiation from
the lanp to be 10reflected onto at |east part of the inlet and/or outlet.
The invention, in a further aspect, conprises a liquid holding device
conprising means for receiving a UV source in such a disposition that

l'i qui d cont ai n&ithwidhhvinrartangerwoit,diyngflabtivn déVirgliatined allgerts bf/thetNondudliiat i on
fromthe soyrce, an inlet and an outlet to the liquid holding 15devi ce,
further %%%WF ing reflective neans for causing UV radiation fromthe |anp
to be reflected onto at |east part of the inlet and/or outlet. Preferably,

t he reflectlve means conprises a cap through which at | east the outl et
passes and whi2¢rOoFHRS & t&wwa@@n\m Rdbrthes pinseltBerens pravided rpratyser ehgwable
reflectin of

t he vesse%?co J??Eﬁgn %1‘%F%§gﬁéh éﬁHﬁégﬁr %?% ?Qﬁ%ﬂ%?gdﬂg%gézthe
part of tinears If@e\z@l‘tlhga U\é smur@pp@@bhaar chemzdlttohehaluv ssltance canadnddertiab yhe

flects UV 1 h d back t th
Condut 1 - altad 5 1 AP FEvpn PRe % hbisp ok (Y FpERert ol apourilshl s
faucet i svggsoMutieg cotpasihgugRttiRahfigs adaudiy BVUMIinES] Rehitkdamplebt al and

positioned such that a portion of UV radiation is reflected by the faucet
ont o Vhe<@ﬂ?¢%%m&ﬂé?%@“?ﬁ¢éfﬂﬁﬂﬂgﬁ@d@%ﬂﬂﬁﬁ , thereby to sterilise water at
the outlet and/or inlet. Wth conventional dispensers,

m croorgani sms mght enter at the point of dispense
The invention, in a further aspect, comprises a liquid holding device comprising means

for receiving a UV source in such a disposition that liquid contained within the holding device
is acted upon by UV radiation from the UV source, an inlet and an outlet to the liquid holding
15 device, further comprising reflective means for causing UV radiation from the lamp to be

reflected onto at least part of the inlet and/or outlet.

Preferably, the reflective means comprises a cap through which at least the outlet
passes and which has a surface which reflects UV radiation, thereby reflecting some UV
20  radiation from the source onto one or more parts of the vessel/conduit. A UV reflective
chamber is preferably mounted over the part of the sleeve that is wrapped around the UV
source and thereby reflects UV that has been transmitted through the conduit back through the

conduit and to all parts of the chamber.

25 In a preferred embodiment, a faucet is provided, the faucet being made of a UV
reflective material and positioned such that a portion of UV radiation is reflected by the faucet

onto the outlet and/or inlet of the conduit, thereby to sterilise water at the outlet and/or inlet.

With conventional dispensers, microorganisms might enter at the point of dispense

30  from the outlet or be present upon the faucet itself and these could contaminate the water



30fromthe outlet or be present upon the faucet itself and these could
contam nate the water WD 2011/ 051708PCT/ GB2010/ 051795 - 3 - which has
previ ouslwohermsstoeri | i sed, as it passed a UV source. BpCrhaB2proosi®son of a
faucet and/or end cap which are positioned to reflect at |east part of the
radiation fromthe lanp to the end, or a part very near the end, of the

wat er conduit, then these mcroorgani sns can be treated. This can greatly

i nprove the efficiency and effectiveness of sterilisation and lead to
better 5 quality drinking water. This al3so prevents back contam nation
whereby mcro organisns and contam nati on can be introduced through the

di spensi dapt ed
to ref eot Oy Fudr AP EEben serlised ok BrREFRLN S BORR PO R TRE
around t handidv esduapcehicH he m)&lpolm;yto hefleet @tledsepst ofaheradiatien fram thel fal’nqxie the
10arranged to ref]lect UV radia n onto at.|eas art of the inl
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be taper eghit emeglealyc1h@r&etth@&fﬁafenéyrwﬁce@ﬂa&wawssT)ha tefiBfaki6R bhVRad it 1RKBAI
surface of the cap may nprise a bottom surface, a top surface and side

sur f ace e%a@rrdfirﬁ&l%ewere r? htl%ﬁésq Bveatichasl oS BEDY BT Pigaris P st t he
1osi de and):fih@Rnh bafifroltci3RBL Aok WBLATANGQHILEL - Preferably, ‘the

reflective Internal surtace converges as It extends away fromthe W
source. 20The cap may have an extent in one direction mhrch IS greater t han
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of cur vat whieh antht ¥ rgHed ddusd theady endcQf T cap efthavd ANgsl oncriadidass@face
curvature in cross_section, These curved ends may be joined by straight

si desl0 Tharangedigyeidest Fyradiation antg e kst pashof e hnletransfar ﬂﬂéﬁt o) MCORFUL t he
second curved end and the outlet 25of the conduit may lie axially within
the first curved end. By virtue of such a

t aper ed/ conve rlj‘@dﬁﬂeryir\re mtergilapdeccad tngemeaytbe tapprediewdids thermeglef ofdhe t he UV

source i ngraases, tl ectrl ol L pstgd rFaa(‘:dlo #hle%n mag Qe GanGen to{‘nastuggé pref erably
towards a POl nt a Y1 tn e ou F ﬁ% ndInPIi 'S pr oVl CF (}) as to
ef f ect i veduyfabed #irmiokidt sﬁrfb&‘tﬁex@dﬂdlr@tbeﬁi/een the top and bottom surfaces, wherein at least the

15  side and/or top surface is tapered towards the outlet.

Preferably, the reflective internal surface converges as it extends away from the UV

source.

20 The cap may have an extent in one direction which is greater than its extent in the other
direction. The cap may be generally segment shaped in a cross section. The cap may have a
first curved end of a first radius of curvature and a second curved end of a second, larger,
radius of curvature in cross section. These curved ends may be joined by straight sides. The
UV source may extend axially within or partially within the second curved end and the outlet

25  of the conduit may lie axially within the first curved end.

By virtue of such a tapered/converged/segment-shaped arrangement, as the distance
from the UV source increases, the reflected radiation may be concentrated, preferably towards
a point at which the outlet of the conduit is provided, so as to effectively irradiate the outlet of

30  the conduit by the reflected radiation.



30t he conduit by the reflected radiation. W 2011/051708PCT/ GB2010/ 051795
-4 The reflective cap preferably provides a reflective path which

ext ends bEgand/ashm®sout er radi al extent of the conduit. PThaH2a008179%%8y be
positioned such that it reflects UV radiation onto the outlet. The faucet
may conprise part of the cap. In any case it is preferable that the faucet
is connected to the cap to form an unbroken refractive path. Preferably,
the conduit extends into the faucet but stops short of the end of the
faucet so 10 that the outlet of the conduit is recessed with respect to an
outlet of the faucet. The portion of the conduit extending into the faucet
may be shi el ded by the faucet fromdirect radiation fromthe UV source.
The apparatus may i nclude a chanber having an internal UV reflective
surface whi ch The riBemive tgdprofeerblyt prevideappdidctpartathofhithextewidaydnd thepaby t o
refl ect ragﬁgtlon gﬁﬁk t the conduit. The chanber may termnate in the

cap. “be done by providing the vessel/conduit in the
formof a coil or helix which is positioned around a UV source. 20 The WV
source may be one or nore W/ |amps. It will nost preferably be a U/C

sour ce, The fayqgpmpy P@Posath@leé amhethat& reflpds Eynadiationesto e qgss t]ih?ned at
the same ench afayLBApARARAN YR ZROT PR hereBiisnalind PcaRPanALY
accordance mft the'l eﬁﬁ%oﬁ: ﬁ n%ﬁ? er @bSCt éreﬁﬁg pro&?de an

i nl i ne watherap to form an unbroken refractive path.

