, e3esh~pttu, yy}6~Th~ This invention relates to a beverage, to nethods of

presenting or serving a beverage, to el visual display in ag JyL 2003
beverage, and to 5 apparatus to suppﬂtﬂlﬂkm’mﬂ wﬂﬂmﬂ&verage. The beverage g
concerned conprises a water content ed ' gas content. 10 The
bever age R@gyobss@n al cohol i ¢ beverage or *8%%¥n- al cohol i @WF@& , For
exanpl e) the beverage nay be a beer) a cider) a flavoure al coholic

beverage) for exanple an al coholic | empnade or other al co-pop style of
drink) or a so-called |low al coholic drink. The term "beer" enbraces |ager,

ale, porter ammummmmlwﬂmmv ncl udes a beverage conprising 15 hops flavouring
) an al cohol ed fromMANBEVERXIGEer nentati on, a water content,
and a dissol ved gag,gontent. One object is to provide a cool beverage using
ice therein in a way which a consuner may find nore agreeabl e because

di lution of the driifiinvdhtioanretitees W bevengdehad mbghods of prpseatingeora bever age
whi ch the existence of cooling ice therei n}gg% be susgai ned whereby the

i G .

drink may beSSEEiBE 4 BPYETRRS: %85‘3(‘? et Vhde by {0 debeveragen Anflete obj ect i s
to provi de aa@ay@ﬁﬁgﬁsdﬂply\/a}&@habb@a@gether eon may be sustained (if the
beverage has a head). Another object 1s to provide a beverage in which ice

may devel op 30 therein as an interesting visual display. 18J Ul 2003
WO 01136582 PCT/ GHRHORBA conteiiettonthrises @ wites bomeREsAd @fdiisdfveanvent i on

there is provided a beverage in an open-topped vessel, said beverage

conpri si ng oBafcRoBEeNg.ont ent and a di ssol ved gas content) and in said vessel
the beverage 5 having a head of foamover ice, said ice being forned in the
beverage fromwater of said water content. The vessel may be any suitable
vessel , ¥br exanmhe hevhragkimay \besse|alcghplicchenepage gr g awn-alcoholic

beverage. For example, the beverage may be a beer, a cider, a flavoured -
alcoholic beverage, for example an alcoholic lemonade or other alco-pop
style of drink, or a so-called low alcoholic drink. The term “beer”
embraces lager, ale, porter and stout and includes a beverage comprising
15 hops flavouring, an alcohol content derived from malt and fermentation, a

water content, and a dissolved gas content.

One object is to provide a cool beverage using ice therein in a way
which a consumer may find more agreeable because dilution of the drink

20 cannot occur.

Another object to provide a beverage which the existence of
cooling ice therein may be sustained whereby the drink may be kept cold
for an extended period of time.

25
Another object is to provide a beverage in which a head thereon

may be sustained (if the beverage has a head).

Another object is to provide a beverage in which ice may develop

30 therein as an interesting visual display.



10 Preferably there is a |layer of ice adjacent the head, in cont actwvimmn[]}
the head. Preferably there is a projection of ice extendi ng downwards) away
fromthe head, and being provided in the region of the head. The projection
of the ice may depend directly fromthe head, or froma |layer 15 of ice
beneath t RO HEaP2 The ice is preferably nmade of many snBET/GBINNSRM| s of ice,
rather than a single solid nass. The ice is preferably slushy in character,
rat her than being a solid nass. There may be nore than one kind of ice 20
formation in the beverage. There may & a fine, powdery ice. There nmay be a
flaky ice, of the order of | or 2mmor 3mmor 4mm or nore) in their

| ongest di nmension of the flakes. ' The beverage, which may be col oured as
di stinct from whidiceording? %o ViRifREt a$p@al of 'Ry AaNRidANEEe O provideBes, across
it at different heights) the bands possi hly being white | ayers where

nucl eati on PPEVErARS rig M&P@?‘tamdbge\%ng%qleo'Pﬁ?F% COPBFIENE N YHBSed bet ween
the white | 3ydesit WAE' £ diSsolvell Gheonfnt, and Shi MAdPLasa. tEhibsv&hfect nmay be
achi eved by usjing ultrasound on the vessel, for exanple a glass, of

bever aged THaViffia &ead pf foam pyeroiges seid Gi/%%iomng Ry gssezas% bands and
the i nter poggih RAYE FSRiL FatdcBhtelands may be of substantially the sane

t hi ckness. The white bands interspersed by beverage-col oured bands may
exist 5 for a matter of seconds, rather than m nutes) and typically exist
for 1 to 10 seco ) fer oyt t egqn e i

bands/ bever agecolli‘gtéjrveeggﬁaﬁ‘éigbl%,é/ntaegsﬁc?t(latral gleedgﬁsn%ﬁeﬁcﬁstg §?%€igst\é&§%r$§%ﬁ ally the
same tinme ayesgel.rfosexsmiplesa glapd.i ed to the vessel of beverage. 10 Nucl eation
nmeans be provided to encourage the formation of the ice crystals and/or
" head in'the beverage when it is in a vessel. The - nucleation neans is
preferably the aBreferably therois oflayer tof dsoadicdeerprtbé dread in ¢amtdchavibot t om
portion of Y I er . but 1t could.be other forns of nucleation
i nducenent . orﬁéa?;an%{afeepﬁg t\ggr;%})slesl"!ij rlid')g?)tr'o'lgg Fesﬁéineggmiga%?%%“z'?fi%’ (or an

obj ect t o bewandeosrhable ihead, srktbeiegyebvided lisube agegipnnefythhdeed.a Tieughened

surface/ hi gh _surtac rea surf t.0..encourage nucl eatiqn (such as a
sintered sup{%g%ﬂoneg%ﬁgd'cseurp?)éﬁg,engrd'zﬁecg@r{rgg'ethc??hega?bﬂﬁgr%taé’?' %ﬂ) such as

gl ass); 16r af icphesheathdthe ieddhbl y | ar ge pressure drop may be provided to

i nduce nucl eation; or mechanical 20 agitation may be provided; or the
beverage may be arranged to have turbulent flow to pronote nucleation; or
an anount of Li qUheliceds prifeyably agidde ofupmngaimatbicexktals tdf igesrathay be

| ntroduced gl NLEGLEHPRhad3S THBYCDE QERSIMLSE I hodueatl, oflfl ected, or
t he gl ass rray“be VESH X 8™ R sone way Qe.g. By ‘belyng exposet! 10*sound
waves) or tkkanvbsingl anmlidoenass.br Thext 2y be smoee obdreronealing off idey

i ntrodughng.a chem.c e.q. ta r.device whigch gen tes bubbles (for
exanpl o 28 CTOTALE Bane bpvetage SRhElemel 82 3G S8 ey R PLRE Rb bt os)
Accordi ng t bea flekylick,asfpthet ordbr bhid dnZem iod r3rhinese 4immn,poromodedina 30 net hod

of keeping g beyerage, i1, an, Qs hgpRed vessel cool, said .

The beverage, which may be coloured as distinct from white or

25 water clear, may have bands, or stripes, across it at different heights, the
bands possibly being white layers where nucleation is taking place, and
beverage-coloured layers interposed between the white layers where less
nucleation is taking place. This effect may be achieved by using

ultrasound on the vessel, for example a glass, of beverage. The white



1 0J UL 2003-WD 01136582 PCT/ GB99/ 03824 4 beverage conprising a rﬁ:@ 2003‘
content and a di ssolved gas content, and said nethod conprising form & I
in the beverage in the open-topped vessel having a cooling effect on the -
beverage; said ice being fornmed in the beverage fromwater of said water

content. SydhehRss Ng to a third aspect of the invention ﬂcl}fdn%/i)%z‘?r ovi ded a
nmet hod of sustaining cooling ice in a beverage in an open-topped vessel,

sai d beverage conprising a water content and a di ssol ved gas content) and
wherein said ice is fornmed in the bev§age fromwater of said water 10
content) said nethod conprising providing a head of foamon the beverage

such that i rbahbe aN®#ELint&pbsed b&verfgeCavloured tands hayneasf Yhbsedneidys as head
i nsul ati on anve the ice against heat directed towards the ice from above

the head. 13ha88m¢ Hhickpesy a fourth aspect of the invention there is

provi ded a nmet hod of sustaining a head on beverage in an open-topped
vessel, said beverage conprising a water content and a dissol ved gas
content, said neheahnbandsinigrsperseddiynbevarageelenred thandemay 255t and

form ng ikce ghat r i : in said
g 5Ce thPa rh%tér?]‘edf_e§é%93dsf, AMerahs] nhuds gntﬂ@;ﬁéallép?*%{# r frag in sai

vessel said ice 2 aving a cooling effect on't ea el ow an upper

part of the 1eegondsc poefgrady about 3 itet6hsecopdst Tdte whide ibandsibévendger here i s
provi ded an p hewer I ising a
wat er cont er?f’ ldgﬁﬁl‘lgaﬁﬁsf,@gﬁr&gﬁég&ag& o%?%nf&a%gg%gpﬁlép gﬁf@ﬁgg tf'g‘?%ga head as
t he bever agallt?gsound @s appliedetd thevessehef bevetede. t he vessel of beverage havi ng
a head overlying an ice formati on nade of many ice crystals) the ice
formati on having been produced by ice formng in the beverage as it was

di spensd@ or aft &ucleativmanehing peas bd pmvisledto encosmige the fomdtidh bf 2003 WO

01/ 36582 PCT/ GB99 324 r.abl he yessel .has a transparen, or
transl ucentc[(/'\?alufe é&gtaa 3 i‘g(gg %ﬁ%is) "g ﬂéﬁ ﬁﬁ%e\eli"ﬁ%? wthFﬁrf%bsar"éﬁtvegFe't rihgl ucent
mat eri al . Pmatleatdds y nidans | ¢ prefermblyonthext imiaisstaltiohanifi alltrgsdumd, Wi dt h of

(e Ut g 5T b R ) P8 0B e e o 1
regi on or | ayeer. fodinsesmatclestion indueement.Crat akampleatheCodiiselCind/Be head may
not be Slngtd?srf)teilsael ItXp/gggRge&%Olélg. object to be inserted into the vessel of
beverage) may have a roughened surface/high surface area surface to

encourage nucleation (such as a sintered surface, etched surface, or a

surface of ground material, such as glass); or a rapid and suitably large

pressure drop may be provided to induce nucleation; or mechanical

20 agitation may be provided; or the beverage may be arranged to have
turbulent flow to promote nucleation; or an amount of liquid, possibly

highly supersaturated with gas, may be introduced or injected; or gas may

be otherwise introduced, or injected, or the glass may be vibrated in some

way (e.g. by being exposed to sound waves, or the vessel may be vibrated

25 in some other way); or by introducing a chemical (e.g. tablet) or device

which generates bubbles (for example a chemical pellet may effervesce or

dissolve, releasing bubbles).

According to a second aspect of the invention there is provided a

30 method of keeping a beverage in an open-topped vessel cool, said



10 The ice formation may have a projection extendi ng away fromthemeﬁﬂ.m}
The projection may conprise flakes of ice that are larger than the _ "ice
at the ice-head boundary. The ice at the ice-head interface nay have been
formed before the 1% ice flakes of the projection. The beverage may have
been subj S¥P&WHH ul trasound signals and nay be draught PEEGEEEHE2del | ver ed
into the vessel. Before the draft beverage is delivered into the vessel )
and preferably imedi ately before, 20 the beverage may be cooled to a
tenperature bel ow the freezing point of water at ambient atnospheric
pressure. AqRQEdbB%omdridiny X Wit Akt qhdtamqsgomagged WnldE! fnd Shid" OVi ded a
nmet hod of serving draught "beverage 1 n an open-top d vessel , said 2%
bever age cormgethed ggmarisimgeiorming metinathd beveliage dn el operstapped eessel and sai d
met hod conpnri.sing. cool.i ng e a_t. erature bel ow the freezing
poi nt of vvathgrﬂngt aac%%?xggtea ?m%p%‘g{ i%g€%r§ag%’sﬁarlgﬁggnbﬁl%ﬁ?ﬁnéerd?%t %e cool ed
bever age i ntbevemage froms sater ofsatll wark ednfeat.er age bei ng subjected to the
effect of. ultrasound signals or to the effect of other ice and/or gas 30
bubbl e n&cl eati on means. 18J UL 2D03 WO 01136582 PCT/ GB99/ 03824 6 The
ul trasound si gnalascomiing)@o ap i dispect esfnetlel yverticraitkbri 6is Sgbovideadd or t he
ul trasound sie[qﬂa S ma% be aggl ted,internall X of said vessel to the cool ed
bever age. | MR PESpYpinge £Oolipg joe 1.3 BRYragmin AR PPERERRR§A Y estels or
i ncor por at edaidbereraghlcoltpriviog Bevaldrseuniat and af dissdIeaE gt} e vessel .
.1 f desired di,spense outl et or nozzle fromwhich the beverage is
del i vered i M§TeiResald dee|is pfarmed ‘&déﬁ’t ga"‘irﬁg%éf“ésw%fﬁ’ Pft 1 SEMPE enitter
to proviige @bflenifaissidu ntdtRed Wosthprisiii! srovimdi 4 Head €6 WBainh chhene/essel .
Such signals may be applied to the beverage as it passes through the
di spense 10 bs¥grRge f“"éh@'ﬁbf“ the Yeseelsaidbicsde coyered dy\rhe berd whichractbund
si gnal s can ah@iedd PsufifiohtROY SHARR 43AlnsPRbdt Afdcfd folvabSthaed 1dal | vered
into the vessel) but also or alternatively whilst it is being delivered.
For exanpl e 2bPY4 H€hedd- may be applied to a stream of 15 beverage during
and/or after it has issued froma dispense or outlet nozzle. The ultrasound
signals may have a frequency in the range of 20kHz to 70kHz. For exanple)
the ul t ddsound sihgReNdingrig ah&?éthaa%neefqegmanggn dheretigrrrodided |OkHz. A
mass of af onesRdd of GastdRYngl 8 VikdaQPorf BWPUNARES $n lal JHAR-tBEYEF d&iRel, dafd OW the
head. 25 Preferably) the vessel is chilled before the beverage is delivered
t herei nto. PREergae fompgigingra watghjqoptagt tagdaa tdispebitedt gasecotertyfsidant i al | y
4C, or the ; ' t SRR I th}g,qg s For
exanpl e, thﬁﬁé@@%ﬁ%kﬁ%ﬁ?a terrpg%déffgreeﬁ??fsubs gér?t }lgl ly OC.
the beverage from water of said water content, and in said vessel said ice

20 having a cooling effect on the head from below an upper part of the head.

According to a fifth aspect of the invention, there is provided an ~=
open-topped vessel of a beverage the beverage comprising a water content
and a dissolved gas content and being able to form a head as the beverage
25 is dispensed into the vessel, the vessel of beverage having a head
overlying an ice formation made of many ice crystals, the ice formation
having been produced by ice forming in the beverage as it was dispensed

or after it was dispensed into the vessel.



18J UI 2003 W 01136582 PCT/ GB99/03824 7 Prior to the delivery, a€g :
preferably just prior to the delivery, a draught beverage nay be co HLIZQSB
a tenperature in a range of between substantially -1C and substantially -
-12C and may issue at a tenperature substantially in that range into the
vessel . If ikgd) the beverage may be 5 cooled to at re between
subst anti zﬁ W—“ﬁ% and substantially -6C. The greater thg%gﬁ{cl’%{gﬁsg‘strength

by vol une (abv) the |ower the tenperature to which the al coholic beverage
may be cooled. W may aimto achi eve ?Rdi spense tenperature of about -5C

for a lager (or other drink) with abo 4.5% abv (or to substantially - 4C

or substantial | yPidfefab)y ti afessetltay, a tth@sysaebr Nagnstucerd wapobt izen of
sufficient E‘ga‘%gﬁ arency to_allow the contents of the vessel to be visible

t hrough sai S & SHRGYH of HARSPATRRE QricanstuceRy materialyg) ass dri nking vessel .
15 Preferably the beverage is a pale colour for exanple the colour of a
pale beer. |If desired the beverage can be a |lager) or a cider. Aforesaid

di ssol ved gas mayrefesabhy the icarfppnatipnertgedsasubstantiatly the widthrof ghe ni t r ogen.