Preferably, the conduit extends into the faucet but stops short of the end of the faucet so
10 that the outlet of the conduit is recessed with respect to an outlet of the faucet. The portion of
the conduit extending into the faucet may be shielded by the faucet from direct radiation from

the UV source.

The apparatus may include a chamber having an internal UV reflective surface which is
15  mounted over the wrapped part of the conduit thereby to reflect radiation back to the conduit.

The chamber may terminate in the cap.

The wrapping may be done by providing the vessel/conduit in the form of a coil or
helix which is positioned around a UV source.
20
The UV source may be one or more UV lamps. It will most preferably be a UVC

source.

The inlet and outlet of the conduit may be positioned at the same end of the apparatus

25  orat opposite ends of the apparatus.

In accordance with the invention in a further aspect, there is provided an inline water
purification apparatus, comprising a conduit for the water to be purified, the conduit being
wrapped around an elongate UV source and having an outlet, and a reflective means positioned

30 such that UV radiation is reflected by the reflective means onto the outlet.



purification apparatus, conprising a conduit for the water to be purified,
the conduit being wapped around an el ongate UV source and havi ng an
outlet, awmo2a1wmsitogcti ve neans positioned 30such that UyCrazB2atomsn7ss
reflected by the reflective neans onto the outlet. WO

2011/ 051708PCT/ GB2010/ 051795 5 A faucet may be provided which has a
reflective surface and is positioned so as to reflect UV onto the outlet.
5Enbodi nents of the invention can ensure that all water purifier types are
purified at the point of dispense, whilegmtigating back contam nation. The
invention can be used with, inter alia, anbient, sparkling and cold water
or other fluids. Enbodi nents nay al so be used with many ot her
types of liquid, fluid or other flowable 10substances. Enbodi nent s of
t he i nventi on Aifducetnoyy lIxeprdeiged whiet haby reflaytivefsugxa@mpdés pasitionedvsd &5 toef er ence

to the acc in rawi ngs in which: Figure 1 shows part of a W
steri IisiWﬁ%E&éP%@ﬁ?o%Ei gure 2 shows the sterilising apparatus with a

wat er conduit w apped around; Figure 3(a) and (b) show a parti al
cross-sections through a sterilising apparatus; Figures 4 shows an
al termative appabutimsnt Atthgiveptien sagastre that ylivatespwHishsyrenarc pgpteditibe of

Figure 4 Iﬁlﬂiﬁt%f%ﬁ er%@,pwﬁim\f%gﬁinegr%ac contaminfali@ " PrBinl huidh cﬁﬁ(lgé l%gﬁ’%t‘ﬁi Y of

sonme of the conponents of t odi nents of Figures 20 nd 5; Figure 7 a
vi ew of awdiagandbiofit, sfaeklmgaod dold mrodionether fluids.

Embodiments may also be used with many other types of liquid, fluid or other flowable

10 substances.

Embodiments of the invention will now be described, by way of example only, with
reference to the accompanying drawings in which:
Figure 1 shows part of a UV sterilising apparatus;
15 Figure 2 shows the sterilising apparatus with a water conduit wrapped around;
Figure 3(a) and (b) show a partial cross-sections through a sterilising apparatus;
Figures 4 shows an alternative apparatus including a faucet;
Figure 5 shows the apparatus of Figure 4 with end cap removed;
Figure 6 is an exploded view of some of the components of the embodiments of Figures
20 4and5;
Figure 7 a view of an end of the second embodiment;
Figure 8(a) and (b) is a view from above of an end of the second embodiment with cap
removed;
Figure 9 shows a third embodiment;
25 Figure 10 is an alternative view of the third embodiment;
Figure 11 is a view of the third embodiment with part of the cap removed;
Figure 12 is an exploded view of parts of the third embodiment;
Figure 12(a) shows a perspective view of part of the cap;
Figure 12(b) shows a partial sectional view of the cap, illustrating the concentration of

30  the UV radiation;



Figure 8(a) and (b) is a view from above of an end of the second enbodi nent
with cap renoved; Figure 9 shows a third enbodi nent; 25Figure 10 is an
alternatiwe 20ilem™8 the third enbodi nent; Figure 11 is &CYiGBrowfositeé third
enbodi mrent with part of the cap renoved; Figure 12 is an expl oded vi ew of
parts of the third enbodi nent; Figure 12(a) shows a perspective view of

part of the cap; Figure 12(b) shows a partial sectional view of
the cap, illustrating the concentration of 30 the UV radiation; WD
2011/ 051708PCT/ GB2010/ 051795 - 6 - Figgure 12(c) shows a side view of the

third enbodiment with a chanfered front; Figure 13 shows a sterilising unit

of the third i ed . : i N i 4 shows
an end cap. 5§| gurelggcgg}é%m%%d‘f%ﬂP?Hl\é@%g%gﬁm@%g{lﬁl fﬁ%n%gggr%{n%l et and
outl et at oppddptre 18nbews Ftgulisenghbisdobsthad Embbdinenbodintehin awittr t he
apparatus_.including a faucet; Figure 17 shows a sixth enbodinment with a
medge-sha%&?fn?eéf?“gcti ve end cap; Figure 18 shows an enbodi ment having a

| ower nunber ofighidnAshowd g AP shows an enbodi ment using mrrors;

10Fi gure 20 shows an enbodinment with an alternative conduit/sleeve; Figure

21 shows an allfigvRdPishevcolihcmiedimsat with figreserdplebing pgelsh orpaite evdtat i ve
W lanp desi grﬁ'gm@rf[@ shows a fifth embodiment with the apparatus including a faucet;

Figure 17 shows a sixth embodiment with a wedge-shaped reflective end cap;
Figure 18 shows an embodiment having a lower number of turns;
Figure 19 shows an embodiment using mirrors;
10 Figure 20 shows an embodiment with an alternative conduit/sleeve;
Figure 21 shows an alternative conduit design;
Figures 22 and 23 show alternative UV lamp designs; and

Figure 24 shows a further embodiment.

15 Figure 1 shows part of the sterilising apparatus for a water dispenser (which may
typically be of the type known more commonly as a water cooler typically used in an office or
other environment). Such water dispensers require the water to be properly sterilised before
they are dispensed. Ultra violet (UV) sterilisation is often used for this. UV can destroy
bacteria and other microorganisms effectively if used at the correct frequencies and intensities.

20 These are well-known in themselves and are not the subject of this patent specification. Note

that whereas the fluid will usually be water, it may be other fluids or beverages.

Figure 1 shows a typical UV source in the form of an elongate UV lamp 1. This has
electrical connections 2 for connection to a power supply at one end and at the other end it is
25  received in an end cap/cover 3 which has a cylindrical shroud portion 4 encircling an end
portion of the UV lamp 1. The UV lamp 1 is arranged to generate UV radiation of a
sufficient frequency and intensity to destroy a sufficient level of microorganisms so that water

acted upon thereby is sterilised to certain standards, as will be known in the art.



Figure 24 shows a further enbodi nent. 15Figure 1 shows part of the
sterilising apparatus for a water dispenser (which may typically be of the
type knowsoreori@stwsmonly as a water cool er typically usedTigB2ar/sifosce or
ot her environnent). Such water dispensers require the water to be properly
sterilised before they are dispensed. Utra violet (UV) sterilisation is
often used for this. UV can destroy bacteria and other m croorgani sns
effectively if used at the correct frequencies and intensities. 20These are
wel | -known in thensel ves and are not the subject of this patent
specification. Note that whereas the fluid will usually be water, it may be
ot her fluids of: : | : i # in the
Form of an ol agaca L sondpit o e fich ROGMS: & BIORE bind BT AP Lol
connect i ofhit shawspowded ceppdlycatiuin fieowrdicd ndomt entlhe a @taklve inlerfd poditiored in
25received in _an.end.cap/ coyer 3 which has. l.indri.cal ,shroud  portion 4
enci ol i ngeah Ml ey B UBY Trasdbbye Fos T b | G e Rt aa 1 o
gener at e pddoraehdaint @Bil&f uptagatif (hii€ gt efd WALE NCYnRRY tb AERAS LYetted Tdast roy a
sufficient |evel of_ mcroorgani sns so that water acted upon thereby is
steri 19 seWaleplodesteailipedsianirg %F@égh peoilyhich ﬁélgﬂ@HbWﬁ’uP%aﬁoH@P e ]V lagp in order
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(hel i cal ) theomucr as shogommEgted.at one end to a water inlet 5, positioned in
use so that it is coiled around (possibly in contact with) the lanp 1 from
the inlet end 5 to a bottomend and coiled up again to its other end where
it connects toARerW@ively, tigtihlet 5 Snd JUWE6 chvtRovitl@l eppdsat chdS8dhPas Fes
through a_coil _which is tightly wound around the UV |lanp in order to be
sterily seldedhiér-eby. The inlet and outlet are nost preferably provided at
the sanme end of the source as shown in Figure 2. Al ternatively,
the inlet 5 and outlet 6 can be provided at opposite ends as shown in
10figure 15. FigureBishoweh@v ghovisr shogudam casing foughichandbesy 8, bamigregngrallt er
chanber) 8,. hei ener al .cvlindrj call y-shaped, and havi a closed end 9,
o bost 11 hipdRm- RSBy s LS SR R OEREG Aol BB 8480 Peend
cap 3. Thidadiis 7fand seedredfio thelddd c&f 3.eThik wWeformddstiaalllV rsflietiv@material, such as

15  aluminium. Note that the sleeve or conduit 7 will be made of a UV transmissive material and a
typical example which is preferably used is of quartz. The aluminium chamber is formed of
any material that is reflective of UV. Although preferably of aluminium, it may be of other
metals, plastics or other material which is reflective. This serves to reflect UV radiation which
has passed through the sleeve, back through the sleeve and so enhances and improves the

20  sterilisation of fluid within the parts of the sleeve which lie between the lamp 1 and chamber 8.

The cap 3 is also of reflective material and may also be made of aluminium, steel or

any other reflective materials.

25 It seen, particularly from Figure 3(a), that the extremities of the sleeve 7b 7c do not
form part of the coiled portion 7a and they connect to the inlet 5 and outlet 6. However, since
the cap is reflective, then this reflects some of the UV radiation from the UV source 1 to these
extreme parts 7b, 7c of the sleeve and ensures that these extreme parts of the sleeve are still
acted upon by UV radiation. Thus, any microorganism which may be present at the parts of

30  the sleeve which are not directly in the coiled portion adjacent to the UV lamp, are still subject



15al um nium Note that the sleeve or conduit 7 will be nmade of a W

transm ssive material and a typical exanple which is preferably used is of
quartz. TWealwnsiT8um chanber is forned of any nateri al PChaiB20B/05ef95ect i ve
of UV. Although preferably of alumnium it may be of other netals,

pl astics or other material which is reflective. This serves to reflect W
radi ati on whi ch has passed through the sleeve, back through the sleeve and
so enhances and inproves the 20sterilisation of fluid within the parts of
the sl eeve which |ie between the |anp 1gnd chanber 8. The cap 3 is

al so of reflective material and may al so be nmade of alum nium steel or any
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t he extrenl Ies o eeve o not formpart o port|on
7a and they connect to the |nlet 5 and outlet 6. However, since the cap is
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m croorgani smwhich may be present at the parts of 30the sleeve which are
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The end clapverragaphie sprfce aviychslllV rabiteondesi gypapelftoni.s pref erably cylindrical as
shown for maxi num effect but may have a square or other internal shape. It
may i nclude baffles or other 5 parts that inpinge closer to the extrene end
portions of theheSdn@eWEmalpreEiibly Oc cpEdMRlcsigtliding b opsaf Endcliopmcshowhhe
chanber 9 preferably connects directly to the end cap so as not to | eave a
gap ofY sphigerevifi Whichles eRenings GRETHGS %rsaégﬁ}srw%ﬁham@ TEtfAveclp ey P PR abl y

be cl osed;sRdedns 5 Bcd HATRY cRs&d GRE® ERHa $A1 aRS sSHOWA kel DvFa@Ufien BRk Whi ch
has openi ngs, apertures or as otherw se shaped to receive the inlet and

out | et cotemestsitordecsednd 6. This closed end 10 or end wall also serves to
reflect UV radiation back towards the sleeve 7. Figures 4 to 8 show an
alternative enbodi nent. This again conprises a W |anmp 11.

Figures 4 to 8 show an alternative embodiment. This again comprises a UV lamp 11.

15 This may be of 11 W for example, but other lamps may be used. A spiral quartz sleeve 12
having a spiral part similar to that of the first embodiment acts as the conduit for water to be
sterilised and includes an inlet 13 and outlet 14 provided at the same end. Thus, water to be
sterilised enters through inlet 13, moves in a spiral manner down towards lower end 15 of the
sleeve and then back up to outlet 14, again in a spiral manner. The sleeve is positioned over

20  the elongate lamp 11 in a similar way to that of the first embodiment so that it is in effect

wrapped around the lamp and water passing through it is sterilised.

A UV-reflective chamber or case 16, which may be of aluminium, such as anodised
aluminium, or any other UV reflective metal, plastics or other material is mounted over the
25  sleeve 12 and again acts to reflect radiation back through the quartz sleeve. Note again that in

any embodiment the sleeve may be of quartz or other material which is UV transmissive.