A di ssol ged okl 8P B ¢ORLEYr d &er ik an holic

bever age may B‘e inthe range c??nﬁlsug tgc\rﬁtg{sgtlglﬁymggi 8Fpar ég%‘érhﬁnh%fi on

(p.p. M to sopriaat substaptiallp bomogendusr icaenystabsy cinage headonetng!| e certain -
| agers, sub i al 40 i I a n_dj oxj.de cqgntent nmay
approach ze?%ﬁ% 15’3 l%‘/’yo rUnéﬁgﬁlag%e@ng?Z%t %&gta th%?ggP ager(llh(fﬁbeflgdgayrray be

subst anti al npt be¢ subsyantiallyHwoiagehemisng | evel s or in a range defined between
any of the followng levels; zero vols/vol, 0.5 vols/vol, 1 vols/vol) 1.4

or 1.5 volslvol, 2.0 vols/vol) 2.2 or 2.4 vols/vol, 3 volslvol, 4 vols/vols
or 5 voll8/vol orThédeeeformatiof may hhve @QojACtion /eXtendingPaw AR dB24 8 | f

desired, th t asoun ignal s n.be conmpani ed b nmechani cal |y or

el ectricall geépﬁr'oc'llﬁ'c@Jogeﬁ§?glrgayp3§$8?'?%ﬂ3 esa%ﬁfc&t%ﬁt myes AeE tP'f“bI’i € di spl ay:
The audi bl eiqeeatfthe ixerltendrbounderyt. unef ul or nusi cal sound. The visible Iight
di spl ays may conprise visible flashes of light. 5 If desired the beverage
can be subjected to the ultrasound within an enclosure arranged to conceal
the vessel from Yheided atheaicelhead tinterfaces nidy Infvetdedl forméd defoee tHO Accor di ng
to a se\{ﬁnthe\?\ﬁ%@ct 3& t he itnventi on, there is provided a beverage
conprising ¥ ® oL 5% BFYSH?a di ssol ved gas content, wherein prior to
bei ng drunk said beverage is cooled to a tenperature bel ow the freezing

poi nt of water anbi ent at nospheric pressure and deliyered in vessel to
be drunk exposeg’h’% SN Ei28R ™Y %g‘bﬁ’@?‘? S &egu?"e,“ﬂ&aﬁﬂ“‘%%éfgé'i"ﬁ igi n said
vessel af or amgi Be ghaughtbbéwsagulidelitere cinbie \thé a@ssedNd Befodectifet diafpor ti on of

said water content becones i ce. According,to an_eighth aspect_ of the
Tvent s on, DREFEES B RO ELAE BEEREpeatth PRICRDD TRIPACH Besent and
COnpri sk0g éheNbévdiageomag e estledita?@ tdinpekrecheléns t6OTEeRBing pdisy 66 N prior to
bei ng drunk the drayght beverage is to issue, at a tenperature bel ow the
freezing po™Herdt i aé't“°%Rﬂ9?‘§rﬂre%§f‘ﬁ%spheri c pressure, froman outl et
into a vessel open to anbient atnospheric pressure so that aforesaid gas

bubbl es out of the beverage and at | east a portion of said water content
becones i ce. According to a sixth aspect of the invention there is provided a

——

method of serving draught beverage in an open-topped vessel, said
25 Dbeverage comprising a water content and a dissolved gas content, and said
method comprising cooling the beverage to a temperature below the
freezing point of water at ambient atmospheric pressure, and delivering
the cooled beverage into said vessel, said cooled beverage being subjected
to the effect of ultrasound signals or to the effect of other ice and/or gas

30 bubble nucleation means.



25 If desired) the vessel which preferably may be a drinking vessel )1 éﬁ[}
have a shape or formation to pronote formation of the ice. For exanplw®,; HP@
vessel may have an internal surface to provide nucleation sites to pronote
formation_of the ice. Said surface may have at |east a 30 surface portion
which is rOUYR&H8d. At least a wall portion of vessel cBRIGBY/3824 (| 2003
WO 01/ 36582 PCTI GB99l 0382a 9 be arranged to change col our automatically
with variation in tenperature. Said wall portion may conprise
therno-chronic material. Desirably, the gas is a non-oxidising gas. This
can avoid or at 5 least slow deterioration of the beverage. The gas
conprises carbon _dioxide and/or nitrogen. By cooling the beverage and
forming i ce ther dbp)ultneseunsypiganls may benapplied) extarnaflyaef saidevkssel.t he rate

of release ghafrhe Wfdsdl@da JifmTs iy D@%ﬁﬁﬁaﬁimfe%ﬁxﬁnﬂi& vle?%?rto and
appears to inprove the drinkihg sensation, taste, avour or bite. W

bel i eve t hatthelgoqlpd deveragec pdattesncagé anhdtracanidr ¢émitiengroddpdast ur e
(mai nt ai ged by: i t r e Q tai as .in the

bever age.B Tﬁg lggge@gh%gao?&?ﬁegfoc% %%k |£oef gd\;éli’g’gs%ﬁhi %e?%@??%egl%ﬁ Cattractive
f eat ure whi vlessehn. Ibedegiaed rclidpenbe otk cormnmizziegfram tvhichi the bewygragedend at a 15

noti ceabl e rat.e thr.o Qut t he bever fter the ssel.is filled. To add
to the int erdgél’?re{iﬁg%%g vesgel i"ﬁagﬁjed%&lgﬁee 9 %Ct(?ﬁéno'ﬁg'ﬁﬁf’glcsef'?‘étﬁké‘)or regi ons
of one or nprevidelaferesaidhilrhscundtsigimlssio ¥did bevérage oh ohe vedsel. hgutlge and/ or

beverage. 20, The aforesaid.i.ce y. be, or may have, th hay,act er of sl ush.
Accor di ng tﬁlggaﬁi mey, besapptied fo '?;ﬁebeivﬁ(f&ﬁtqsoﬁﬁ)paﬁ“f‘?értbr‘?%ﬁpﬁ?'ﬁ\f{‘%s% net hod of
servi ng 18 doatiel)tanbReabate belérafe iilgves®3. a Water content and a di ssol ved

gas content) said nmethod conprising issuing the draught 25 beverage from an
outlet into a vessel, prior to said issuing, storing or handling the

beverage in a mMaumasoind FignalPesiebe lappliedto bbrerdgdhesaald dlierSPhyed gas from
t he beverag ang cool ing said beverage to a tenperature bel ow the freezing
poi nt of waP&sn gelieered ‘g??o&én‘fes’ﬁn%ggﬁ'éﬁ% adfeéggtmeév whilgt ftnisching vessel

af oresai d gaslibered) esFéiUtex@pleNQitesoandomapnele Hpphikd | RAS!E s@eddfl bf On of said
wat er begom;s i ce. 18 JH(L; L tl2003 xxo Q1/ 36582 10 PCT/ GB99/ 03824 According
to a tedPh REpEREe Suring apdlpg ity it hppissued TPy RddiPEnsFePhAYUSt provi di ng
a visual di apkay. or effect within a vessel having at |east a portion of

wal | of some transparency, said nmethod conprising 5 providing a draught
beverage conprising a water content and a di ssol ved gas content, issuing

the draught beverggaildrisdinaigidld @hy havda Fregabiey/ RiSthe! chn @ bOROKIPZ Sai d
i ssuing) storing or handli n% t he beverage in a manner which inpedes | oss of

af oresai d dited8KVad Fag exampler the Biipsourisbsignels iBey pate adreausedephige to a
t enper atogr e siwdiawidie3duEeLzi ng poi nt of water

A mass of aforesaid ice may develop downwards in the beverage

below the head.

25 Preferably, the vessel is chilled before the beverage is delivered
thereinto. The vessel may be chilled to a temperature of substantially
4°C, or the vessel may be chilled to a temperature less than 4°C. For

example, the vessel may be chilled to a temperature of substantiaily 0°C.



10 at said anbi ent atnospheric pressure and a visual display or effect '
devel oping in the beverage in the vessel, said visual display or B8 rJ8E 2003
conprising aforesaid gas bubbling out of the beverage and formation of ice
due to at |least a portion of said water beconmes ice. 15 Formation of ice
can devel opo bimekdre vessel so as to increase the anount g, eRts of the
ice fromsubstantially an upper |evel of the beverage downwards through the
beverage. At least a wall portion of the vessel may change col our 20
autonatically with variation in tenperature. Said wall portion may conprise
t hermo-chromc material. An inplenent can be inserted into the beverage in
t he vessel to endrinratpetifeodehinarpn and prefedably gustForioexatid delivérg, ianpl enent

may be a 25 er.molret er roit wi zz|l e-stick. Colouring material

or dye can bEARE RsthseoRy h TRleC TR Bt E epst ol BV on 1

t he bever agesubshniilly cFPC ki saisdtatiallyf -128C chndemhey iissue @t adigmpbaitng i n

contrast to that qof the . ice and/or hbeve‘%eﬁgeT S0 .as, 3 o0 be visihle. 181
thevessgly 1§

Ul 2003 WO WPragdally Bthebatnge)atd fgsiced,ithe PRYTTAEE MY B%y be used

to add the cedoled io"g tdiieRituré bétwedi Qubtadti@yD v Er A@csudeendally C6>C.5 | n one
nmet hod, the beverage rra% i?sue at substantially -4C.into the vessel and
thereafter tHe t%‘ﬁ%‘éf ath§r @leghol pstrengih - by o volymen dabws s the flgyperi e 5| nost

i medi ately dempatath@adtwisidh 3hel@lcoRbliY beviiragiC Ay HeNholdd. aWEhRyaihh aspect
of the invention, there is provided 10 a beverage di spense appar at us

conpri si ng c@ofhigre . dispensa femperasureost ahoro R ader @olager dar thera di spense

tap) and bevgimgewfth Sidele 3. 59PNl ﬁﬂ&%s@ﬂxti‘aﬁgcﬂl&”@%ﬁHﬂ)s%ﬁﬁﬂﬁge to the
di spense tap, the arrangenent being such that the apparatus is adapted to

di spensel® he6¥Bver age cool ed to below the point at which ice would normally
formin the beverage if the 15 beverage were |l eft standing at atnospheric
pressure and if nucleation means were provided for the standing beverage,
and i n whi ch the Rratéraljipnthedvesselchasge wall portionmfasuifigient tragspasencyr eeze

sol I d. Pref e{oaﬁicﬁv tﬁeh&nggﬁﬁéﬂw vedigl HOES v} tﬁ?o%gﬁ g?iggwgfg?opﬁ&ﬁr age 20

di spense pi pework nmay | e a portion which circ erage past the
di spense t apThuscthetviessel| maydrese glasp driokingoesssel. t he fact that cool ed

undi spe d beverage is kept flowing tends to prevent the formation of ice
bl ockages at the dispense tap. 25 The beverage may be kept flow ng past the
di spense tap (or Rriafesahii the beyrsagd is 4 palgmoidurfor sxirmplerthe gbloprafa ti nes

that the bevﬂl@ﬂ@elj. Sttesfted the beverage can be a lager, or a cider.

Aforesaid dissolved gas may comprise carbon dioxide and/or may

20 comprise nitrogen. A dissolved nitrogen content in the beverage, for
example an alcoholic beverage may be in the range of substantially zero
parts per million (p.p.m) to substantially 100 p.p.m. For some
beverages, for example certain lagers, substantially 40 p.p.m. A
dissolved carbon dioxide content may approach zero % by volume or be

25 greater. Said carbon dioxide may be substantially at any of the following
levels or in a range defined between any of the following levels; zero
vols/vol, 0.5 vols/vol, 1 vols/vol, 1.4 or 1.5 vols/vol, 2.0 vols/vol, 2.2

or 2.4 vols/vol, 3 vols/vol, 4 vols/vols or 5 vols/vol or above.



tenperature at which ice may otherwi se format the dispense tap or, in the
bever age di spense pi pewor K. 1 8J UL 2003 WO 01/36582 PCT/ (3B99103824 12
Preferably, there is a cold circulation loop in which is provided at! § dbis2003
one cooling nmeans and which connected to the dispense tap) beverage in the
circul ati oOPY¥IBDei ng kept cold by the cooling means am@TiEHINEpske pt
circulating by punp neans provided in the circulation | oop. 5 There may be
a plurality of cooling neans (e.g. heat exchangers) in the circulation

| oop. There may be a plurality of disp@nse taps associated with the

circul ation | oop. Beverage upstreamof the circulation | oo be cool ed
to a 10 tenperat ulrfe%é'lﬁ Iﬂf‘FZt“léﬁas‘?/Widcﬁ'g"@bg A% 6rﬁ?‘i°ﬁ‘ﬂaﬁgdgg§eraage under
the conditi offecRénidRFPVralelbctricilly [Proidld € a8KBR iRNoeslakte tdaa/drever age in
t he pi pework upstream of the circul ation | oop. Accordin? to a twelfth
aspect of th&isiblgdight displayneFhe jaydible;perdeumanse mayabetupeiul rampsirdl dr aught
beverage, COSRMdS! TRk PRIIE Hight B%ﬁiaﬁ)ﬁﬁ}a&wﬁpriﬁaﬁﬁbl@ﬂ%ﬁwBﬁﬂ@ht‘?‘“'et for
col d beverage from said heat” exchange fmeans to issue fromthé outlet,
openabl e &nd cl osabl e val ve nmeans to control supply of beverage to said
outlet, and a bevgr [ | §reul:at.e in said
| oop. 20 The bevet?é%gﬁ%(gF\l{egil’%‘%tzlséa%?cealn?%oﬂ?z&ltég%egvlﬁgﬁtrts%gﬁeavfi \k}{éﬂr‘r‘gans IS

cl osed. Pref enclbsuyd ardaagéd tp cennepl theeresprl fpomevdem fram ot deast ane sislai d

bever age. 250p&ﬁggga§§ngf circulating the beverage is to reduce the risk of
or avoid freezing beverage bl ocking a beverage supply path to the outlet.
Said |l oop may include a beverage fl ow passage in said heat exchange neans.

189U hp2003 V0.Q4GE%2 CUAPISNAOR heiyblich RRESH HiehARRRY Tont

t he apparatus can con%r se a uni enser nounta na counter of a
drinks' bar hextragenpompiisigg ahwathe aontentciraing disselynd gasidontent, oxlidrein,. 5 A

bever age 1 OWeLl vaald SSARSHA BefEREL 10 khoish e\ HRNA. BasE age to the

means.” Fhe
freezing point of water at ambient atmospheric pressure and delivered in a
vessel to be drunk exposed to ambient atmospheric pressure, and wherein
15 in said vessel aforesaid gas bubbles out of the beverage and at least a

portion of said water content becomes ice.

According to an eighth aspect of the invention, there is provided a
beverage to be available on draught and comprising a water content and a
20 dissolved gas content, wherein prior to being drunk the draught beverage
is to issue, at a temperature below the freezing point of water at ambient
atmospheric pressure, from an outlet into a vessel open to ambient =
atmospheric pressure so that aforesaid gas bubbles out of the beverage and
at least a portion of said water content becomes ice.
25
If desired, the vessel which preferably may be a drinking vessel,
can have a shape or formation to promote formation of the ice. For
example, the vessel may have an internal surface to provide nucleation
sites to promote formation of the ice. Said surface may have at least a

30 surface portion which is roughened. At least a wall portion of vessel can



| east a portion of the |loop. The flow path may divide into a plurality of
beverage routes) and 10 the | oop may conprise one or nore of the rpgt @fz
Internmedi ate the reservoir and the first-nenti oned heat exchange ne r‘i‘ . Dpﬂe -
beverage nay be subject to the effect of second beverage cool i ng heat
exchange me@ossesstd The reservoir may be subjected to coqldrighoobisafesi red)

t he second heat exchange neans may act on at Least a portion of the | oop.
20 Cool ant common to the first and second heat exchange nmeans nmay circul ate
t her et hrough. Beverage cooling heat exghange neans may act on the beverage
25 internediate said reservoir and | oop. One advantage of a specific

enbodi nent obe arranged, thchangei eolodraautpmaticallyl wghuariatioprinemperspak. bever age

using ice thsﬁei\g‘?ﬁ ﬁg‘aﬁ&%awgﬁ'%fﬁe%Q&Xﬁorfﬁﬁl?ygg '&er}g nore agreeabl e because

di lution of | canno occur . vanat'age may be that we can
provi de a beverage in 1 8J UL 2003 WD 011 36582 PCT/ GB99/ 03824 14 which

t he exi stence of coqling i.ce therein may. be sustaipned wherehy the drink may
be kept cold for ]gﬁ “é%?t‘g'ngbedgﬁseﬁ 5d“?ﬂ'°¥'ldff‘é'.‘g ,&af'ur{llﬁ'ércaé‘deﬁﬂﬁa e®hay be
that we csn pasvisiv kiretia@tioh NofMihe lbederagheadrieh @i Qonmiprised abbiat ai ned for

a Longer period, of ti than is aghieved by the sane beer di spensed at) say
6C, or at sa9‘°2ﬂ9eu§Pﬂg’$sPHW%“'orﬁi'h%p‘g%{ﬁe the hexpeage apphfarming e& o

further advaidepslf, @his Odppeeroas]i mpdllyOhe 1¥at,| FOdRBE Ithd rae dfddledse &Nabl es us
to provide beer in which ice may develop therein as an interesting visual
di splay. 10 dissolved gas from the beverage, for example lager, and appears to
improve the drinking sensation, taste, flavour or bite. We believe that
10  this is a combination of the low drinking temperature (maintained by the

ice) and the greater amount of retained gas in the beverage.

The presence of the ice can provide an interesting and attractive

feature which can be particularly fascinating as the ice may expand at a

15 noticeable rate throughout the beverage after the vessel is filled. To add
to the interest, the ice may include therein one or more streaks or regions

of one or more colours which contrast(s) with the colour of the ice and/or

beverage.
20 The aforesaid ice may be, or may have, the character of slush.

According to a ninth aspect of the invention, there is provided a
method of serving a draught beverage which comprises a water content
and a dissolved gas content, said method comprising issuing the draught

25 beverage from an outlet into a vessel, prior to said issuing, storing or
handling the beverage in a manner which impedes loss of the aforesaid
dissolved gas from the beverage and cooling said beverage to a
temperature below the freezing point of water at said ambient atmospheric
pressure, and in said vessel aforesaid gas bubbles out of the beverage and

30 at least a portion of said water becomes ice.



It is extrenely difficult to serve a glass of draught cider with a head of
froth or foamso that the head |l asts for any appreciable time. Th®ugh2g is
possible to create a head by dispensing the cider froma font containing a
sparkl er, the head qui ckly di sappears. Because the use of a 15 spar Kl er
slows theV8&P8Ty rate of the cider, it takes |onger t'STHEPPYB a neasured
volunme than if the sparkler were not used, and because the head quickly
vani shes anyway sone people think use of a sparkler pointless and take if
off the font - sonetines wthout per m%sion. 20 Anot her object is to
provi de a nethod of serving draught cider containing a dissolved gas
content so that a head on the delivered draught cider in a vessel, for
exanpl e a dri nkifecayiingsto jastepthr espsetapf sheyimyventinni mkerefigrpravidedger peri od
of tinme tha e g4 de I ' tQ. kno 5
Accordi ng tgl egm[ah?ﬁ’ g%ﬁ‘?fr?gags 6’25?{‘ ygg p%’eml tﬁeg‘gﬁ ?gﬁﬂl Pﬂr}'grg%él p@’qg“ o%tlzded a

met hod of sbmawti agpeitinngbf waldef someatraospamertcypmadl \estbed camprising ei n sai d
ci der copprises,.a_waler tent and a.dissolved gas content. said nethod
compri o1 ng. BESTRg Y iEueRER e CEuflifind A dSh aPRnl RM At 50 po nt
of water at gasnizortent,aissnigheed dryighe beveraganfrothelanvetiatgintdiea Gaid ed 181
Ul 2003 WO 011 36582 PCT/ (B99/03824. 15 cidey. into said vessel, said cool ed
i der bei ngvEiy SBEESOFA fraviags Horing or fapling B beGraaRina MARSTC| der mmy
be cool ed t @hicht afip&dedt 158 dfnafoesaidgRoBled Sgfhubonithe aldvira@e ani C tO
substantially -12C._  For exan‘gl e, the cider rradﬁébe cooled to substantially
-6C. The gr &opling 33id beyerage to & tempsratutsy belav the frepzmeReint of ¥ atfper at ur e

to. whigh the seiddambidit REnésPRERE. prefsudeSinded, vidigl asghiey o deeciray i ssue
froma dispense qutlet 10 through a sparkler. However, the cogl ed cider may

pass t hr ougREVEIORIRE finctheppeyesagen in, the Y5asebe s4id: Yisyals fisplaxnet §tteste ci der

i ssues. comprising aforesaid gas bubbling out of the beverage and formation of

-—

ice due to at least a portion of said water becomes ice.

15 Formation of ice can develop in the vessel so as to increase the
amount and extent of the ice from substantially an upper level of the

beverage downwards through the beverage.

At least a wall portion of the vessel may change colour
20 automatically with variation in temperature. Said wall portion may

comprise thermo-chromic material.

An implement can be inserted into the beverage in the vessel to
encourage formation of said ice. For example, the implement may be a

25 thermometer, or it may be a swizzle-stick.

Colouring material or dye can be provided to form at least one
coloured streak or region in the beverage and/or ice, the colour of said
material or dye being in contrast to that of the ice and/or beverage so as

30 to be visible.



Preferably the open-topped vessel is chilled before receiving the cider.
The vessel may be chilled to substantially 4C or may be chilled td 83Ua2003
tenperature | ower than 4C. For exanple, the vessel may be chilled to
substantially OC. Said ultra-sound signals may have a frequency in the
range of swubewamsszi al |y 20kHz to substantially 70kHz. Folcexaiifh®Rz t he

ul tra-sound 20 signals may have a frequency of substantially 30kHz. The
ultra-sound signals can be applied externally of said vessel to said
vessel . 25 The ultra-sound signals may;pe applied internally of said vessel
to the cooled cider. Thus an ultra-sonic signal emtter nmay be disposed in
the cider in the vessel for emtting ultra-sound signals into the cider in
t he vessel. i . 8 / 6. _Th i spense
out 1 ot 1 rom uhi chiEekssiEiRdeREn® taytaisel ol iz (el tnd tngdfal, 3001 oG
to act as anomulye to therievsesiggrant/agnicét er to provi de aforesaid ultra-sound
signals. Aforesaid ultra-sound signals may be applied to aforesaid cider
flowi ng through the dispense outlet. 5 The di ssol ved gas content nmay
conpri se arbon dinoaned mestidl, the rbelvecage nmay igsue adtbsubsandxilgle 4@ Vineppr oach

zero % by volune or b reager nd/or the_njitrogen content y approach
zero parts pB¥ ‘?ﬁsfqliaBﬁ t? .egﬁ?ﬁ‘}’egfm%m&?rgé‘tfé“e F’S erage ot )""ts?ni;'l,il 'E%Jr)bon
di oxi de cont £igé ahwost ambQiase1P b abldadt subsantidfly b3°ol une and/ or the nitrogen

content may be substantially 18 parts per mllion (p.p.m). According to
the fourteenth aspect of the invention there is provided cider in an

open-topped vesseAcddr@in®itd shobldvénth Yspdtd of ahéliidentivfd thbre B pragddent and
wat er content;) and wherein said cider has a head of foam over ice) said ice
3

bei ng f olreda PPERFAGRAISPERIE 2PRATALHLFURPEHRAE cApling means adanterbio 8UA ding to
said fourt eeaédzr@%pﬁﬁsem D9E, b HHEIENEO Rap, SAHdIbERREE AR pbrie ﬁ?waﬁc produced
Yy (0]

at least in part performance of said nmethod according t he thirteenth
aspect. 20 Agdapied togcanyey the bevespgatoathsclispegpe tape theperangespentheing i s

provided a MgfcROthaPlind Upp@tdthd'9s AdBERE QNdBheRYe tHE BBvREd choRaCE Vessel
wherein said cider conprises a water content and a dissolved gas content,

sai d met hod edaprthsineiptpatovhighige avoytdaoomalbhform irerthgheversgmifithd ce in the
2S cider g4 r o Rl £ wtbe S8fc0sMRGRE £0RFSYphedd brbdbubdialdV RS ffkiestfddd | CE
formng a | ayer cg(;ee\r/er ed b)? §::tai d %ead. Inbsgli d(¥r'r'et hod acgorﬁﬁne to the
fifteenth asmeans oferghpravideshtfopnthes stagdingadeverdge.c andnin pehishothrced at

| east in par : ' t | 0g;4 0 the thirteenth
aspect. 1 Enfindifid REIRNGP 5 s 3Bp8 IR U] BE Ui ilid.

Preferably, the apparatus includes pump means and the beverage

20 dispense pipework may include a portion which circulates beverage past
the dispense tap when the dispense tap is closed, the fact that cooled
undispensed beverage is kept flowing tends to prevent the formation of ice

blockages at the dispense tap.

25 The beverage may be kept flowing past the dispense tap (or through
it when it is open) at substantially all times that the beverage is at a
temperature at which ice may otherwise form at the dispense tap or, in the

beverage dispense pipework.



PCT/ GB99/ 0382~ 17 According to a sixteenth aspect of the invention there is
provi ded a nethod of serving a beverage in an open-topped vessel,
conprising providing a beverage having a water content, cooling t&euL 2003
bever age f erature below the freezing point of water at atnospheric
pressure ?%@I’%G%gfi ng the cool ed beverage into the openPtHEB&Y3Fssel , and
pronoting formation of nucleation sites in the beverage in the vessel at
which sites ice fornms in the beverage from aforesaid water content. 10 The
beverage may conprise a di ssol ved gas léontent which bubbl es out of the
beverage in the n ? i cl eat. i t,

af oresai d bubbl e‘§§$ﬁ%blg,egxg?%§sg£ %gbda%lgé‘gg@?'g(l:@ dint ghg:ﬁqgfér égn‘?eg tuI t rasound
to 15 pronotleast opmat ¢omhingf meand emdi ovhich temnedibd toe\tbe adjeperay Gpupri se

solid matter,_actin Qr_pronoting f.ormatio f aforesaid nucleation

S tes. 20 adedriengn e SireBolit ookheiik KBk Sl B e RaGHRk Fasthf affe 1
provi ded an bepppkeptusiréulaing blyypuangl mrsagh tprbeided dgethe cirgatdtinnpopever age
cool i ng heat, exchan nmeans,. a hever.age outlet for col.d beverage from said
heat exc ang'léheﬁ%é'l"@’g g% 3 élé‘[@“?’ r°gﬁ?h&gdﬁ?ﬁ“été'%ptﬁéﬁi’“éha&ﬁﬁrs I‘ng‘bl e val ve
means to cordifcalativapop. OfThbes aiaggbe taOpluaality Ooft HRper@diaps sywinte® 25
circulation |gop far everg’%e to circulate in said | oop, and sai d heat
exchange ned’ﬁ‘éhﬁlﬁﬁf‘f 14 ¥°Rool er or cold water both cooling said
beverage. The heat exchange nmeans may conprise a heat exchanger which can
30 cool the beverage and al so heat the beverage circulating in the | oop.
189 Ul 2003 WBeHemEasastieany ohdbs (Pirsslation 100p FAY; bEx 4¢P #my use the

pel tier 19f f agfhpé@irBadboat HRY & SAiclRfice Rt formain el bRtagendidet Qhean cause
heating of the bevera S The invention wil|l now be further described by

e.
way of examfeaditions of g?‘BP%’ﬁB’ée #pd PressurecerpsEfniad Ly theRavgRBEinRE ch: Fi gure
1 is a diagr rkCup$tr@¥in f tRPBRERALHS idp. del i vering cool ed draught
‘beverage; 1 igures 2 to 4 show diagrammatically in elevation a drinking
vessel filled with draught beverage delivered by the apparatus in Figure 1
to illustrate sUQGRSAIiNE t6 NARIARNOLsp¥&r blaftﬁeoﬂ?\rehﬂoﬁ.h&epé‘{ﬁp@%d@ét_er
delivery thereof into a drinking vessel; 15 Figures 5 to 7 respectively
shows dildgr ARReLatys o wrll diasghiobryeragey Somprising bryaragedient exchange t he way
the deliver e ASVEHR0&afRBuld&t PP LYRMbdvRrdeRSrsthisaid e ¥RdRRke nredndi guUre 8 is
a diagrammatic view showing in elevation a drinking vessel filled with a
bever age deltP\isyuedfngyn thee odfiptarenenable pnd; glgsable valve means to control

supply of beverage to said outlet, and a beverage circulation loop for

beverage to circulate in said loop.

20
The beverage can circulate in the loop when the valve means is
closed. Preferably, the loop comprises pump means to circulate said -
beverage.
25 A purpose of circulating the beverage is to reduce the risk of or

avoid freezing beverage blocking a beverage supply path to the outlet.
Said loop may include a beverage flow passage in said heat exchange

means.



t he vessel being shown standing on apparatus represented ~ diagrammatically
to apply ultrasound signals to the beverage; 25 Figures 9 to 15ngﬂg\{y§ 003
diagrammatically in el evation successive changes in the devel op ;
variations in a head an the beverage subsequent to the beverage being

subj ect ed Hbdgs asound signals . and al so to devel opne ,%g éﬂ&iatlon in
ice fornmed 1 n the beverage; WO 01/ 36S82 PCT/ (GB99/ 03824 ure 16 is a
di agrammatic view of an alternative nethod of applying ult rasound signal s
to the beverage; Figure 17 is a diagrﬁ tic view of yet a further nethod
of 5 applying ultrasound signals to the beverage; Figure 18 shows a pint of
| ager bei ng exci {red ﬂuyefexhtd asbodoenk; gwrepph@atshm ¢dmeprisens wifit bager in
Figure 18 after ' r three m.nutes; Figure
2075 di aghZhmsr OGN or i e pOpRL A paflcop R BB gnt o der
15 Fi gure 2ZExtimange dicags anddtid cutldtew showi ng in el evation a drinking vessel
filled wth cider delivered by the apparatus in Figure 20, the vessel being
shown standing on apparatus represented diagrammatically (and simlar to
that in Bigure 8x bevérapé Vilowt pRhS 4N Eohhatiah Srdsbrviole ofi HRN dratighfi gures 22
and 23 shows diagrammatically 1 n elevation succe55|ve changes in the

devel opnent bBY“P&Ra tQ dhe J‘Fﬁbﬁyhaﬁg% meaREadThe flate pathy@raysce@prseat to the

ci der bei ngle%dbh%%h% &othgélﬁ,g,% sound signals and al so to devel opnment of or
variations in ice formed in the cider; 25 Figure 24 is a diagrammatic view
of an alternative nmethod of applying ultra-sound signals to the cider;
Figure 25 is a di rfﬁ,m"r? C 0 plylng
ultra-sound si gng?‘g to ?121 gl:ﬂé:drﬁﬁg Mﬁtag’h};ﬂégl 8%E PCT/G% ?{%SZM%Z)O Fi gure
26 i s alfi athelopnimay corapyisst onmex mere ehhediomest of apparatus for delivering
cool ed draught beverage; 5 Figure 27 is a fragment of a nodification of the

apparatus in Figure 26; and
Intermediate the reservoir and the first-mentioned heat exchange means.

The beverage may be subject to the effect of second beverage cooling heat

exchange means.

15
The reservoir may be subjected to cooling.
If desired, the second heat exchange means may act on at least a
portion of the loop.
20

Coolant common to the first and second heat exchange means may

circulate therethrough.

Beverage cooling heat exchange means may act on the beverage

25 intermediate said reservoir and loop.