A silicone, rubber or other bung 17 covers the end of the UV lamp having connections

to the power supply and control circuit.

30



15 This may be of 11 Wfor exanple, but other |anps may be used. A spiral
quartz sleeve 12 having a spiral part simlar to that of the first

enbodi nerwoaoti®sa®st he conduit for water to be sterilisedTariosiisdes an
inlet 13 and outlet 14 provided at the sanme end. Thus, water to be
sterilised enters through inlet 13, noves in a spiral nmanner down towards
| ower end 15 of the sleeve and then back up to outlet 14, again in a spiral
manner. The sl eeve is positioned over 20the elongate lanp 11 in a simlar
way to that of the first enbodinent so-tthat it is in effect wapped around
the lanp and water passing through it is sterilised. A W-reflective
chanber or cas ! 110 J |.ugi ni um
or any ot her Lﬁ%?@é@%\%\t}gﬁ?&gﬁtéﬁ)ﬁt%ﬁﬂg@ (lt)Hrg qéltﬁ ﬂggean%tbg%?% ﬁlggll%gﬁl ed
over the @bkl aeMbe iddised amganinmaabssontaharehdmledr 16adé@neaal toabik. Thisauglairt he

guartz sl eev e again that in any enbodi nent the s|eeve be of
auart s orSBEmby SrATR AR ST Brpno s ARG Foe miter Bk TR TSR | ubber
or other RUBEIvE préRMRES ItiRGu®H de@fsct, RAIFILA draifer g@d@' $iGh RGctahsolfe t he
power supgly and control circuit. WD 2011/051708PCT/ GB2010/ 051795 - 9 -

A UV ref | Beinlee apdpptlels ehdhriues” secvaradalg, Bthis smbgdigen meppselppraselyiniedy t he
inlet and ; icsed al um nium case or other chanber 16 is
connect edco'(tﬁg&l'ltt I's ilj' %%?f@%g?n typically of alumnium such as anodi sed
alum nium or other materials having the desired reflective properties. It

[ | ud i fi t t | z dat.e. 5t h
niots and outharerarrinEThuied’ IR0 SRa tar E0EClA kP o PR MEHE rmans

for receishiing)ar gAbido Emp@tiude MQLr WAtnely el of sgkling. In the preferred
enbodj nent, the water acted upon the sterilising unit nmay be cold (ie
chi | |L.Qj) or anbient tenperature water and may be still or sparkling.

In this, and sQngis0hAREmEBRRALABREBen@ o fAUCET9 i]s%r(i)\side@r avideckivelthSoliReel ves
the outlet 14 fromthe quartz sleeve which extends a certain extent into

t he faucet4 friahéhd qudesled® whichgeimisafcetunesfeheintd the favatte Thafaugetd Svik hgain
typically of, st.ai nl ess, st.eel . al.t hough.again it be of. any net or
of bt 1o Hare bR ERE PR fiGD9 89 A9 o TGRS s8¢ ip TR &ieudl e
i ncl udes acthbnchldsdias mhiphlaBdiyrefieétivght angl e or approxi mately a right angle
and tthe end part of this extends into the faucet.

The outlet 14 from the sleeve includes a bend 14a, typically a right angle or

approximately a right angle and the end part of this extends into the faucet.

Because the faucet 19 is reflective this also, in combination with the end cap 17, causes
20  some of the UV radiation from the lamp to be reflected directly to the outlet 14 and thus any

bacteria or other microorganisms which might be present at the faucet can also be sterilised.

The reflective end cap 17 maximises UV strength as UV light is reflected inside of the
chamber 16.
25
The chamber, as described, causes UV to be directed to the end portions of the sleeve.
It includes an end wall 24 which may be spaced a distance from the end of the side walls 21
and the means for receiving a conduit for a hot water supply 18 is typically positioned on this
end wall, as shown in Figure 4. The hot water pipe also extends a length into the faucet 19.

30  Thus, in this embodiment, the hot water system is kept separate although a degree of



Because the faucet 19 is reflective this also, in conbination with the end
cap 17, causes 20sone of the WV radiation fromthe lanp to be reflected
directly wo20h50108| et 14 and thus any bacteria or ot hePCRIGB20VFHTIISSNE

whi ch m ght be present at the faucet can also be sterilised. The
reflective end cap 17 maximses UV strength as UV light is reflected inside
of the chanber 16. 25 The chanber, as described, causes UV to be

directed to the end portions of the sleeve. It includes an end wall 24
whi ch may be spaced a distance fromtheignd of the side walls 21 and the
means for receiving a conduit for a hot water supply 18 is typically

pOSitiOne&?ﬂﬁaﬁﬂiéﬂﬁ@HGWQﬂ+" uﬁngﬂﬂf%ﬁ$ﬁkﬂﬁfe . The hot water pipe also

extends a [ength into the hus, 'in thls enbodi nent, the hot
wat er systemis kept separate although a degree of

sti11 ooour. at!EHE" PaLEREHCD show hieiihEbics) eaﬁ%eﬁfﬁn%wg%ﬁi?ﬁﬂw 1

col d/ anbi gaifreOdhblvaiowld vax t:giasddg thdtaGed RBeleatic edflectti®adil @URESHIBRRUMNBME UV
is exposed to the faucet where it is reflected back to the coil stream
t hus ShaviavialNV stesitising grapgriss sipishicrbe wisddp aldesh Mg opigarismyatdhe agdet if

m cr oor gaﬂﬂb%%‘?n%eﬁ-{y tﬂ"&r@k‘(‘b‘) gﬁows thlltﬁﬁé ﬁuﬁ{rﬁuxﬂg}{%@r% £e86Ma g%*él?é"é}]éd?lat the

al um ni u case have an en as a screwthread or
ot her neawkich bas a:wmvedtrﬁawfg)rtondlea rr@@mspfer atninngjingde ewedraad s¢shvetwead (shBivgur e

14) on the C y nect .in.other s.hut it wll
vo. prof er il o hiRE ARl msten PO PSSR B R b B Rh B e B e ase. ana
cap for b@steralwé tJbQﬁf/é h edliabie YinbrbRén Sshhedttohheeadn itk dasidnap et oyt 120 i n

Fi gure 8( gure 15 shows a fifth enbodi mrent of the invention.

This 1% 1916%‘iymm]§rscrteﬁf thirad isfraighitehdy PP tskigwedtbin claims 4 to 8 but with
the inlet 13 and outlet 14 on different ends of coil 12.

Figure 15 shows a fifth embodiment of the invention. This is very similar to the
invention illustrated in claims 4 to 8 but with the inlet 13 and outlet 14 on different ends of coil
12.

15

Figure 14 shows a typical end cap 17. This may include an inlet, aperture or hollow
boss 21 which receives the inlet 13 of the quartz sleeve, and a cut-out 22 which receives the
outlet 14 of the sleeve. This also shows the screw-threaded portion 23 which cooperates with
the screw-threaded end 20 of the chamber and the end face 24. As described, it may have other

20  configurations.