One advantage of a specific embodiment of the invention is that it
enables us to provide cool beverage using ice therein in a way which a
consumer may find more agreeable because dilution of the drink cannot

30 occur. Another advantage may be that we can provide a beverage in



Figures 28 to 34 are diagrammatic views of still further respective

enbodi ments of apparatus for delivering cooled draught beverage. 10 Wth
reference to Figure 1, draught beverage is stored in a keg or cadi® AUl h
may be nmade of metal. The cask 4 can be stored in a col droom known per se
in public WB4Y¥¥s82%r clubs and/or) if desired, in a nore PSH&HFe3824col d or
cool ed encl osure 6, for exanple a tank contained a 15 chilled m xture of
wat er and ethyl ene glycol. As stated above the beverage has a water content
and a dissolved gas content. This gas lrﬂay be any sui t abl e non- oxi di si ng

gas, for exa r d|o e and/ or roge u as

di ssol ved | n%k’g %gveg?sgené: © %Olm\ﬁﬁ ’tcg thg it %gg uzﬂ s g%%ng w&ﬁﬁe f%‘?

bever ages, adwink hfaypnreel@uk:eldv\lotrhnrextmw@eﬁodoalmdléo t he remai nder of the
supply apparatus (described below) may also be within the usual known range
for beverages supplied on draught. The beverage may be a beer which term

includes |ager, &\ @urthé mramacgé rﬁayoué thad 'wd8dh PR Vid<IBEverd; mdivﬁﬁﬁl ved

carbon di oxi de c nt ent may gjreater t han substanti al 1 vols/vol or 2
vol s/ vol nd?® gp b‘@e%eﬁﬂs't“éﬁt'?ealsf‘i} ined 1951 %iteses epericg L?rfre“mﬁn@%r'st he

di ssol ved ni idhiea ngomeelammeb%ﬁséhﬁdam i aly| §°C50P o -say 4°C 3sinp: P | f
desired the carbon oxi de content may be su stantially 4 vol s/vol or

subst ant i al | Similag or the sameTdispense sRBrratusnt 1§t anfurthss aduaniass op 08¢, abv to 6

or 7% abv, pérﬁl‘;cﬁﬁﬁtghtyofd'ﬂé%a&\’uon:%ﬁ tilatll%eﬁmes us tA/\gr&\ékééﬁé&m% ifhe beverage
may be a fIavour ed al coholic beverage. PCI/GB99/03824 A punp 8) arranged to

oper at e subslcarlF!qYaqulePrﬂhyrqmehaﬂh%tefﬁsmueﬂuhyd@pbvabl e valve 10 is open,
is proviggd to punp beverage fromthe cask 4 along a pipe 12 ultimately to
the valve 10 and a dispense outlet 14 therefrom In known manner, a bl anket
or atmosphere of Ihdnexirémshindifficulstor sexeel agglasy fofrdranghtptidec avithon di oxi de

andfor nitr ofBR) of frobf B! fAGMh 50 i nafkadtiab{sOfrady ggw fiofd/BRley 16 and™

assists the punp 8 he extraction of t everage
di spense uni Thoughi lh(!ﬁ possible jo rreeate layhead bysdispemsingsthg aiderefroinraifanst ed by

i nterrupted édn@ﬁﬁmé %ﬂﬁle‘iﬂ ?1&? exaﬂgfﬁly'mya[pﬁgaﬂgnuﬂgfa%s éhé)[lSé B¢ hhe

vicinity of adrin e’ on I ncor por at ed
into) a Hounwparklerf skows thardelivarypragiofithy cidert fetakey dong2o to Hislipepe 12

di vi des intopy EMr%ﬁéﬂu&%@%%tb@% afder @%%Jﬁ‘é&%.ﬂﬁé{a ectg)g?%fﬁﬁlhvg 10. ne is

farmed by piping passages angers 28a and
28b) and t hequitkigrvanish@Qayoyayesbne periphs ﬂgleAaa) oR4Isparklier pointlgsassdges 26 in

heat exchangﬁkg ﬁgﬁ t@@?ox&S%onénm'suzl@{ %mggogl rcul ates cool ant through

passages 32 In e heat exchangers series by a system conprising
a coolant flow pipe 34 25 and a cool ant return pipe 36. Beverage pipes 22a

and 24 550 be Duidied bREE hetiol fobig BRRE ot el APl Pes 34

and 36 to form a eat exchangers ate heat
exchangers. ¢ontdiningl atlisevivepdigps 40nteiti sohthahy hepd oat the clehivered airadght ext ends

DeLuee e ShE Lot FoP Rk CHARL e b SAHREAESD {1, 30
for a longer period of time than a head on cider served by hitherto known
methods.
25
According to a thirteenth aspect of the invention, there is provided
a method of serving draught cider in an open-topped vessel and wherein
said cider comprises a water content and a dissolved gas content, said
method comprising cooling the cider to a temperature below the freezing

30 point of water at ambient atmospheric pressure, and delivering the cooled



18J UL 2003 WO 01136382 PCTJ(EB99/0382:1 22 forma circulation |oop 22, °
24, 40 around whi ch beverage is continuously circul ated when valve 10 is
cl osed. As suggested in Figure 1) in the beverage di spense unit 1?, .Lln%lﬁ
heat 5 exchangers 28 are within the cover 20, whilst the valve 10 :Qn
outlet ldgweans8g,on its exterior) and a portion of the g&f’&%’%’%ﬁn | oop
conprised by the punp 40 and sections of pipes 22a and 24a 1s al so external
of the cover and may be exposed to anbient tenperature at the bar. 10 If
desired, the pipe 12 may be incor pora{gd i n know rmanner into anot her

cool ing python 42 conprising flow and"Teturn pipes 44 and 46, carrying
cool ant fr osidandntoasdid tvessel,Ckdill | cepladnéided Heingvartatdidd td ehd effectagr
arrangenent - and particularly that provided 15 by the dispense unit 18 by
the heat exBl&h S50 cools the beverage that the beverage issuing
fromthe outlet 14 when valve 10 is opened at a tenperature bel ow the

freezing point of water at the anbient atnospheric pressure. For exanple
the beverage nayIh&stidetaimay (Rayfoplad te an temperatyrg cinofthe iagan®f ally -1 C

to subst@nt lstantialiygn e @ dibbakiiNgy VESTE! Fk e48m@ld, hé Bflledlndss. The
range may be substantially -4C to substantially 6C ~Atarget tenperature of
-5C i s ai melef@oled tqeubsantialbevitage THet Areatssuthesalsopalpsirengtle bt he val ve
10 i's cl osedolunlaeinBaywEAHR tbﬁpaaimltamﬂc@%@ahmay%'Jom round the | oop
22, 24) 40 so it cannot stand still and start to freeze and bl ock the
supply path to valve 10. In the case of draught beverages) for exanple
beers, conventi opa eryed_ . o] et i de a known

’ 1td' &
orifice plate) 81;% g“?’?heeﬁgdgﬁ %&; ?%eg‘%n% gefglglrﬁ r?g.%ipgqg%ogﬁ L 2003 WD
01/ 365820 PCiircEglD /a0 3pdarklez3 \Maweveef ¢heroeledocidegunay passiitiough camaught
beverage 50 _j. ' fr | . Fi.qur into a drinking
vessel 52 (?Jgrﬁcgg’yrtr%?%ggl%plegggs§&lfﬁ%g%%vehrlé}gttaéﬁ éslgg&lg?)‘i%d to anbi ent -
at nospheric pressure 5 and anbi ent or roomtenperature, the beverage
tenperature star ingrease) . f ex I Oz 3G Al st.imnadiately, a
slug of ice 54a #%rférfg'bfﬁeglre ?ﬁeer? %°8§£%f"°?§?§ {\%eéstgléfggﬁfoarfr?eﬁeewh" er° | evel of
t he bever ageidet.n&heceessedimmy backitdd tovsulantially)4°CSoamag bel dhilddd toucl eat i on
sites resul {i fromth rm o] ubb f dissolve lf the
bever agg§50£ﬁg'§p%rag“erg ogﬁ'r %H‘o‘?%f oie;?n'bf ﬁae'J"f%(s?é eo‘r'esrrﬁglj bt Bg:l%gl\l/\?dt{?e head. The
or a great esulpganttially @°Fe i ce may be in the nature of slush and is forned
fromthe water already formng the beverage. The slug of ice grows as
i ndicated at 54b in

Said ultra-sound signals may have a frequency in the range of

substantially 20kHz to substantially 70kHz. For example, the ultra-sound

20 signals may have a frequency of substantially 30kHz.

The ultra-sound signals can be applied externally of said vessel to

said vessel.

25 The ultra-sound signals may be applied internally of said vessel to
the cooled cider. Thus an ultra-sonic signal emitter may be disposed in
the cider in the vessel for emitting ultra-sound signals into the cider in the

vessel.



Figure 3 and 54c in Figure 4 until it may substantially occupy the vessel
52. The growth of ice (in) say) a pint glass) can be acconplished in a 15
mnute or two, is fascinating to watch and can give rise to inter&gtl a3
visual effects based on the gromh of the ice and the bubbling off of the
gas. Anot TP 0¥348r esting visual effect is that cool ed b@¢EGRYRESsHIel i ver ed
into a drinking vessel fromthe apparatus in Figure 1 swirl in the vessel
for a Longer tine period than beverages whi ch have not been cool ed. 20 Not
only does the formation of the ice givi rise to interesting visual effects
) but the existe | hel ps keep.the drjnk l. | onger. Al so)
since the ice isrflger gef@sgg?sr%o%&?%eﬁ\?v%t ‘év?lpclhn&t%h%ootl)%dv8'rdaeg5é,ssc%%génk)°e\§§§age i's not
di | uted by tesselcmay Ibe ddapted fonctass ah adtrelsonic bsigeal saittet he prbviaser al |
amount of al ctohol .d:]erlrai ns t e.sage [ ft he .qont ai ner when | he icg) fornms, but
since water PETBRINJTREAIDSIENWE-| cg OfeRAd, HEERRTUR 818R3kG Aot he

remai ni ng | i appilidd he\eesragia cidee fRAGAG thiduph thddispare Watliks. The vessel 52 nmay
be shaped. or forned to encourage formation of 30 the ice. In Figure 5) a
regi on 5§(havi ng a rough surface) is provided to 18.1 Ul 2003 W

01/ 36382 PCT/ GBO9¥H 3 QdolR4d egObbmeft ndyMBéhprisedlcartonl aitixidy afillfops t O
pronote formations of a further ice slug 54d which rises as indicated by

arrow A to eMfReege e icé_éb%“i gipxide FOYetRASPIG FeOnTa R YYP™ST o% RE vessel

52. 5 In Fi Ogelted, ahdIbF@fid Altrdfenfdontdi®mdyCSpprdsch PerbarlOsbr Rfllibhe beverage
50 is encouraged by the insertion therein of an elongate |Inplenment or rod
60 _represent@dp-i“h)qug'Eﬁ &repieyy for exgmple.ciher carkom ioxide fcontant imas be2 and 64
at its | pyers@Rtnaddy SR BﬁSP@lﬁHeV%M/o‘é‘h'ﬂfeh dittbEE conbéne UnfAge pdevel opment
of nucleation sites.” I n another instance, 10 the FTod 60 may bé a

t her monet er Paantipily A8 Parts pes miliony@eptm-b t ake the tenperature of the
drink to see if it has risen sufficiently high for it to be safe to drink:
The inplement can be used to push the ice around. In Figure 7) coloured
regi ons or streakhkcegrdinghémrthe nfeurteepdie aspect Sofrtlie pinventige #ere Tiese
col'oured for pati RA%:iddrSq A" S8 68! PR EinWaid Ofded R § dikbivahe)

col ouring naé’gg’ri al slorr 3yaesé$ntto¥?%£%gever.agen%fg.“p%hg co ou#lgﬂig‘lehnteri al or
dye, whibh sgasmepntenttandivsater contents @nd ivchereia saiddcides, basngdieadngf fbami nj ect ed
into the bev L Ao hedf Qs e y .an t he
aforesaid i nﬁ%%ﬁt&%@?gﬁék%%gﬁl e ‘?o? %ﬁg e@ésé@%ﬁt@t gp %ge a wal l

of suffi ci entider agropding rtoysaid feursaentthaspfect phithicoinventiomesdid diead @gd54 in t he
beverage 50 ;..C anded b8 Shapgi [ I preci at ed.
25 The dri nkllcﬁga\%)éts)%e?’p‘gcg{cgggmb% ?toE mgg OP 9 %fﬂ%ggﬁxﬁeﬁglljngw??ace ar eas
formed of) neacerding t¢ ther thiskeamth espekr no- chronic material) which

autonatigql |y changes colour with tenperature change. Apart fromthis being
a further interesting visual effect, the attainnment of one particular

col our may si gnalA¢deadingie atifteeniheaspest f the inventipn shererip@rexided af or 30

dri nki ng.

method of sustaining a head on cider in an open-topped vessel wherein =
said cider comprises a water content and a dissolved gas content, said
method comprising providing a head on the cider and forming ice in the
25 cider from water of said water content, and in said vessel said ice forming
a layer covered by said head. In said method according to the fifteenth
aspect of the invention, said head and ice may be produced at least in part

by performance of said method according to the thirteenth aspect.



1 8J UL 2003 WO 01136582 PCT/ (B99/ 03824 25 Whil st any kind of beverage
havi ng a water and di ssol ved gas content nmay be used, we believe that |ager
denonstrates a visual nature or character of the invention. 5 VW§huylL 2003
reference to Figure 8, a draught beverage 70 (which may be a beer) for

exanpl e aw@@@isis2! S delivered fromthe outlet 14 (Figur chf)cﬂsw%a@zﬁ dri nki ng
vessel 72) for exanple a glass which is preferably rather tall and

preferably has a clear or transparent wall. 10 Preferably) the vessel 72 is
chilled before it received the beverage. - The vessel 72 may be chilled to
a tenperature of substantially 4C or l'ess. Far exanple a known bottle
chiller may be usedtotdingho lal snxdeenth%pe:dt of 2h¢ invenbiohahédeais|proviidedvai | st a

k I f .chi th | to 15 tt|| QC. A head of
Foam i S anovReBod 70F ARHIRK cf chBTapbs it & Seb PRty YABE b tHBRFBE of (e

vessel 72 whabvidiey YebdRlageonivahda aaa‘euldontme,swcﬂd:gvmwﬁa)eri@r teyanpl e a
pint of the beer. Imediately after the cold beverage is poured into the

chilled 20 JeReeqaturs helpw,the, freezing ppint,pf Srater @h atpgspherici pressuited in a

shal | ow deptdeliQbritgtifd cddled Be@erﬂ%es b e oae% @ppéa vuésbr aRURdndengr ati ng
apparatus 80 in which the dish is securely nmounted or affixed against a

base part sXormaion Af aycleation shes Phthe bewerage ingthe vesselops which sitesmay be

arranged to x@@?&rrﬂé'xﬁ&ﬁé%@@&a?é%ﬁfo’r&aﬁi fhedushfner ange of substantially
20kHz to 25 70kHz. For exanple the beverage may be subject to ultrasound

signals of a frequency of substantially 30 kHz or sone other frequency
sel ected fromthe aforesaid range) the water layer 76 providing an

ul trasound for desired period) though usually a short period of a few
seconds,10f or exaﬂ%leebegamamy apmprisma dissolvedegasceantens wihigh hybbles

rpect oo Dabaihe Bybusydhe SEUH SGPRMT AR budBHSIARE [P VY

ul trasound iaforepgidibabibleBor exanpl e by having to hold down a

The beverage may be subjected to an effect of ultrasound to

15 promote formation of nucleation sites.

The beverage may comprise solid matter acting as or promoting

formation of aforesaid nucleation sites.

20 According to a seventeenth aspect of the invention there is provided
an apparatus to supply a draught beverage, comprising beverage cooling
heat exchange means, a beverage outlet for cold beverage from said heat
exchange means to issue from the outlet, openable and closable valve
means to control supply of beverage to said outlet and a beverage

25 circulation loop for beverage to circulate in said loop, and said heat
exchange means comprising a cooler or cold water both cooling said

beverage.

The heat exchange means may comprise a heat exchanger which can

30 cool the beverage and also heat the beverage circulating in the loop.



switch) or by altering the setting on a control. The result in a short tine
(perhaps a few seconds to the order of 5 ten seconds) is shown in Figure ?
in which the exposure to ultra-sonic signals has pronoted a fairlyl B:Igﬂbéﬂﬁ
sudden formation of a mass of bubbles 86 of the dissolved gas throughout
the |iqui WOPEBAge. This causes the head 74 to increaskCT/GBI@BRt . As
shown in Figure 10, the head 74 may rise out of the vessel 72. The gas
bubbl es form nucl eation sites 10 encouragi ng the quick formation of a mass
of ice 88A just below the head. This #8e 88A may be of a rather slushy
character. For a period the mass of slush 88A grows and the head 74 rises
as shown in Figure 11 but the bubbles of gas are no | onger so nunerous.
Nevert hel ess, thEhe baat exchangernmay wae ilenpeliiee effecicsmuthagiangvetser efat t he

formati on of,| i h ody 15 qf _t.he verage) this ice 88B nmay be
nore in theelnegﬁﬁcragggreﬁ éﬁ?gest? cf%rca‘ésfg'r?ﬁf"égggghvﬁ %V%éggrer akes, which rise and

agglonerate to forma flaky nmass 88C of ice on the underside of the slushy
ice mass_88A. As.jndicated in Figure 12 and 13 the ice flakes continue to
form for>a peri o'ag'e r‘i‘%"é‘t‘é’ﬂdw@t'@%ﬂ bfhé“’ihfé degerdbedsy s RArFA™PH ough t he
beverage 70widOreGrend {0 &) dcbompimany ahaMhgd ih whigure 8 to that in Figure 14
may only take one or two mnutes so the increase in gas bubbling and the
-formation and visible devel opment of the ice takes place fairly quickly
and can be interpgurdd RN dlagidihaldToiew18f BHARANE 18r 41 RPHE" dd1ddNr ough the
25 glass 72. To enhance the theatre, drama or wonder of the event for a
custoner at the arsMsevBEaBei he operation of the apparatus 80 may be
acconpagped by an automatically (or manually actuated) occurring audi ble 30
perfornmance which may be nmechanically or electrically produced using | 8
~ a ~ 2003 WO 01Fisyse ¢y épdwrosiserapmatisyliy inpplevatien agidpinkipgout
dramatic, MSiColestd HHBE Wikn SMHE bebBraBdUelivBiba By o oBfardlidtnl er nali VE,
the operation of the apparatus 80 may be, possibly automatically,

acconpani ed by aF*SPSEUal toj dthesgragy sspmw?w?ophm_amre varighipnge in| thehes of
light. These maypsjefafleditferide®9bSiheteo _iﬂtb%ﬁﬂ'ﬂ?veés@l;t hat case the audible
performance nmay conprise noise resenbling t uncie . 1T desired) the vessel
72 vvhen1§_ubj ect to the ultraséund may be conceal ed fromthe view of the
custonmer in a bagiguk 5e¥@ni3lrgz)peuivé'f?yshla%/s19'3%%9&@%54 Qi Yfisny On one or
nore sides in an gnc osure whi ch may” be on thg counter or pr oxi mat e
thereto, which eillustoating: magyfi¢asions pn throwap dhe delivergd ‘bevgyage may beagi ci an' s
box or cabinet. RPref b YarididiEs PENG-a0€e is a pale colour. For exanple the
15 beverage may ee ge%gﬁ@lg gg'% e% éer, for exanple a | ager. Besides the
ice forming in the beverage ?0 being an intriguing sight) it hel ps show the
cust onepyt he bew i (o] ¥ Lt . di . by addition
of ice frZ(r)om wat ef{gg'?ﬁedr §St ﬁa‘%g%%g?n%{&a%ﬁg %@ve?ggé.ég‘%@?ﬂé{ g(})@g' ead 74
provi des i nsul atvesseldilledwithgebevesagei deliivaredybyf therappematusciacFigeeet 1, whi ch

hel ps sustain t [ r e Dqﬂpl he, du ' of oling <=
effect. Al so thgﬁfcél%ggeﬁqovéet e E}%a 7 SQHﬁgkpgonsuaal&ﬁu% hfée é%(sl'seg%:egnce of the
head whi ch nmay Ldisgrafmgnaticatlyrto rapplysultiasdunderigmilat te mvedFenost pref erably
for twenty mnutes or so.

25 Figures 9 to 135 shows diagrammatically in elevation successive
changes in the development or variations in a head on the beverage
subsequent to the beverage being subjected to ultrasound signals

+and also to development or variation in ice formed in the beverage;



In Figure 15, the head 74 though starting to collapse (at its centre and
nove away fromthe vessel's wall) after the el apse of sone tine, for
exanple fifteen or so mnutes, is still stubbornly remaining, insw 8l 1889
the 30 ice and giving the beverage an attractive presentation in the vessel
72. 1 8 wo /46553003 WO 01/ 36582 PCT/ GB99/ 03824 28 An aIPETW,&\\%ﬁ met hod of
applying the ultrasound signals is represented in Figure I'n Ich after
the apparatus 2 in Figure 1 has dispensed a vessel or glass 72 of beverage
70 an ultrasound probe 90 5 powered though cable 92 is dipped into the
beverage for emtter 84A to give out uftrasound signals. The probe 90 may
be inserted intoFigwrebescisageadibgfaaimeaticheidwldf araditeredivemaietiod 9f suppl i ed
to the vessel. In Fi ur% 12, the disgg se outlet 14 has been arranged to
act as an 10 ul t PRRIBMES Hestpnd sighaly, ﬁ‘m VB6IA&Stoviding it with an
ultrasonic emtter 88B. The ultrasound probe 14 in Figure 12 may emt

ul trasound signals whilst beer is passing through it to the vessel 72)
and/ or may becon®igurepdy tisaf| Jiagipimaticd Vst t ofe YR e fargkeramethadnat and enit

ul trasougd si gnal l%ﬂig%liﬂﬂ?o&@%@%@ﬂ@dﬁxeil{bvkhﬁevesse' 72 whilst the
measured vol une o everage is still being supplied or after it has been
supplied. Figure 18 shows another glass 172 (for exanple a pint) of
beverage 20 170 | i ' -,&X&' Ladi.gat ed by arrow X)
at the base onlyhgyhgﬁﬁh§?$§§t nggghl %@?5 fofhgggggﬁgkﬁﬁhgtanding t he
gl ass of beverage in couplant (water) for exanple as shown in Figure 8.
Figure ' 18 sho t he ass fter. it _has [heen ci.t ed he ul trasound
for about threewg"i “orﬁng gﬁo“s'%,zg%ﬁgnv%fi |‘a§fr i't l%algurset ﬁ(ﬁf'ﬁéi‘hg‘x%i’  ed by
ul trasoand 25 anallowed g3 stand éarckhieimidutéssam i s beginning to form As wl|
be seen) in addition to general bubble formation at a relatively nodest
| evel throughout the volune of the beverage 170, there is increased
activity in a seFigaeo20hisr azdiapgedmmudic tviewaofisappadatust foweldetivedingip t he
hei ght of the gla§§ igZ.gkgt?rspersed bet ween the white hands 120 are bands
122 whi ch 30 ar e®?LES HdHee €8 oured i.e. nore beverage or |ager col oured.
There are 1 8J UL 2003 WO 01136582 PCT/ (3B99/03824 29 typically two to
four white bands_120 vjisible, but increased bubble forpatiop. occur
above aﬂé bel ow F&““eb}alnﬁeﬁ%ﬂ%?%ﬂ‘aa‘izvdiwfg‘??“%é“F i e 8n‘{}8fﬁ'¥%e bands
120, 122 gi ves t hessgl fiHed @fithhéider a¢lévered by ahé apgdratae inRigwea0;ahdé or the few
seconds t hat the¥ | ast. Lt is ,believed that
essel being shown standing on apparatus represented
diagrammatically (and similar to that in Figure 8) to apply ultra-

sound signals to the cider;

20
Figures 22 and 23 shows diagrammatically in elevation successive s
changes in the development of the variations in the head on the
cider subsequent to the cider being subjected to ultra-sound signals
and also to development of or variations in ice formed in the cider;
25

Figure 24 is a diagrammatic view of an alternative method of

applying ultra-sound signals to the cider;

Figure 25 is a diagrammatic view of yet a further method of

30 applying ultra-sound signals to the cider;



they may be associated with the formation of standing waves in the gl ass
172 due to the ultrasound excitation) and nay represent areas of the glass
whi ch might vibrate the nost (although this belief is speculativd gamg 1083
not to be held to be limting). The bands 120) 122 may formgenerally in
the 10 ceWPAI3%Bi ght of the glass, but they nmay not be Pcitgisoo/ess2st he ni ddl e
- for exanple, they could be one-third to two-fifths of the way down from
the - top (or up fromthe bottom). It should also be noted that the gl ass
172 of Figure 18 has a nouth 15 124 thst is narrower than a body portion
126. It is believed that having a restricted nouth forns a deeper and

| onger-Lasting head. This may) or may not be associated wth the fact that
in conparison w tkighhe 20lisine dihglapiatizORicd NSId afoleASEmbbdifedt @St ri ct ed
nmout h has a snall er exposed surface area of head than if it were in a
vessel with straidpRerasisgios)delivering soplohArAught beyessBesi des. Qur trials

i ndicate that best/better results can be achieved on pints of beverage than
on hal f-pints of beverage. This may be associated with greater heat
capacity df a pi figure Bdvis agéragmentonpaa imedifioftidn of Hhefappanatu9§nof
beverage, and thesikgészdafafngct exposure to the environnent has/the |ess
rapid the effect of the heat transfer to the |ocal environnent) when the
rati o of volune of beverage; exposed surface is larger. Figure 19)
illustrates the pi f | ‘ t 30 three mnutes
have expired (or %iggﬁegdzdaﬁggélo edrlzé%a%ﬁ'aa ?ﬁééﬁéﬁwgﬁnﬁen fs%ecgivfj | 2003 WO
01/ 36582 PCT/ GB9 ®nflReimer8§ ofriapparat:s Haw delévepinganboled: dranghti everage! e change in
t he appeg§ ance of the glass of |ager between the three mnutes and the ten
m nutes). The head 14 is sonewhat deeper than m ght be expected, and
slightly project sWithoeterédre tgl Bigarell,2 drdught deverage iehtaréd/inl y kefion | ayer of

ice 188A (of the, order of a S half to a fewmllinetres) extendjng under—
t he head corﬁﬂsgt“e]w ’i‘c‘?%’éget"ﬁaé{éa‘ffa'ﬂ%?}ér &F"l‘ﬁé"g‘fag‘sage T?%da'r?da fA¥re is a
dependi ng prajoac kh®wn br §d Akpublivchc88Boe xlubsdndprdifdesped hinps nioe to five
centinetres int q.the cl eared beer. The pé(gj ection 188B ma%, e>c<ltend for at
| east three WESHIGEPILST \CopiadeenAdniyreedr B pXample 7 fagk cpafaipd,qa
necessarisy chilleppaixthienof watet tandl ethgldne gycdhe NsOjseatéd @bodd8RBei S
general ly ce@t ral i i

\tral balé!ta maye be ?Jnf -aaéi S 4is 1l lcg(ggar Lson twi #B the central axis
of the gl ass e FT85E5 WA SRBFe™f 129 PhAsqlY o 8% cous™ ( LRI 83%®3Wei ng t he
porti on. adj deenhyt ©idtabkadod-64)dising gas, for example carbon dioxide and/or

nitrogen. The amount of gas dissolved in the beverage may be within the
usual known range for beverages, and the pressure within the cask 4 and
20 the remainder of the supply apparatus (described below) may also be

within the usual known range for beverages supplied on draught.

The beverage may be a beer which term includes lager, ale, porter,
or stout, or may be cider. The dissolved carbon dioxide content may be
25  greater than substantially 1 vols/vol or 2 vols/vol and may be substantially
2.2 volumes per volume, and/or the dissolved nitrogen content may be
substantially 25 p.p.m. to 35 p.p.m. If desired the carbon dioxide content
may be substantially 4 vols/vol or substantially 5 vols/vol. The alcohol
content may be between 2.5% abv to 6 or 7% abv, preferably 4-5% abv,

30 £ 1% abv.



It wll be appreciated that creating a beverage having such an ice 15
formation is in itself new and itself gives a visually differen ia@id
product - which is desirable to consunmers. Mreover, creating t 8 A8 or
stripes during ultrasonic excitation of the glass of beverage al so creates
a visuall Xv@in?&%&ﬁm product, and a 20 differentiated nogR Rfgepifays Si on of
the product to the consunmer. Wth reference to Figure 20 apparatus to
supply cider on draught is ° indicated at 202. 25 The draught cider is
stored in a keg or cask 204. As stated, above) the draught cider has a water
content and a di ssol ved gas content. ™ s gas may be any suitable

non- oxi di sing gas, for exanple carbon di oxi de and/or nitrogen. The anount
of gas dissolved in the cider may be 30 within the usual known range for
ciders. 1 B J Fhe brysseancney psg-fiy opred dpopplisseeveragsi The di ssol ved
carbon di oxi de content may be substantially 1.8% by vol une, and/or the

di ssol ved nitrogen content may be substantially 18 parts per mllion
(p.p.mM. 5 A punpt2pemps 8prasrhrged tto ppergtecisubstantiahy tondy csbkn 28w t hr ough a
non-returg v 0 i 2 L i wn per se
(not shovxﬂ) ;'%tLi l\rlllgal%i %%&g%ﬁ;ﬂ“?g?%g lg ggi Q%Qt‘ﬂéﬁed‘gmchll"%%%?%ga#%mte

cool i ng syst@mdasiodralong a pipe T2 oltphyely208thecatve 10 aad aidispensg outdetl 212 in
10 a bath 21 {1 f iC j ' eads to a
manual val veﬁ&(l)‘&e%&%gd\m g{ér sesn O@Q%Heg{lnsaprebrlfgngéegu Igt'ggsrp%g%gollfeg ’0 which -
may be proviekidising/presswnisad @gas (ke exaaple BaxblonAlidxide and/arsnitnogen)hisl ene

gl ycol and | ] r f 0 col d_50% wat er .
The ool 1 ng PeesiisaR shb R &chiaf g Sghante YopBHTIE i 25H I B ¥
refriger# i othelexirac@A60L thepheveragg. a condenser 228, a refrigerant punp 230,
and an expansi on arrangenent 232. A punp 234 circulates the cold m xture
222 through piping 236 form ng another python 238 with the pipe 208A. 20 1n
known manner, a A dreeiagerdispense pindr és dhdicated (eneratiynat d8sand has axanpl e
carbon di oxi de and/or nitrogen) from.a suita S |y 240 (via.a pressure
regul at or 24%“5#89“’85@ byt &Ee‘)ﬁ?%‘ggmﬂée’ﬁ #Iot hgi‘lgeas‘ﬁp‘%ﬂge Eipton &% i &5 the punp
206 in the embamed ia0br @i titd dieinity25f dldeink®Pbgos fdi dafiple ohthé bep 6Hsk 204 may

be ‘subst gt a1y 206, 82N (30105} L0

In proximity to the cover 20 the pipe 12 divides into two flow paths

22 and 24, each leading to the valve 10. One is formed by piping 22a,

22b, 22c¢ and passages 26 in heat exchangers 28a and 28b, and the other is

20 formed by piping 24a, 24b, 24c and passages 26 in heat exchangers 28c
and 28d.

A chiller unit 30 circulates coolant through passages 32 in the heat

exchangers 28 in the series by a system comprising a coolant flow pipe 34

25 and a coolant return pipe 36. Beverage pipes 22a and 24a can be bundled

together in known manner with the coolant pipes 34 and 36 to form a
python 38. The heat exchangers 28 may be plate heat exchangers.

A circulation pump 40 which may operate continuously, extends

between the flow paths 22 and 24 adjacent to the junction between the

30 pipe 12 and the flow paths. Thus, the flow paths 22, 24 and the pump 40



na-~a~ Zoo3 WO 01/ 36582 PCT/ GB99/ 03824 32 The punp 206 nmay devel op a
pressure in pipes 2D8, 208A of substantially 517.12kN nz to subsf1 nﬁm{aﬂb}é
551.58 kNNm~ valve (75 to 80 Ibs/in"). Normally punp 206 is not @e 0 ,
t hus when_t he valve 218 is opened the punp pressure stored in the pipes
208, 208A™HBHEB 0 bel ow a 5 pre-deternined desired val MeVGRIOP2 s obser ved
by pressure switch 244 of a punp control (not shown) causing the punp 206
to operate to provide a punp output pressure of substantially 75 to 80

| bslin'. The chiller 216 is arranged £8 cool the cider passing through to
t he outl et zl e.. o rg- det ] ey in [ e of
subst anti al Iq{)/)!%n fé"f%épafﬁmsﬁggtzzzhgﬁ a?t}by’? rB '%gdc,wl?%r betaa‘%g%l 8 c-oégsuoﬂ%gg ci der
reaches t he ciroalatedd #Réh edlve Natis piasedlet er m ned tenperature and issues
therefrominto an opentopped vessel 46 (Figure 2) which may be a drinking
vessel ) for exanple a drinking glass. In Figure 20 the cider issuing from

the outlet openi Ag s@fgdshl MUFigate NOAZING be#brap@ AsPendMiMtIIB, theiRar Kl er 247
(known per se). 15 Instead _of or in addition to sai de’:qparkl er 247 ) a known

orifice pl at¥hmgetscedRienPihin theneover «0p sthilspte valvgell padyoutleti tdher an

orifice plalgn Belondits BRdekibel akthy dm“&'i of &k citb\aRiyRIocp ediprised@yosed, the
pressure switch 244 observes a 20 build-up in pressure in the pipes 208,

208A above &he)pume: 44 endcwctiany ef piees: Aga and1343| issalse caxtamak of thee punp 206.

Wth refer e'&S_@ertandFd:gs Bd expdied b AniHine GbApErafftd ab theGdr. vered from the
outlet 220 (Figure 2 into the drinking vessel 246, for exanple a gl ass

which is preferably rather tall and preferably has a clear or 25

transpangnt wall ¢ FEsgfed 3 Pige €2 (RSP 8k iddipbratéd id kRBwPRhfi& ihfo Fecei ves
the cider. The vessel 246 may be chilled to a tenperature of substantially

AC or | ess. apothergoehing prthionotéd comprisingcHov| and ratyrmopipgsdd and 46 || t he

vessel to substantdald Whit bStk fo KRRWR:Yhasss froster may chill the I 8
J UL 2003 WO 8%%3%’%82“5%% 6899?03824 33 \l;esse to substantially 0C. A head

of foamis shown at 250 when the vessel contains a full neasured vol une,

for exanple a pi f ' : g‘g@,g te ; j is poured
into the chill eda&grsagélthg?g?élﬁﬁée aglav ss%a iéydpkgkgggfglrﬂ' g{agﬁg?‘lgg% dept h of
wat er 233 i hyahelidéspepserunip38 hyf thgrhegt exchaggers 28gese coels the hpyrarget us 256 in

uhi ch the digd B SelotaBe EHuRlY IR S 13 IAGRR IS bolylaRG PAT L 258

containing an ultra-sound emtter ( e emtter ] e arranged to
emt ul tra- semperawire balow the tre¢zing weint \of regigr apfhesarhiieanatimasplerxOkHz t o

70kiz. For grample e Mubldne PR SUDISal s Whbaadolnth glanal s of a
frequency o? SUbst ant! al ‘;‘%’oﬁ{? or %orrepo't%er f?equénéy selected fromthe
af oresai d r ammge) oft swbstantially -1°C to substantially -12°C into a drinking vessel or
20 drinking glass. The range may be substantially -4°C to substantially -
6°C. A target temperature of -5°C is aimed for if we use a beverage

with about 4.5% abv.