Figure 7 shows how UV radiation is emitted towards the end cap 17, from where it is

reflected.

25 Figures 9 to 12 show a further embodiment. This embodiment functions similarly to
that of the second embodiment above. A spiral (helical) core sleeve 30 is again provided
having inlets and outlets 31, 32 at the same end as before. This is mounted over a UV lamp, an
end of which 33 is shown in Figure 11, and an outer chamber or cover 34 of anodised

aluminium or other reflective material is placed over this. The outer chamber is most



15 Figure 14 shows a typical end cap 17. This may include an inlet,
aperture or hollow boss 21 which receives the inlet 13 of the quartz

sl eeve, aw02a11051708ut 22 whi ch receives the outlet 14 ofCrleB28iosyv®s Thi s
al so shows the screwthreaded portion 23 which cooperates with the
screwthreaded end 20 of the chanber and the end face 24. As described, it
may have ot her 20confi gurations. Figure 7 shows how WV radiation is
emtted towards the end cap 17, fromwhere it is reflected. 25Figures 9 to
12 show a further enbodi nent. This enbodi ment functions simlarly to that
of the second enbodi nent above. A spiral (helical) core sleeve 30 is again
provi ded This

i s nount g\klde[l)?y ét&kf?gﬁs%%n%?f g%&ggt E)éﬁe\‘//{fﬁ ﬁﬂ%ggﬁ%tlz mﬁ%ﬁﬂn@fsgﬁ?%%% be and an
out er chapddshedoo ncoieise B4lecfivignodi sed al um ni um or ot her reflective
material is placed over this. The outer chanber is nost WO

2011/ 051708PCT/ GB2010/ 051795 preferably stainless steel of a grade that

of fers suitabl g rélli@CéidWap 85 istdI® proviaed, Suf ihaie cABYdikRnNAL b Ha9a Maxi m se
reflectivity. Areflective end cap 35 is also provided, but in this

embodi rentrotshscligiovhigh isresgerall g reeasal-shaped B hahewred eidgen sha gost clearly in
segnent -s t gﬁg% ures 10,
12(a) andﬁ%%%g}qugngﬁ%3%$Y ﬁls endﬂgi%ﬁggﬂﬁgg9§§%ﬁ%%§%lg %yny?s 36, 37
convergingmwagagﬂba§tﬁ@umvédmbﬁﬁhﬁﬁnhamkmgdasneﬂamﬁmeﬁyusmat¢amhdﬂhs of

curvature t he. ot e rthe curved.end 39
vt ng o pER et Gl B b oFD5s RS thd B RSyl SO S GHNERTEDY vedge
shape as ®haitd dtastedgb@addt Yr Woddel sBlifecas kB¢ moatdl@;r]ghﬁ Fﬂg@rél\ﬂj(il)s S&@igh87 and
curved ends 38 and 39 t%ﬁfther forma side surface, which extends between a

top siit f avalls 30 P rakd gyvedendn s prdiblogetherdorm agide surhareaWhish e¥ands hepuen 2

formed bymﬁsﬁﬁgkeﬁﬁmaﬁb?&né%ﬁﬁﬁébp&n%?mﬁqgég%b@ﬁﬂs@%k@W%nmiﬂ%ﬁ@p&H%ﬁé?es
may be considered, in conbination, to conprise a reflective internal

surface o@%ﬁh@moaﬁ235£thﬁ¢hk®Urﬁh@QSUﬁgﬁsh@abbym§h@wmlnvqmmmﬁmgupes

tapers towards th tle oﬁ ? dU|t Put. .dj f erentlg terna
COIPIISE a I€ Ve iiferna ur e cap 35, which's e, as cledrly own 1n

sur face conJ@rges as P e nas amay FOM Lhe source.” s prOV|des

t he benefﬁ@nhhame@eéwgﬂieﬁonadkﬁﬂkamn&ﬁtdhmdﬁhﬂaﬁ@eﬂ:mnmaﬂé&ﬁ&heoﬁ@mgﬁt 43

and the outlet of the COHgUIt S|tuat d t her ei n. h conﬁentratlon of

ref | ebt eddsrihelitends away &om the StV sepeg- L lsmr@m?f‘é ﬂi@z‘”(’%lf 1t i reeqiesppdiadon s a
partial sggtifnald ke ok e £8hdGBPoRRY of the conduit situated therein. Such

concentration of reflected radiation is illustrated in Figure 12(b), which represents a partial

sectional view of the end cap 35.

20 Mounting means or detents 60 are provided for mounting the chamber 34 to the end cap
35, however, in alternative embodiments these may be omitted or provided externally, so as to

provide a smooth reflective internal surface.

End plate or cover 40 covers the end of the end cap remote from the chamber/sleeve
25 end. This end cap will also be of UV reflective material, typically the same material as the cap
which may be aluminium or any other metal or plastics material that has suitable reflective
properties. The end plate or cover 40 may also be tapered towards the outlet of the conduit, as
shown in Figure 12(c) at 40a in which case the sidewalls 36, 37 and curved end 38 are
chamfered to accommodate the tapered cover 40. This further aids in reflection of the IR

30 radiation towards the faucet.



20Mounti ng means or detents 60 are provided for nounting the chanber 34 to
the end cap 35, however, in alternative enbodi nents these nmay be omtted or
provi ded wetermaliioy, so as to provide a snooth refl ecti PeTiGR2erom&l79sur f ace.
End plate or cover 40 covers the end of the end cap renote fromthe
chanber/ sl eeve 25end. This end cap wll also be of UV reflective material,
typically the sanme material as the cap which may be al um ni um or any ot her
metal or plastics material that has suitable reflective properties. The end
pl ate or cover 40 nmay al so be tapered towards the outlet of the conduit, as
shown in Figure 12(c) at 40a in which case the sidewalls 36, 37 and curved
end 38 are chanfered to accommobdate the tapered cover 40. This further aids
inreflection of the IR 30radiation towards the faucet. WD

2011/ 051708 PCTAWQI@H 0k0&17OHhape th2hewn, any suifbtchshuigh cirsipedidr non-splapleicals

el uii ngPistith B SrDHamE s sttt st B0 Yoot Riis SR LN T be

descrlbeddggﬁgawbdiw Note that the chanber 34 in this case conprises a
generally cylindrical portion 41 as before, but also includes, at its open
end, & transversely extending part such as a prolectlon or extension 42

| eading to a N bil ek Pfé%ha @e%rt34(1if1 &kl o8 pﬁ%% é&reﬂﬁﬁcﬁ/ dﬂénc%xh?éﬂ’g\oh B R gure

11, receives the out ron1t e water e 30 "a IS O I aneter

| ar ge enolbrgdret ot _hBam@dermcﬁatteopdm@ndm lratsvar:ly &’Xtmsdmg pdrt guckien atyfjoctiah br be
formed as one. | cha hese parts be  separat e,
but the. C§TTRIPTCar B E 2Tt e et A B SR B R Tur Ty of act § on
43, receiptdgesttheonlst BEfroﬁlrtﬁérwtadwslsé\e@%nd sheludighdie 1exdee bhouehfib ecti ve
materjals. This extension hollow cylindrical part 43 acts as _a faucet. The

portibh otccommodyn i quigh tni This Wil pralseadly ABbg ormaed ey Qe dnipgrat dhampgipnde £ r om
direct r a{ﬂ{h%{lglpﬂﬁesemﬁs %&lb@%eﬁ%}até,%t the cylindrical part 41 and at least the second

cylindrical projection 43, receiving the outlet from the sleeve, should be of UV reflective

materials. This extension hollow cylindrical part 43 acts as a faucet. The portion of the

conduit within the faucet 43 is shielded by the faucet from direct radiation. The outlet of the
15  conduit is recessed from the end of the faucet to prevent contamination. In alternative

arrangements, a separate faucet may be attached to it, which is also reflective.