When the valve 10 is closed, the beverage is circulated
25 automatically around the loop 22, 24, 40 so it cannot stand still and start

to freeze and block the supply path to valve 10.

In the case of draught beverages, for example beers, conventionally
served with a head, the outlet 14 may include a known orifice plate, or

30 other device, to promote foaming.



wat er layer 252 providing an ultra-sonic transm ssion path or coupling. The
cider 250 may be subject to the ultra-sound for any desired peri od1 gn@#gd}
usually a short period of a few seconds) for exanple substantially E

to five seconds and nore specifically about five seconds. The result in a
short ti i wn in Figure 22 in which the exposure -sSOoni C
signal s hn?v;s(bglr/%?r%t ed sudden formation of bubbles of di stsP%Fv}Hgéglg%%

t hroughout the |iquid cider 248 sone bubbl es 252A nay 20 be relatively

| arge whil st others 252B may be relatiyvely small and nmay tend to coll ect
linearly in wavy |ines which may snakez%JpwardIy. Al so the head 250 may rise
to increase its height or depth. The gas bubbles form nucleation sites
encouragi ng the quick formation of ice in the cider 25 0 fromwater of the
wat er content of q‘P/h‘B gefeegnceTHy Figure jsehena draught heveragg §0 yishy

character angbi{vRP&S fidin 288! QUIRE a4 (Figuid @) |iRNEL wﬁingfyém_bﬁl(w the head
250 to forma slushy mass of ice 262 such as indicated in Figure 23 in the

ci der. Goi nee¥ample arglass) sheebetrrsoge isrexposast © smbiept atmasphericprrssere23 may 30
only takes o I ] hg. .0 || t rmation 1

83" u b Zood o BEEchD hER, Kk Bluet e Bavetkey biBelllel Mot o™ e

i ce takes pliaceeasai fdryexpmplk|ity €. bdlmoseimsedaelphendagrd ice 5aser ve '
t hrough the glass . 24 es| e, i.ece fornmng Jn.t ci.der 248 bei ng an
1 ui ng SOSRE B e BENRS Ve 8% AF ThEF tefe’ et SeFEeaEr o g ha
it has not hieebethg caused lfye betiete) anm aofesult ®f nuckeation eitentdzaltinghfromt hat

al ready in the cider. f t t, 1 nt ting featyres i.s t the head
2S0 on the g ggr%*ngc?fgg]e"ﬁ’bﬁ?yodq(glg{m\?egrga§' i@ﬁ@? hg?%{ﬁ?ee%pihﬁ%f l1".”‘i§%several
times th# 10ofdfoaat tteniceffoambhgast etowitte head.i SThegof nogrektep \partnatt theds. The
head 250 may, | ast for. twenty m nutes or., so, |t ongevity nmay. be due to (i)
the mass of 'Icﬁém%gedﬂttpﬁd'aﬁgeaoqssé‘é i b“af‘%'?“&a éfﬁmg@g a%latteé'n%lf‘?‘ﬁé to | eave
L hedl izqgi d lcﬂodming)ﬂeb/bewdéar (iThe ilhgdd‘fa'tfcb grblezts 5shmdri1ﬁte<{262 54B ihegpi ng tlhe
ead 250 colg. 15_An ernative nethad of a i.ng the ultra-soynd signals
i s represent®§U¥$3 Iﬁ"&ﬁ* Puy1guRe \ﬁ/n‘i“lfﬁ %ﬂ%@%‘&ﬁﬂ&ﬂ;&?w %ZveisﬁeLiFi gure 20
has di spensesk.a Thesgtbweli oflias $in?40y,08 pintdglass}AAndbe Wédoniplishediéh @r obe 264
power ed {{]rou h cabl e 266 %s 'di’fﬁ ed into ths cider for emtter 260A to 20
gi ve outtl t?‘g‘-"é"bl?ﬁd‘“é‘i’gﬁa agein AP chucB #Rd GAR BIYe; SR P JBerRtiB8: he ci der

before the fuibhalreffenty basedndn thie gowahyflthedcé and ke babblédg d8fGof dhe Fi gure
25, the dispense ,outlet, 220 has been rrangk(rad to%ﬁ‘g as an Jéh.tra-soni c
Ledhbe

probe for exEifpl AnQUNeS iBIATeStNG Yisuali tfFch s Hat g0 Versges 1 4stiveedogop. The
ul tra-sonic it aedriaing vekdel (fidsin 2he APpyaratistin UFighte $ Wil & (Heavessathi | st

7 13 Pk BPHAS bbb YL D el LSO Per ol

20
Not only does the formation of the ice give rise to interesting
visual effects, but the existence of the ice helps to keep the drink cool
longer. Also, since the ice is formed from the water in the beverage, the
beverage is not diluted by the ice. In fact, for an alcoholic beverage, the
25 overall amount of alcohol remains the same in the container when the ice
forms, but since water is being used for the ice, the alcoholic strength of

the remaining liquid beverages increases until the ice melts.

The vessel 52 may be shaped or formed to encourage formation of

30 the ice. In Figure 5, a region 58 (having a rough surface) is provided to



signals into the cider 248 in the vessel 24b whilst the nmeasured vol une of
cider is still being supplied or after it has been supplied. 30 ~~8J U
L 2003 WO 01/365S2 PCT/ GB99/ 03824 35 Wth reference to Figure 26) ¢ hg 2003
bever age g@éhbﬁd by apparatus 302 has a water content. It may al so have a
di ssol ved ¥t ent so that during serving of the bevBFEGBH8%H vessel ,
for exanple a glass) gas nmay bubble out to formnucleation sites to
encourage formation of ice, for 5 exanple as aforedescri bed, and or other
means may be provided to encourage forkdati on of nucleates or provide such
sites) Tor expplge WemadPh! AL0AWick ke bR dNS DeUERAge 10 the
course of belng spensed or serve andr or provi sion o1 nud eatron

encour agi ng icaishig 34d whichhisebay dndigaed bp rarmaiptocerd adgedheicepdug 54ul at e
matter, whic .be. fine in 10 size. .ipgluded in the beverage prior to it
bei ng servedﬂgnﬁéﬂgbgﬁgbﬁeéﬂﬂfgP“ﬁﬁﬁ%ﬂ ?g‘a stream of beverage as it
travels to a point where it is served or dispensed, and/or added to the

served beverage i.n the vessel at. or on, aft.er e, beyerage has issued into
sai d vesggell . The IBeé’&“&@eang‘if“l?imgl 8%&87"‘? dfe r'?z)‘{gf Cd ééﬁo‘?"i%é’. °?r{h? he |atter
case, the bebeveruge B5BYi@ndodraged bh5 theli fpeertivnC iRétkinobfe Bl OtlbAgHteg mat eri al
ina fruit juice my be frggments of frujit; for exanple in_orange juice
nucl eati on eﬂ‘i‘l?gﬂf‘%fﬁl Mg b8y represantyd dBPIBUES SpPE e sWiRzlerstigkeRaVIRE { he f1 esh
of the orang®rmhiiodsh@2bevercaat iis Pdwdhend Gnlt skahk Paypectivety Safbyed gas
content and ma%l be a beer or cider) for exanple as _disclosed above, or may
have |ittle Wrthep eacaurage, davelapmens efonucdeptions sitesex Inpnethepiinstence, | | queur s,

still wifips @B¢od'¢0Mmay Be laBeARRAE HSdyS RRichPEMNCHISY Be fusin Pkl ithéb! € supply
(known per se) is supplied at a suitabl’e cool tenperature by known

propul si on nteansragreRf the drinkde sep Abitdpa rivenrsylfidently pighufor dbtebe nsul at i on
306 and 25 ined elidigk. 2 THIQWR1dREAE Uhad BE ud&d i€ FushOfie ie Suhyer @ desired
known vol ume of the beverage to a beverage di spenser 310 conprising an
outl et nozzle 312 when delivery of beverage is denmanded at the di spense or
outlet nozzle. The MEYRS 298ofurd¥ Pqﬁ%;s bPs@baks B bl BRER f 54 Product
flow line 314 which I'ncludes) a cooling coil 316, a punp 318 and a flow 30
pat h 3201% hranddrevaragediler Those) coleyred formation apefermead kipBiecteleasealii ng to the
187 U L 205 ¥ WHES2iBGThERRAIOSr 8s dhidPRaMR0ertD seThengo0l er 322
may be a flash coaler. \/(hen the di spenser 310 i s not being required to
suppl y beverdtieuring maigrialkphdyge3digh smpds oparyisuslly frasdhesice anbver age can
pass throughy&eRgbN nld) bOenidlERERRCHeWeePlld, (b?n&xhglb% inflea&deacmal ong
anot her consecutive séction of 5 the product line 314 to a central path or
t ube 326 of tepprerege by orgncthe pfaraspid heplemerthanger 328 conpri sing
insulatigp 330 and a tube 332 surrounding the product tube 326. At exit end
334 fromthe product tube 326, the product flow path 314 continues through
a non-return val Je ig3@efesablgntari the 38BebSRnterhavhea | Walbtof| pyféic®ol and t he
flowline 3 r Qb d; @Qﬁ%- 1§8id QlArs@r water=
bat h 340 co#g?tll%l rﬁgt}gﬁgitﬁgﬂﬁ%t%d&t én 0342 l%lfatgg? %4411 g,%ea},% tggrr%(se)rature for
exanpl e substaarie elisesved@ndlitosangiog tgs isatly ydppgecdsed.ant cool i ng t he
wat er bath and covered in a mantle 348 of ice) driven water stirring 15
means 350 ) and a water cooling coil 352.

25 The drinking vessel 52 can be formed of, or have external surface

areas formed of, material (for example thermo-chromic material) which
automatically changes colour with temperature change. Apart from this
being a further interesting visual effect, the attainment of one particular
colour may signal that the beverage is at a suitable temperature for

30 drinking.



Feedwat er for heat transfer purposes is supplied by suitable nmeans on water
inlet line 354 appropriately insulated at 356. Inlet |ine 354 SuD@'Rﬁﬁ 0
water circulation line 3S8 through junction 360, the |line 358 20 iﬁc 02'%
the water cooling coil 352, a driven water punp 362 supplying water to a
pat h 364 {ergadesszt he pettier cooler 322. From path 364 pEgcadiBss! i ne 314
continues back to junction 360 via a non-return valve 366 ° and the outer
tube 332 of the python 302. Between the punp 362 and the pettier cooler 322
the water |ine 314 bifurcates at junc%hon 368 into 25 anot her insul ated

| ine 370 conprising an electrically c6ntrolled valve 372, for exanple a

sol enoi d val ve controlling supply of chilled water to a Ushaped manifold

374 provided with i.nwardly directed jets ar nozzles 376 . to spray cooling
jets of chilled Sbé'%' M kind gliRavg %fﬁfﬂégg"} d‘é”ée%?ﬂds‘f'é?ﬂﬂ’%g @ a liquid

drip col | ectcohtefit maf % uéd, We®Rlivtd bae 1dper @ehlonsirftds 3V iduatinh@rd WAL €r) can

| eave to drain through outlet 380. 1 8J UL 2003 WO 01/ 36582

PCT/ GB99/ 038§baragter pf dheinysptionys 302 incl udes an el ectrical control (not
shown) agd when the apparatus is in a ready to di spense beverage condition
the punps 318 and 362 can operate continuously. Beverage froma suitable
supply 5 can be Nigpreferengmhtq Higure |8 gedrapght-hevarage5ior @ehigh maydiec? ni ned cool
first tenpeg r W}g‘g L ; h $hd ' Betfer 1140(Fi P pressi ng
button 381 gﬁ%ﬁifgbgnsere%llg.kéﬁ'ﬁgagléﬂﬁ?rgglq%ndg/hcause l\faF\}%i%;ﬁg '?tgb%pen SO

t hat chi | | edrigking vesselsis, fpeaxamplg aglasg whichoispreferahly raghep talhasdw seconds
the control I n exanple a solenoid valve) 10 in
t he di spensgrgéég%gﬁl{ g&oggfﬁggék%ﬁégﬁf net%?‘é'penser delivers a measured vol une
of the H@verage punped thereto as determ ned by the neasuring device 308

and after delivepy.fni1Gny Iy 9%‘1?%%11143%&{;‘% it it M ! BREARET COMTENCes
g r ‘Sone t1 nme erore or a er co ,

to deliver beverage o nmencenent he control
cl oses val va&hgAzssed 72troqy beiphillpd 36 actlemiperatgreldf swhstantidity 41 ondasal es 376.
The beverage. | eavin il 316 h en _cooled therein to a d
pre-determ %@5 e&‘é‘%’?&eg?‘f‘ %ﬁﬁ(]ab?oé'tl%r%gﬁle i"é%' |8§ “138& 7 cﬁﬁghhes‘é?s S‘fe’lﬁr) g‘f

pr e- det er m sebstieigblyr 42Cirvehilsi us tknbemogkass degstern may hehilli theewessel 810 t he
beverage.is cpqled.to | ower still pre-determped hird erature by the
et t1 of 1ZooeaPatiinirtod, Hieed bb g i sBEM LA A tnd PHerSisb B M oy oge

i ssues i nt osbine wiybealo@2the tbheofltbeareagd T20when sks vestle comais safull t hi rd
tenperature _in_lower.than the freezin I of water. At about -. or
shortly aft é?etls‘t"ﬁ\éﬁolmnmee’?fﬁétex?rﬂ% di glﬁ‘gﬁggﬁr@@i‘ﬁ' automatically ceases to
i ssue further beverage (because the desired neasured anmount has been

di spensed) the conLr YorPRE Rl Iggldv%ley f:‘?&oal Le(% gd:onds, 25

| {2..a n
say one or two secon lsafe 0 agal n spray c%riag?ela ggrg(ri on tﬁe ou@m de of the

gl ass t @0cl eassehi@dy(onn\fewordemisadferi giei vegsdl ligptaekd S0 aashatlowgdepeth a nor e

I [ f j [ i1 hi h | . Th [ I 322
my.onl y. be Shptnar 20t 8 G phtirs el h atsafle Siece b BRMP LT o

pr edet er m neshitlenpe ABhUTS inkecubely Saoented e affixédragainewa Habe pdetr82 i on t hat
30 beverage cimsltsalilrﬁrsxg faLou trgipc?nig ies 1tEE\QrS§ArL 3’1‘1(1)(3 emitter 84 may be arranged to
emit ultrasound signals in a frequency range of substantially 20kHz to
25 70kHz. For exampie the beverage may be subject to ultrasound signals of
a frequency of substantially 30 kHz or some other frequency selected from
the aforesaid range, the water layer 76 providing an ultrasound for any
desired period, though usually a short period of a few seconds, for
example substantially one to five seconds and more specifically about

30 three or four seconds. The user may be able to vary the length of time



18J UL 2003 WO 01/36582 PCT/ (B99/03824 38 In the glass the beverage is
subj ect to inducenent to cause or create nucleation sites whereat ice can
formto produce a visual display or aforedescribed. Such inducement jeygiibe
provi di ng (Jgg bﬁsver age with a 5 dissolved gas content which bubbl es out
and/ or suB’{7 ¥ the beverage to the effect of ultra-sBGHEBIMMBROr
suppl yi ng the beverage or adding thereto sone nucl eati on causi ng neans, for
exanple solid matter (preferably innocuous and edible). The ultra-sound
applied may be in the range of 20 to 28 kHz. The di spenser 310 nmay be part
of a font hgh I r.of LWaks' bar.
What ever) }Mr}'é&f éﬂgxﬁapﬁoglgd ﬁ%ﬁdﬁ? gg&i’s?%e-g%anrﬁ‘%lga%)pgﬁg% mtedr) hto gd gf’\k/”g f§he

cust oner a lsstitchy oy bgwliefing the sétling pg ofontind. gl ass 324) and devel opnent
therein. By side-on is neant that a pedestal or pillar part of the font is
not necessarily between the custoner and the glass. The maxi num anount of
ice formed may b&hepreidt tim aaflowrt tidde)dperhdpdseca few eeagreisviol theeordeuiof we bel | eve

that up t.0o about 10%is satisfactor |f _desired, the issuing beverage nmay
be. subj e8t (4% dPrRaeL i Bk SpaElsBrel g i, w6 sxeobice, FE SBEARE oy

ul tra- sound signiald Ras @Bmot@d/ a bsirOdeieel si:ddbnPoriniton 62 & Infasd b2 bubbigd t he
nozzl e may bent, curved or otherws irected so itg outlet end may be
close to aan%nﬂ'ga‘esﬁﬂsi‘%w%‘fj(g?s f‘?fé’“ﬁlb%rtﬁf)jﬁu“g&’e&'ég% S egyseg 4B ssui ng
bever age t 0 Hegd didr RCinGFbase @k Mmeight.haAs showielin RigdRCED, A8 Held Fagmae 27 an

ultra-sound emtter 382A is di sposed beyon outl et end 312A_of the
nozzl e 312 t&eaGpt oft e Stes t§g'f uﬂier aéogﬁ‘ﬂ’q?% forg puclsaiPmSite? age. The

em'dt ter 1?82kn661ﬂ'|abﬁlgcﬁkas ﬁﬁﬁﬂt&foﬁnh@ﬁ&:]} o a aidsS foefncet BI&Aijlﬁ.&lHeltﬁv hﬂa\/ﬁ’é’aaﬁe st L eam
and in the exanpl e e the formof ring, for exapple a torus, throug

Ghi ch at | eoUs Se A minBe BB ScPieS shtBY sharaptrs. SHOL AiReried the MeShay bo B
nount ed (0N oF SHUNBPSBA gbWs IBd, the Mea@Xanfited) asSshowiin Fighrd 14 Bdtlth€003 VO
01/ 36582 PCTI (3B9910382: 1 39 there is no or only a m ninumsolid,

ul t r a- sound Bubkles Afgas age I513tl|qnger so numerous. Nevertheless, they can act as

nucleation sites encouraging thereat the formation of ice 88B in the body
15 of the beverage, this ice 88B may be more in the nature of flakes, for
example snow type flakes, which rise and agglomerate to form a flaky
mass 88C of ice on the underside of the slushy ice mass 88A. As
indicated in Figure 12 and 13 the ice flakes continue to form for a period,

rise and extend the ice mass 88C downwards through the beverage 70.