A rubber bung 56 is mounted on the cap and this is generally circular in this
embodiment, having its radius matching the curved part 39 of the end cap and this includes
20  orifices 51 for connecting to the end 33 of the lamp electrically. This also includes an orifice

52 for the inlet 31 of the core sleeve.

A spacer 53 may be provided to space the bottom end 54 of the sleeve from the closed
end 55 of the chamber. This may be of rubber, for example.
25
Thus, in this embodiment UV is again reflected from the end cap to act upon
microorganisms present at the outlet (and also the inlet) of the sleeve and the faucet is of
reflective material and forming an unbroken reflective surface with the end cap, aiding in the
sterilisation.

30



15conduit is recessed fromthe end of the faucet to prevent contam nation.
In alternative arrangenents, a separate faucet nmay be attached to it, which
i s al so rwbl2etasv®s A rubber bung 56 is nmounted on the eap/GBINISIDSI S
generally circular in this enbodinent, having its radius matching the
curved part 39 of the end cap and this includes 20orifices 51 for
connecting to the end 33 of the lanp electrically. This also includes an
orifice 52 for the inlet 31 of the core sl eeve. A spacer 53 nay be
provi ded to space the bottomend 54 of _.the sl eeve fromthe closed end 55 of
t he chanber. This may be of rubber, for exanple. 25 Thus, in this

enbodi nent WV i : : - an
nicroorganisnéh%wgggﬁ?@gfg%ﬁ@ﬁ%ﬂ%%%%g%%%gngﬂggﬁgﬁg&%ﬁﬁ%%§H@?Hfﬂg)%Feeve and
t he f auceinsids obi watef dispdnsing nmehiare b8l Waand ehersvhrigghimleirdr Blsenliself dndchdnie
surface wi.th the en ap, ajdi in.the sterilisation. WO
2011/051?%§§E¥%@%§Hg%ﬁﬁgTﬁﬁgm}ﬂggn@deOf&enﬁﬂﬁﬂ?e 16 shows a sterilising

apparatus as in the third enbodi nent nmounted to the inside of a water
di spensi ng machi ne 60. Water enters through inlet 31, is sterilised and

then i% di spendedet Ailbisgntes péithenembodipenthd hissixh gabadimenies yeiyHimdar (S gur e
17 111 ust fabeR) @ndod{hde e SRBAAINTE Obut Wit §ie ShidiA HARAAL frovided ' b¥paied | ar
to the tht;hr dlﬁerﬁ?) I ment %ggscﬁj%ﬁgg a]f)to‘i,/-le @Elt V\/ig"lt]hal t he %tﬁg)tm’éle aalng¥%utt%net 32
provi ded atdsopthesppaatends of the apparatus. A W light sensor or WV nonitor
may be used to control UV radiation.
A UV light sensor or UV monitor may be used to control UV radiation.
10

Note that any different shape/configuration of component, lamp, conduit, others can be

used with any embodiment of the invention.

Figure 18 shows an embodiment in which the conduit 7 has inlets and outlets but is
15 only wrapped a few times around the UV lamp 1. In embodiments in which a conduit is
provided which wrapped around the lamp, there may be any number of turns from one
upwards. In the example shown in Figure 18, the inlet and outlet are at a respective opposite
ends of the apparatus, although it will be clear that these may be provided at the same end of
the apparatus.
20
Figure 19 shows an embodiment in which specific mirrors 40, 41 are provided. In the
embodiment shown in Figure 19, these are provided at the end cap and positioned in a
‘periscope’ type arrangement so as to reflect UV radiation from a first direction A through 90°
and then through 90° in a direction B, through a further 90° to a direction —A direct to the
25  faucet area F. Of course, just one mirror could be provided or two or more and they can be
arranged to reflect radiation at any particular angle or combination of angles. These may be
provided with embodiments other than with a reflective end cap and may, in some
embodiments, form part of the reflective arrangement having other reflective parts of be the
sole reflective arrangement. The mirror should, of course, be made of the material or have a

30  surface that reflects UV radiation.



10 Note that any different shape/configuration of conponent, |anp,
conduit, others can be used with any enbodi nent of the invention. Figure 18
shows an wolzodioseTe8 i n which the conduit 7 has inlets amdT@®RDbBIES1T98t IS 15
only wwapped a few tines around the UV lanp 1. In enbodinents in which a
conduit is provided which wapped around the | anp, there may be any nunber
of turns fromone upwards. In the exanple shown in Figure 18, the inlet and
outlet are at a respective opposite ends of the apparatus, although it wll
be clear that these nay be provided at_the sane end of the apparatus. 20

Fi gure 19 shows an enbodi ment in which specific mrrors 40, 41 are
provided. In the enbodi nent shown in Figure 19, these are provided at the
end cap and positioned in a 'periscope' type arrangenent so as to reflect
UV radi ation fFigmreéOfshm\ss ardirrapgtrhon iIAwhhhdwghbeét @nduit hesnwitabpaugha 88lii N a
directio . throu urther ta a.djrec ect.t 5 faucet
orea F o CrrintraBt il B heSro gt il BECPE ke SRS DY St
they can hehar érﬁﬁ‘&?dh& PartiBd111:6d (WiAeH bl @Bt il cxadty Radlfel foUéaalﬁ o@Bglak il in

conmbi nation of an These qﬁé be provided with enbodi nents other than

wWith @r effffeé&fvr%e%%fawada@em §it lopﬁt%rﬁé%%@dhwn@weéﬁ naen apin he
reflectiv ol e
ot oot v R B OB g o R I R KR L e
mat eri al @mbtsatienaf 8dsurmhere ¢urnhatd onefdr evtrs1odgitudadillytarmnged padions.

2011/ 051708PCT/ GB2010/ 051795 - 14 - Fi gure 20 shows an arrangenent in
whi ch the tube or conduit 7 is wapped not a helix but in a series of |ines
in a general | yohoORghéushddimeht I@aipkies J1eliadliaendetnehh@hidk estetds fEdie ahhalidtanp.
In their entiret the parallel lines i ch need not be exact parallel
to eatth otiies pndioe r&lmher of helisghitpigg goygp éﬁb‘é‘éae%?%ﬁ%thﬁﬁéSllnélr?ﬁet&lffb%‘retw hich

l'ongi t udi Rakl ¥rappENE6ulNBO UV QAR oYan o-ﬁhbtsat g%ré}%h@sﬁﬁ‘e &ded oy ihfe. any
enbodi ment. In sonme other enbodi nents, the conduit rmay have a conbi nation
of one orAh@t@hmhgnmn@ned@prlh@r@)omW]wad|smale|1yma,rthqag®d boarare g, One

further enb di nent i8es. a q}el ar.r angenent tends from an
inlet 10 & qam f} Xtam a r%lﬁr P tWel e etr s dolin % ?(ﬁé ?e Stct(a)ugind

then a si useg;brewﬂed ﬂfh’&r ldngﬁudellyhpth:dm&tshWﬁQB@ché’r@dﬁ&dllji merighfe DU pa@lldaek to
an ouflet at gen&lrally t he sane end, as éhe inlet. A though nost enbodi nents

descr ['bedPARBY &1 8IS PAVETRYIcE tishgs © rfgraéotﬁﬁvn@&f rﬁs%e EhEP YOS For

exanpl e, ﬁqﬁﬁfa@le%ﬁérﬁat%ll& V\Hl ald@fﬁ%ﬁ th Belﬁgfn! a1l tiyd opﬁ‘ﬂb?e! 1hbs ¢ bt BRviREPS
coul d be provided either’ longitudinally spaced (as shown very” schematically

in Figur ew]glgyl grerjb_fprgs}eﬂ\@p coifed together in some embodiments.

Many other configurations and dispositions and numbers of lamps will be apparent.
20
The above embodiments include a vessel in the form of conduit (eg tube or pipe). In
other embodiments the water may be provided simply to a tank which envelopes or partially
surrounds the UV source or sources. This is conceptually shown in Figure 24. The UV lamp 1
is provided inside a water tank 42, water enters through an inlet 43 and out through an outlet 44
25  and again a reflective end cap or other reflective means 45 is provided for reflecting some UV

radiation to the outlet.

Thus, the invention is applicable not only to embodiments where water (or any other

fluid or flowable substance) is retained within a conduit or tube, but to any where it is held



15 perhaps with an angl e between them such as 90 or another angle. Figure
23 shows two lanps in parallel schematically. In addition to being in

par al | el ,wowo11a51198r e | anps may be provi ded which are tireFEER208805¢5!] ed
together in some enbodi ments. Many ot her configurations and di spositions
and nunbers of lanps will be apparent. 20 The above enbodi nments

i nclude a vessel in the formof conduit (eg tube or pipe). In other

enbodi ments the water may be provided sinply to a tank whi ch envel opes or
partially surrounds the UV source or sowsces. This is conceptually shown in
Figure 24. The W/ lanp 1 is provided inside a water tank 42, water enters
t hr ough 40l . . h : tl . I ctive
end cap o Srs A RAREA bk RO e RS oS PPN ERMES),
radi at i onsucbh stsenoest | et . Thus, the invention is applicable not only to
enbodi ments where water (or any other fluid or flowable substance) is
retained within a conduit or tube, but to any where it is held WO

2011/ 051708PCT#B2AMA0A Blal@2upplidddle toWhdnkiothed Y138 58 othér Tli@ir TR waBRKS,,
reservoirs, tubes, conduits or other apparatus that can hold such, .

subst ahcewbstangss,ipgleding srny dillerans bayspiges Abpaacenticalippiearions fpryterdisineoy
other fI uigs, Qs bl fﬁ"{ﬁ@hﬁmﬁ‘ﬁé{?é%? fifitachfbehidfbmg: MERYHd fieL SOt REYEERTeS,
pharmaceuti cal applications (for sterilising substances or in the

manuf act uflevadfc pibataneas gutdccaiy) gquetitie or pod whtaning or wier @pstaionk.ishavéron of

fl owabl e bst ances. i S necessar aquari um or.. pool. ¢l eani or . ot her
appl 1 cat i SHET RRORAIEL CoRele iy Aaromes i hisma P S i ot orres
hospi t al slabgatosied s RdrablirsimeRnt te clealbotiad @OIRS, antbr athaiz seldt s1akh&Ent s,

the el ectronics industry, eg for treating solder or other 10materials, and
so onl0  materials, and so on.

Apparatus embodying the invention may be incorporated in apparatus, such as water
coolers, where the water has already been subject to initial filtering or sterilisation, perhaps by
another UV system. In such systems, it may be incorporated at the outlet/dispensing end for

15  example.

Many different types of vessels may be used, such as the conduits (tubes) discussed,

tanks or other types of vessels.



Appar atus enbodyi ng the invention may be incorporated in apparatus, such as
wat er cool ers, where the water has al ready been subject to initial
filteringworoslisiioBi sati on, perhaps by another UV syst e®CTIGB280I51§St ens,
it may be incorporated at the outl et/dispensing end for 15exanpl e.

Many different types of vessels may be used, such as the conduits (tubes)
di scussed, tanks or other types of vessels. WO

2011/ 051708PCT/ GB2010/ 051795 - 16 - Clains 1. A purification apparatus,
conprising an elongate UV source and a-g¢enduit for water, or another fluid,
to be purified, the conduit being forned of a UV transm ssive material,
wherei n 5ghe conduit has an inlet and an outlet and is positioned so that
part of |T—T3—wwapped around at |east part of the UV source thereby to
sterilise water or fluid within the conduit, further conprising reflective
nmeans for cau adi ation to be reflect nt o _one. or npr arts o
the condult i BHEYER AL reRpRanH e e nr ABb et P BIR Ee Dy
source. LthotheARPRI RIBEpusicE,| G @BRLuitbefdgabdd of WTEV @lafsrhib@vd @hleREL WHEciBANS
conprises a ca haV|n a surface adapted to reflect UV radiation to a part

of the cohaa? %awm&d aed ampulshars igpetiHencdise thaypybak i é wragpedgspidat us as
claimed iy @'8 gﬁﬁe e UNSRSLN &Jéﬁy £000 1RS wier })Fﬁlﬁh Wikt ﬂh@%&{cﬁ@' wTHEf ace

15arrange ct Wra |at|on onto at |east part o et and/ or

outl et of ccinttrwsmgrrdﬁlncuve méansAppeavaing $\asdeitian bl icAe@ddntp 2noer lﬁore\phm ei n

t he refle t|ve Lnternallﬁggfac of th 1%?% is t aper ds the outlet of
n

the conddi %Bt Aﬂf}]a? N EA Iﬂée??'étw yrag?e %“ﬂéﬁegwsoﬂrCGMerei n the

reflective internal surface
10 2. Apparatus as claimed in Claim 1, wherein the reflective means comprises a cap having
a surface adapted to reflect UV radiation to a part of the conduit which is not wrapped around

the UV source.

3. Apparatus as claimed in Claim 2, wherein the cap has at least one internal surface

15  arranged to reflect UV radiation onto at least part of the inlet and/or outlet of the conduit.

4. Apparatus as claimed in Claim 2 or 3, wherein the reflective internal surface of the cap

is tapered towards the outlet of the conduit.