20
Going from the stage shown in Figure 8 to that in Figure 14 may
only take one or two minutes so the increase in gas bubbling and the ==
formation and visible development of the ice takes place fairly quickly and
can be interesting and rather amazing phenomena to observe through the
25 glass 72.

To enhance the theatre, drama or wonder of the event for a
customer at the drinks’ bar the operation of the apparatus 80 may be
accompanied by an automatically (or manually actuated) occurring audible

30 performance which may be mechanically or electrically produced using



between the emtter and the nozzle 312. If desired the beverage flow |line
314 may include an electrically 5 operated valve 384) for exanple a

sol enoid val ve, operated by the control to close when di spenser 310
delivers beverage. If desired) colouring matter which may be i nriogJbu3i0hnd
edi bl e) mayolesagded to the water which is sprayed on t%%@?@ssgfll from
the 10 nozzles 376 so that glass chilling water may appear a aCtively

col oured and/or fluorescent. In order to keep the beverage in a ready to

di spense state when it is not issui ngdé-;om di spenser 310, the beverage may
be continuously 15 circulated in an idle node around the flow |line 314 (the
bever age passamdt hppargtust fizing pendremad,0 nuisidadbudr itesefungoliidsm time nozzl e
312) so that .t he beverage returns to the coil 316 the wat in the

pyt hon t ube 3%’3"%33’ Reat oalfﬂgatb‘%eﬁtéeggp‘?%"%%%? *\RB“W‘%&% #Yaf or esai d
third pre-deb&r possasly t fRilpaatdllye @umpshiby Hyhe «ie@dlClightd 2disglapsfdro prevent

t he beverage 20 freezhgg. \When trt]e Jbeverage is circulating in idle node, if
desi red punp®*EPlenyisHUE o Hlashase #f oight. gj rFhese nmay asimulate Tashes, o a | ower
rate, to shenghdRingi SHANARAL AP the ARIbIY PerIMARYE WRHE combrid€Siojed, at idle
node) the control nmay be arranged to 25 automatically reverse el ectrical
current in tFRsembling thundgp| er 322 whereby the latter may add some heat
continuously or intermttently to beverage passing therethrough to reduce

t he chance of the beverage freezing. If desired, the beverage flow line 314 .
may conprise flowfodesiredi she vesseb 72nwhen subjepetaitthe aliresmsindgmardes so t hat

if a beverag i Lt nj.s€ I, rates to
cause the pe?ﬁ%?ﬁgééo e?&pesg%wfgpmefh %]3341 6%924683%%&%%&%8%%@99/ 03824
40 oper al@ i epncedled Srom view (bnheret o moré gideeirraagemcldsovd mhichheaptber ough to
prevent or r : t \ e | in flow
line 358 | eagl?#gee%é]@??/\'/g?‘gpﬁg‘ég feng‘gf:ég?’l @5@ en'%;‘/&@;‘lbg‘g‘ ztgzs]ﬁ?\g?stgﬁ{eflal ly sard
second pre- d& ®"magisd aranpgicianis leox diheabingt. | dl e node t he beverage and
cooling water in the python 328 may be at substantially sane tenperature.
As an exanple) the beverage (froma storage celler) say) may be 10 supplied
on inlet |ine 304Praferablyaithief beverager és adetpalenicoledrt enpinraexsmplef the

substant i al | j o} | t verage second

pr edet er?ngne%e‘tgég e'?% B?e; Anaggxtlgglé%d{}geteg’nhré%%’spbe {]ga#g (e.g. 0.5Cf 0.5C.
Water energing fromcoil 352 may al so be at tenperature of substantially 0OC
to 1C, but due t t pick-u e e fr 1 zzles 376 at
substantial ly ZC?B%%R Bﬁekcgpgoé.?ﬁ%(%sﬂg%g l|)ésve|9i{r¥J 292‘%&“ %"sé'f}r'ﬁ"émﬁode, t he
pettier cool €igh3aP helps|showherebms@nsegahe bepéragel inndlddampdns édhisondthe

di spense nozzl e the.thir re-determned. te rature of

substanti al | éqqgt' %%ﬁf&sg PHS%’(‘B“O‘?‘%‘&?T‘%%"% et')'é)\fe?rg%’%" irﬁga?t?gitnegggvueﬁa % ed by the
di spense20310, the tenperature of water |eaving the 20 tube 332 of the

% tched of 1) ¢ heTBbgard Besday orpvidty iliaien ot e 358 bt Bel o Rl e or .

subst anti al | gvéthéad Hdar, whixht ielpeswatain ds kpdor ldngdr and thissthe darpioa nay be

sui tabl e when_the beverage is beer. or exanpl e | ager. 25. Preferably

the water baPh'38£5°URE eg%Sf‘erA%lZZ‘g%rlée &f@ﬁoé@%ﬁ‘é‘a%’t gg'fﬁés“ﬁ‘iag‘pé‘ﬁser 310

in, for exanpkistence df itk Read &hjchs may Hadt fiolh aep aiinuures, Gifftebh aninhieseor314

bet ween e vvaterg{bﬁat afnd di spenser is relatively short. The gl ass 324 may
Ya© ?JtIE}

be a tal > gl 198 FEFA HIrBBYY IP1OBES 98- shaped 30 wide portion at its
upper end, for exanple a tulip shape. The appar at us

In Figure 15, the head 74 though starting to collapse (at its centre
and move away from the vessel’s wall) after the elapse of some time, for
example fifteen or so minutes, is still stubbornly remaining, insulating the

30 ice and giving the beverage an attractive presentation in the vessel 72.



~a ~ a ~ zoo3 WO 011 36582 PCT/ GB99/ 03824 .41 may be arranged so that it
can only be used to di spense beverage if a certain type of glass is placed
under the nozzle 312, otherwi se a disabling system prevents beveradd $ilplilly
operation of the apparatus. 5 On dispensing a beverage) for exanple a pint
of beer, fWPU¥¥aHpl e a | ager the foll owing procedure maypcheBbmisbmwed: (1)
Press button 382 to initiate dispense node; 10 (2) Spray chilling water
fromnozzle 376 into the outside of glass 324 for a few seconds) for
exanpl e about five seconds, then - (3)p8Start to fill glass with the
beverage and continue application of the chilling spray for a few seconds

| onger; 15 (4) Turn off the chilling spray but continue to fill glass with

beverage to the dgsi fi6#n@iRRUNhetho®) o \Pptyidht tife SAWASodnd tsighalRevigr age
during | ast few seconds_of 20 fllllng) and (6) Wien filling stops, re-apply

chi |11 ng wat¥prasprigy indfigyres 46 JAaviieh tafisT the apprrats| &rip Biguigel dage
circul ating a@%éds&? a3 $éss8il okdglssan%fr@ace&%egfgaahemtma&haa Pde- 96t er m ned
fixed volune the apparatus Is set to di spense beverage at 1prom nozzl e 312.
Wt h refef eneevared Fhnpugesable 9% isdippedéntpethe bgyeraghifbt eritter A appar at us

402, 502 or S entm, | I Y 1. L 2003 WO
01/ 36382 PG&%Q@?O@Q‘%@ éf@ggsrveT egggg%grg]?e% ygsg')e ?ﬁ%{tegu}'ﬁ@%éhgervi ng of

t he bever agebeverage\beswrelthe fidl measurpl emaugt Emssppled tarthe veadEdl e out to form
nucl eation sites to encourage formation of ice, for exanple, as

af oredescri bed) and or other means nmay be provided to encourage formation
of nucl eation si tlaFigure513rtheidigpensec butbdttldishasf rencateanged tbycappha cat i on of

ultra-sopynd to the beverage in the, course.of.being dispensed aor served
and or  pltby; URshetgs PRV, 7, Sl oY IBT i it B e AR bR e o
exanpl e sol ig88Rr particulate matter as aforedescribed. In the case of
ultra-sound) its frequency nmay be as aforedescribed and applied in the -

manner and at the 10 tinme in a serving procedure as aforedescribed. For
exanpl e t he apparkeieusitrasound probe 14 in Figure 12 may emit ultrasound signals

whilst beer is passing through it to the vessel 72, and/or may become
15 partially immersed in the beverage as shown and emit ultrasound signals
into the beverage 70 in the vessel 72 whilst the measured volume of

beverage is still being supplied or after it has been supplied.

Figure 18 shows another glass 172 (for example a pint) of beverage

20 170 in this case lager, being excited (as indicated by arrow X) at the base
only by an ultrasound emitter, for example by standing the glass of
beverage in couplant (water) for example as shown in Figure 8. Figure

18 shows the glass 172 after it has been excited by the ultrasound for
about three seconds or so, and whilst it is still being excited by ultrasound

25 and whilst a head 174 of foam is beginning to form. As will be seen, in
addition to general bubble formation at a relatively modest level
throughout the volume of the beverage 170, there is increased activity in a
series of horizontal “white bands” about half-way up the height of the
glass 172. Interspersed between the white hands 120 are bands 122 which

30 are less white-coloured i.e. more beverage or lager coloured. There are



402, 502 or 602 can have di spensers a described bel ow each with an outl et
nozzI e 312 such as described above with reference to Figure 26 which ma
conprise an ultra-sound enitter 382 as described with reference to Fi §uii 2003-
26, or the nozzle 312 in Figures 28 to 30 nay have associated 15 therevvith

an ultra-spyofseesy tter as described wth reference to FI‘%E'Q?‘”;/Z”%
identified at 382A therein. Each apparatus 402, S02 and can have a

respective electrical control to regulate and control operation of beverage
measur enent, valves 20 and punps. Wth reference to Figure 28, a water bath
is indicated at 404 kept cool at for s7a9rrpl e, substantially OC by cooling

coil 406 encgp ?dlllznt@@ loCeolP iR $8%1s 126 VRIBIE, Bat hindteafed Mubbdes a
driven stirrér 41 a water 25 punp 412 driven as and when desired. A

gl ycol bat h fprmatian mayroccusnabeve angl kelaw the ‘banded\vggion” 424, 2%yl ene gl ycol)
is kept cool at, for exanple substantially -4.5C by cooling coil 416 and
includes a driven stirrer 418 and a beverage punp 420. Draught beverage
whi ch may have a Thesfnrmatidn @f shebandsnk20;, 422 gipes the, glins ofrbeverageal e neans

cool e i b betaette RS for B8 fe G Ashln vt fl it bPGEE a0 | g
coil 424 in thee mat be abwiciateDdithTihe fbeuaticagef wtapding uabg:e'm theglasxanpl e a
e o P B A R N8 e A0 SRS b 358, 27!

bever age tr awhich rﬂi’ghlel‘IﬂSteAB@ naoscl (aaﬁugm thik delief/ i3 sp@eulativg add & Sotwhi ch
sends the bevera

ne,434 t di 436 of a font haV| ng the
outlet nozzl ¥ '?ﬁge]f’cf squlbw N&he ﬁ&aﬁ?‘ggg‘%oqudwn% gepsrally inyehe” ¢
exanpl e 20 gl ééntral Meighb&f dheé [@l439) bacmy ma)8 ndt bs rigm aouhé aiid@R0- for drain.

When delivery of .a asur ol une, of beverage i esired bufton_ 10 440 is
T sad G RIS then HOM] bE GHBRIPd 18 thaufitles, pE RS ey dogd Trow thepe | -

measur ed volwﬁe(otrhpqug-h th@B3ltemB12, at a desi red t enperature bel ow the -
freezing point of water at atnospheric pressure. Wien beverage di spense is
not required (idle node) passage neans in the dispenser 436 allows the

It should also be noted that the glass 172 of Figure 18 has a mouth

15 124 that is narrower than a body portion 126. It is believed that having a
restricted mouth forms a deeper and longer-lasting head. This may, or

may not be associated with the fact that in comparison with the volume of

beer contained a glass with a restricted mouth has a smaller exposed
surface area of head than if it were in a vessel with straight sides, or

20 outwardly flared sides.

Our trials indicate that best/better results can be achieved on pints
of beverage than on half-pints of beverage. This may be associated with
greater heat capacity of a pint of beverage in comparison with a half-pint

25 of beverage, and the less effect exposure to the environment has/the less
rapid the effect of the heat transfer to the local environment, when the

ratio of volume of beverage; exposed surface is larger.