20 5. Apparatus as claimed in any of Claims 2 to 4, wherein the reflective internal surface

converges as it extends away from the UV source.

6. Apparatus as claimed in any of Claims 2 to 5, wherein the reflective internal surface is
arranged to concentrate radiation as it extends away from the UV source.

25
1. Apparatus as claimed in any of Claims 2 to 6, wherein the cap has an extent in one

direction which is greater than its extent in the other direction.

8. Apparatus as claimed in any of Claims 2 to 7, wherein the cap is generally segment

30  shaped in a cross section.



converges as it extends away fromthe WV source. 6.Apparatus as clained in
any of Clains 2 to 5, wherein the reflective internal surface is arranged
to concerwoand/osaBati on as it extends away fromthe UVPSOWGBR2010/@B57957.
Apparatus as clained in any of Clains 2 to 6, wherein the cap has an extent
in one direction which is greater than its extent in the other direction.

8. Apparatus as clained in any of Clains 2 to 7, wherein the cap is
general ly segnment 30shaped in a cross section. WO

2011/ 051708PCT/ GB2010/ 051795 - 17 - 9. Apparatus as clained in any of Cains
2 to 8 wherein the reflective internal surface of the cap conprises a
bottom surface, a top surface and side surface extending between the top
and bottom surfaces, wherein at |east the top and/or side surface is

t aper ed t9war dSppaeusastcllamed b any@f CApmalad 8swhseialtla efectiva imayalofurfateadims 2
to 9, wherein the reflective cap provides a reflective t h whi ch, ext ends
beyond t h&® &t € R5GT 4 Oté%?% %‘Hfac 1P %“rga(‘iﬁ aut %186 i i %Eﬁ%‘gf@é%h‘f%w%e&%‘? g)lpmad in
any of J @idBtdmtsarfdéds, WheEigiaNleast iRUSH hind/Sr Nk Eeds kpvtdadorarddnRidugeat i ve
surface and positioned such that it reflects UV radiation onto the outlet.

12. Apparatus as clainmed in Caim11, wherein the faucet conprises part of

the cap. Apparatus as claimed in any of Claims 2 to 9, wherein the reflective cap provides a

reflective path which extends beyond the outer radial extent of the conduit.

11. Apparatus as claimed in any of Claims 2 to 10, wherein a faucet is provided having a

10 reflective surface and positioned such that it reflects UV radiation onto the outlet.
12. Apparatus as claimed in Claim 11, wherein the faucet comprises part of the cap.

13. Apparatus as claimed in Claim 11 or 12, wherein the faucet is connected to the cap to

15  form an unbroken refractive path.

14. Apparatus as claimed in Claim 11, 12 or 13, wherein the conduit extends into the faucet
but stops short of the end of the faucet so that the outlet of the conduit is recessed with respect
to an outlet of the faucet.

20
15. Apparatus as claimed in Claim 14, wherein the portion of the conduit extending into the

faucet is shielded by the faucet from direct radiation from the UV source.

16. Apparatus as claimed in any preceding claim, including a chamber having an internal
25 UV reflective surface which is mounted over the wrapped part of the conduit thereby to reflect

radiation back to the conduit.

17. Apparatus as claimed in Claim 16, when dependent on any of Claims 2 to 15, wherein
the chamber terminates in the cap.

30



13. Apparatus as clained in Caim1l or 12, wherein the faucet is connected
to the cap to 15form an unbroken refractive path. 14. Apparatus as clai ned
in Cai mib20uds010813, wherein the conduit extends intoPCh&HE2a00S1795ut
stops short of the end of the faucet so that the outlet of the conduit is
recessed with respect to an outlet of the faucet. 20 15. Apparatus as
clainmed in Caim114, wherein the portion of the conduit extending into the
faucet is shielded by the faucet fromdirect radiation fromthe UV source.
16. Apparatus as clainmed in any precedimg-claim including a chanber having
an internal 25UV reflective surface which is nounted over the wapped part

of the copduit iat | d : it ;
Apparatusﬂgs d?@?ﬁ%%g¥ﬁ&g?é?a1%%&Hﬁﬁgﬁgggggh engng%n%ﬁgnggqgﬁggﬁgaﬁi o 15,
wher ei n t inensolisaivb enatdreut, fonahepld quatthe cap. WO 2011/ 051708PCT/ GB2010/ 051795
- 18 - 18. Apparatus as clainmed in any preceding claim wherein the
conduit is forned of a WV transm ssive material, for exanple quartz. 19.

Appar at Us|@s CAglan@ek dsitlamnyd ﬁfﬁ@gﬂﬂ&@@ing lcRiH) iné108in Y Ghd8r AR Mikrofbnik af OF S
formng at 5least part of the reflective surface. 20. Apparatus as cl ai ned
in anjgpr@E%GWﬁgf@P&ﬁk?“%h%%@?ﬁ the inlet and outlet of the conduit are
provided at generally the sane end of the apparatus. 1021. Apparatus as
claimed in any of Clains 1 to 19, wherein the inlet and outlet of the

20. Apparatus as claimed in any preceding claim, wherein the inlet and outlet of the conduit

are provided at generally the same end of the apparatus.

10 21 Apparatus as claimed in any of Claims 1 to 19, wherein the inlet and outlet of the

conduit are provided at generally opposite ends of the apparatus.

22. Apparatus as claimed in any preceding claim, wherein the conduit includes one or more
folded parts positioned generally longitudinally in relation to the UV source.

15
23. Apparatus as claimed in any preceding claim, wherein the conduit is a tank adapted to

surround at least part of the UV source radially.

24. Apparatus as claimed in any preceding claim, wherein the UV source comprises two or

20  more UV sources.

25. Apparatus as claimed in any preceding claim, including a vessel for a second source of
flowable substance so as to enable a different source of substance to be dispensed directly
without being directly impinged upon by radiation from the UV source.

25
26. Apparatus as claimed in Claim 25, wherein the conduit for the second source of

substance is positioned so as to receive at least some reflected radiation.



conduit are provided at generally opposite ends of the apparatus.

22. Apparatus as clainmed in any preceding claim wherein the conduit

i ncl udes woeoawosmmse fol ded parts positioned general |y lpomgiB200vosaiosy in
relation to the UV source. 15 23. Apparatus as clained in any preceding
claim wherein the conduit is a tank adapted to surround at |east part of
the UV source radially. 24. Apparatus as clainmed in any preceding
claim wherein the UV source conprises two or 20 nore WV sources. 25.
Apparatus as clained in any preceding ch@aim including a vessel for a
second source of flowable substance so as to enable a different source of
substance,40 b .SPEeNs Frectl B j di,re I ARI by
"ads at 1 ontr om PASTOV Sonme el of ikt RS R UicRah b FRI REch g3
wher ei n t&frscodoidiof cdreatutehmdaascamd ceoud erd of a subist, mge, jadiupobeurvamedn so as
to receive at | east sone reflected radiation. - 19 - 27. Apparatus as

clai med i AOBAY B Cains 2 to 26, wherein the cap has a first curved end of
a first radius of curvature and a second curved end of a second, |arger,
radi us of curvature in cross section.