Figure 19, illustrates the pint of lager of Figure 18 after about

30 three minutes have expired (or looked at another way after about ten



punp 420 to circulate, preferably continuously ) the beverage through line
15 434 and line 442 containing a non-return valve 444 to beverage coil 446
in the glycol bath 414. Fromcoil 446 the beverage returns to the pdrdyL4803
via line 448. If desired) beverage line 434 may include a cool er 4S0) for
exanpl e a¥QU88 o0l er, which may be a peltier cool er. FREGBYHB®4 4SO can
ensure that beverage reaches the dispenser 436 at the desired 20
tenperature, and if a pettier cooler it may be operated with reverse
current to ensure circulating beveragé) at idle node does not freeze in the
tines 434) 442teyw

. en del.ivery of.beverage intqQ glass 438 is desired cold
wat er spr ayfsm Tom ?‘%eex (5rze§i I 'eésﬁeﬁgbl_ﬁ%lf‘ %’g"%epﬁﬂ ﬁ]é:aapgfarg%e 8%e§\er§ﬁsst ime to the
gl ass ext er obragby betweenaht rthfeeaalititeygarml théatei @niddids).0 Thgeheatiol4sisppl y 25 the
mani fold 374 w th ter fromthe water 412 via |ine 452. The punp 412
may oper at es%wqaﬁ%ﬁ%‘fryt.hamﬁhﬁQF\Fé“’%@fgy'ing“dc Pgly pEaiests abeve theurn vi a

line 454 anglason7Z.etTHede Yk \t81afi961yt i 15000 e ¢98A (45thel rdeh@rfwat er bat h;
top-up water provided for a suitable supply via inlet |line 460.

bei n Vi ]
Cool ed wat e'i'alfréﬂ/agéwc‘i“ﬂé‘me&ﬁeé)de’_fﬁn‘flﬂé Y9ARD the1 Boady compietelyeacross they U | 2003
VO 01/ 3658 24ikbHPRIMOHIRS Frk dideriiza it Ghojonlist ARSI ed at 456
and 458 with cooler 450 if the latter is provided. Wth reference to Figure
29 in the apff¥t &rieading dovRePsrhpRFe tRY 2osfike, LeBUmBiPS dutgathsagiearsdans
arranged, vhap, t1iR ¥Rj¥RionS1S8BORRY dxfenl! BF GRleast RiFbY cOftik&ibdel, WRleer to the
nozzles 376, to allowwater fromline 452 to transfer to line 454 so it may
be cont i nuotpstignegtes dg et da bgytakien ap ngeasparilyoan pppReshimitdto ithlengthicol bat h
414 whi gh agpd Noldhecddn AB8B LS RGleRItY SeRlraP Ubat 2hY abe Yofrddl fhnc! udes a
driven gf]yco?é_n%urrptS.OA A 10 bevgr awe o?i‘s%e'n?gr 5%% |bs %ré\f?sgel with the
out | et nozz¢ammrizon with shecenjeal dixipehthe glpes: atlt igs Bunarmwes4ip Honnect ed tc_)k
the control, oS r nart.. 0 conprising a tan
or chanber %f%gég8%%%@%1ﬁgsreaéb%ggegt&cﬁ(%fl?ﬁéh]cagl&fta%&%g%%ﬁz@ét ed by line 514
with the beverage coil 428 in the glycol bath 414 and by line 516 to the
di spenser 15 50 hC i p t] f.Rhutton 440
permts a desi rga%agﬁ\rﬁggg \?%P'ﬁd]neméfcp%%@gr gg%g?e%g%glgﬁngdg “%5 ag‘ufc'ltgabl e known
means, 15 biormatiomus irc ithél§ ndvsapdnissedf gives adasiallyHifferqnentedprediss| ow t he
freezing poi gt .f. AgG c0i 1 428 is kept cool by glycol filling
t he chanber g&ﬁzﬂ 'f\r@yg{"i}égﬁ%géu ng r|t£:;)'urrped thereto fromglycol tank 414 20 by
the punp 504 along line 518 and returning to the glycol tank through |ine
520. An el ectri e t] i s i s P i i he chanber S
10 to heat gl ycgﬁ%%grge’i Jﬁ"e%'g&\‘ eﬁsalrargség? skr‘pzef%gd}uéﬁﬁgy‘h% #eoq‘g%%ﬁ{a%o glycol in
chamber 510ofi theaghisniofimvepdgePrles swedenbseisvaliyy distians pradpcheapt avi ded in
the bevf%ag&fﬁpérltia{’édzmohg%f%%Jmtoh%@ tfng gJIﬁa PRV Gla9fs iy, e detected by a
rise in beverage pressure 1 n the coil P , For exanpfe above a
pre-determ ned value and/or at a rate greater than a pre-determ ned rate of

pressure rise, t t . ape LD T e.: ' e. glycol ==
circul ation purrpawg&ilJg Feorg[g%o%ogﬁgp%gghgg%%@ség%gp'gﬁbcé&%vﬁ @lﬁgé&o‘ﬁ so as to
heat gl ycol indivatddeatcdi@nber 510 and 18J UL 2003 WO 01/36S82

PCT/ GB99/ 03824 45

25 The draught cider is stored in a keg or cask 204. As stated above,

the draught cider has a water content and a dissolved gas content.

This gas may be any suitable non-oxidising gas, for example carbon
dioxide and/or nitrogen. The amount of gas dissolved in the cider may be

30 within the usual known range for ciders.



beverage in the coil 512. As the tenperature increases) the observed
beverage pressure falls so the control responds causing the punp 504 to
re-start and the heater 522 to be turned off. 5 If desired, a cooIde®%20
for exanple a flash cooler, which may be a pettier cooler, nmay be p i gé
in line Shgolps@gsure the beverage reaches di spenser 508, gl 406 89f5i red
tenperature bel ow the freezing point of water when beverage 1S %elng

di spensed. If the cooler 524 is a pettier cooler it my be operated when
desired with reverse current to ensure,the 10 beverage does not freeze and
bl ock the coil 512. The cool er 524 car®be connected by water |ine 526 and
528 to water lines 452 and 454. - Wth reference to Figures 30) beverage
from beverage coil 424 in water bath 404, at a tenperature) for exanple, of

substantial Iy oC)Thesdissolxed egrboyidioxide copignt sy bsessybstaptally, i3 B t o
beverage coi oGR8, amdideitd! Mﬁ%lv@@_trhtré#h dbnent FHCHAdHbEhnliRly S82NP! €, of
substantially -4.5C, fromwhich coil the beverage'is supplied via |ine 610,
conpri si ng aparbopesrmilion (p.p.m).bever age di spenser 614 forning part of a font
and suppIﬁ\;i ng the beverage outlet nozzle 312. The cooler 612 may be a flash
cool er. e 20 cooler 612 may be a pettier cooler supplied with glycol via
line 616 by gl ycod ppopp2d®18)prohided |ty pompr dder fromgthe caskh @0 abdoughia on | i ne

620. Beveragge.s [ i is.fi .CQO f e _to '
Subst ant | ai 15DEAR FHle® 207 a8 156 e 28 1 3nifisa bPloRBTeer oy 1y
-4.5C in t heseg{npt showa); the pipe éoropnitihg aclmk excltihe lvoile2ldgim a semotepl i ed to
the 25 dispenser 614 via line 622 Rk L Sk non-retur.n val . The

di spenser 61‘21!"":?'3“36{l thﬁ'ggn W r%eésg‘ﬁag'ﬂﬁ%%ér;%le\?ﬁsépe f ll\?\‘/ﬂéﬁopﬁzel%?nspenser
614 is ntd sapptlyi2lg dieweckitler 2A6pfgdmt whichoedil @ Bib2, 208/ deadseto 2 fed to

Line 624 for_circul ati u 6 round syst 608 622, 624. \Wen
button 440 ig’a?&'ba rvgﬁ'gd&%oa%ﬁgﬂn;%é sg ﬁgﬁéo&"ﬁ?pregfé,/o?‘ﬁe?%d' Jz%ﬁ%?zaq Uélcguppl ies a
pr e- det er m nmdy reeagor iztddval erren af dtihles’ Dearer Bagth 214 conthin3 an Ethylée03 WO

01/ 36582 46 PCT/.GB99/ 03824 qutl et nozzl.e 312 and t bever.a ply

D emmer ot ur o, SURACERE wRRF thofiRy i ff8 A2 F Exfiadle: S SUEIHE HA°LY ¢ e
cool er 312. %tsbev&‘gagmoh?'gng?:aﬁfecafatieoboarerauayd mevmm?m&T 628, 622%
624 is ect as bein i e to.freezing up, at e a ied to the
et oo T CitadRupe i 2p8 "oclurining 5 epiiensi 288 0h ieaind PRy | ¢
current thergiq) dmyarbexpaayviohSheargempho23Zie A pushphZat cirBANRE aBe cdi@avi ng t he

gl ycol bath 414 ma at ate ure of sybstantiglly -2C whjch nmay be

t he bever age™PHUS ¥%£ﬁ’é??ﬂhp'tpé‘{gg$§%‘m‘é‘.“g'Pﬂ%t?‘&f)BV'é‘P“% Yﬁﬁs BhPPCoperate to
cool the bevggsmge when beverage is to issue fromnozzle 312. 10 The

af oredescri bed enbodi nents with reference to Figures 26 to 30, but nore
particularly with reference to Figures 26 and 27 nay have any or each of
the foll gy ng f eanuk@®yn Gh@indet arblahket Soroatnishphedeagt aonbxididing! gast he "idl e
node", beer is circulated in a.loop, continuo

.a. sly. Int i dl e) the
beer in all lipr erumplsarben e 66/ST MR drdpen SutanaPRy Gt he. - .
recircul ati oipdiredsard Ppubfbi 282) SROIRE of (09 Prodiaes &f tHeScadk F0deandeer is
about 0, the pettier cooler chills the beer dowmn to -5 or so (-5/zC)) the
very col d be®ithth§ RpGR 206, in therextrastian 95 &H€E sol enoi d and 20 either out of -
the nozzle if it open) or into the python 328, where the beer is warnmed up
again to about 0C - so the beer is at - 5 /xC for only part of the | oop -
that parjf_that gogs through the dispense solenqid. The aimis to _have a

saf e sys%fém wher e'ﬁi"? o8 ﬁgi HEE¥ B g‘ f%? E¥K %@ér ey ?’Feé? S.ta‘fg’?l()'Z) The

di spense sysbesis4RNUhY 89ibginganual i ntervention/ hol dingl activity other than
pressing the "start" button. This achi eves consi stency of di spense between
successi ve di spense operations) and reduces the skill necessary. 18 JUL
2003



WO 01/ 36582 PCT/ (B99103824 47 (3) Wien the "start" button is pressed, a jet
of water fromthe ice bath chills the glass. Alittle while later the
peltier cooler is switched on) after five or ten seconds or so th@ gﬁh @id
val ve opens, is switched on, and the beer comes out of the dlspensg Sﬁ
Once a pi O Q1/36583 | pint is dispensed, 5 the sol enoid iBcUGB®®Es2and t he
peltier coder is switched off. (4) The auto-reheat enables the systemto
return to a predictable stable condition before each di spense cycle. No
glycol is required in the cool er 340, 3pecause the beer is not stored
sub-zero for any_significant length of 10 time. (5) The dIS ense appar at us

will be side-on {8 tMENR 200 may fevaloR Ke PIRSEYTeCH PERSS 4% &i¥w 15 (6)
U trasound %a&tmla@@pé17e@znsrlﬁ/rnq>uahs.?os£a%9n§i%)s1rssnﬂwﬁﬁ%lwg@g% fggom the end
of the nozzle, and Supported on a side arm 383. U trasound at 20 to 40 kHz

can be appl |lb‘dm‘)( 7 Norpplly iproppuid Q6 lsrairrperasing, shuseslmnothe raleer dbfeisbef ore it
joins the 2Q gl ndnthE%%%lpﬁé reB§UFE"s f’&@dm?{n B@e?% 2678%%?:%1 dobdif\f 29! ass. (8)

It is surpri re 1s no spil ever age passes through t he
annul ar @l trpas-dauednmedgiemedkvalbatwmhb lbemrwyebmasesktamsmatchfszand :

surface tens;‘g) mﬁafc&ﬁ npyh rWA)pCauglglF(tB% é’@ eiotg ?f’cet??tlﬁﬁ 1:[1?%' t he

beverage to 7610 1 era ures SI ng ™ ation to
avoi d f ree2|p|ng1pa¢butpﬁtl prem:deof subisténtiblly 15 208G thln&l/’BﬁScBﬁllRCZ’l’diBQQ/ 0382=L

48 10. A ch IIed | ass regei ve di spensed b? erage F g&?ss needs to be

cold or the aﬁréﬁge ﬁE?lt?;' of'“thRAYI S 1Y be, o ?tr'b‘?ﬁ“h 8 fation of

ice or VisUgpre-detephigd 5exﬁﬂerab{@é umie e Glahgell oft | suBshanMsMPICl Canobe nore

than the di spensed neasured vol une ¢ g(g ghe pint) so that a suitable glass
i |

of bevertQge SkBianially; éﬁeﬂsé‘ﬂ' XAl The; ?fﬂ%‘dfeéfléqsy‘hmzﬁé?&nded 12.

Both the gl %S&hﬁhrﬁd aams@&emgeﬁtmva{@musb SRREEBmIthtalar Bpehame 10
tinme) but in overlapping time frames. (13) During dispense of a beer, for®

exanpl e | agdPPredetessel 49 {FigureZlpehichimay P§ ac‘?'é’ﬁim&)dﬁiﬁebfhrééémpleal most to

the top of th&igdias ElasdNdint PRRre 20! B8 Riddr ibEulif@ 8 theC ettt Sopehimgbody of
| ager to go cloudy as nucleation is 15 initiated. Nucleation inducenent at

or near end °(§f‘hﬂ|°é‘ﬂéh§8“l? 2P w85 thrgysh HesPQF‘&IE"s 247 kpowl PefSelr sprays

may be qBangfdedd o af i ddditiohNe RidlspaRASR4T[ aSIBoWNErifi¥€ Ipfate Hayf r om one
di spense or serving cycle to_another, 20 (15) The system may di Spense at

| east two dberdReuped iknazle 220 SOB%tfoﬂ"dé’efioF‘e'é‘éﬁfhaﬂ H"S‘F"dé‘r‘at? &9813 ow f or
change of glspskidrl iy be fitted.

When valve 218 is closed, the pressure switch 244 observes a
20  build-up in pressure in the pipes 208, 208A above a predetermined value
and the control switches off the pump 206.

With reference to Fig 21, the draught cider 248 is delivered from

the outlet 220 (Figure 20) into the drinking vessel 246, for example a
glass which is preferably rather tall and preferably has a clear or

25 transparent wall. Preferably the vessel 246 is chilled before it receives
the cider. The vessel 246 may be chilled to a temperature of substantially

4°C or less. For example a known bottle chiller may be used to chill the

vessel to substantially 4°C whilst a known glass froster may chill the



(16) The chilling water sprays start, then stop and then start again 25
during a single dispense operation - the final burst of cooling water is to
achieve a cleaning effect, rather than cooling effect - i.e, the irgt QEZ '
period of application of water is to cool the tenperature of the g SJ @é\n
before theydawedsage starts to be introduced, and then tpefggbsosgaal | Nal
clearing/cleaning application of water just as the beverage di spense stops
18J UL 2003 49 CLAgIWIS 1. A nethod of dispensing a volunme of cool ed
beverage from a beverage di spense appggatus into a vessel conprising

pl aci ng the vessel at 5 a beverage di spense position relative to the
beverage di spesebao appatantialty 108Gdy At beadeofifaam ds shewaeat Zﬁﬁ/@rhagahand cool i ng

th | i it t di
ubstant 1 al "Pabienae B EVEREEE PUF FRE e Pia o Hotfethon 0 -

according to claim1 in which the vessel is cool ed by sprayl ng or jetting
cool ed vvater onto the OUtil de o vese&ﬁrl&? thod according to claim

2 in which dmPediaielythe qo d&ﬂ?l'e?étohe Rpur tﬁ?\&hilh’dvﬁséﬂ 44% Woter s

cool ed by tRRsRfiEpread ¢ a sialldy dﬂﬂo'ﬁ@ﬁ’até’ﬁﬁ?!@h'&@d&l@ﬁﬂﬁﬂ@ﬁ@ﬁ' ng claim
in which water is qgra yed or jetted gnto the outside of the vessel at the

end of the dSfapId,gererating apppises 496 HBvebishethe rdish 234 Hewsurely 20 5. A
met hod accorglidi@ed @rak¥ixRE C4RAMAh Dadd Pati 2981 cIhedifmgy 88 aﬂlrals%uﬁ&ol ed at

the sane time as beverage is dispensed into the vessel. 6. A nethod
accordi ng t GmiHer %@‘bcgéierﬂjm&:qea? may.ie amanged tocamitpltrasaimg) séﬂ“ﬂ)?l or to
beverage beijpq fgiedy Gdngd BS et okIRE IS gd into the
vessel whi l slt tﬁ vesg In#stogeslhngacoo ed 0 cog ?g‘gaﬁgf l’f ee)gde eI |s st opped

and bevdfageides mayi be sebjsptewswa'rmoc_l tsiw_alﬁe@fselfreqvenqa ofesubs@ntidltor ding to
claimé in wygf, %rdfqbn% St % OMfeh ey 'sBldcled ﬁggn' daltopestanfrﬂ}étes'tgg of the

vessel at the end of Dbeverage spense I nto e vesse J UL 2003
50 8. A net lvoderatayer @53gproyiding apr el¢racionie ¢laasmissionwpath loracqpeplinger , ef f ect

devi ce cool sfNgabeyss 365 BOG.BRLNPANLAASRRT #PIRY ddsNSE RARY,

though usually a short period of a few seconds, for example substantially

15 one to five seconds and more specifically about five seconds.

The result in a short time is shown in Figure 22 in which the
exposure to ultra-sonic signals has promoted sudden formation of bubbles
of dissolved gas throughout the liquid cider 248 some bubbles 252A may

20 be relatively large whilst others 252B may be relatively small and may
tend to collect linearly in wavy lines which may snake upwardly. Also
the head 250 may rise to increase its height or depth. The gas bubbles
form nucleation sites encouraging the quick formation of ice in the cider
25 0 from water of the water content of the cider. The ice rises. It may

25 be of a slushy character and tends to agglomerate in the lower part of and
below the head 250 to form a slushy mass of ice 262 such as indicated in

Figure 23 in the cider.

Going from the stage shown in Figure 21 to that in Figure 23 may

30 only take one or two minutes so that the gas bubbling and the formation



through the pettier effect device. 5 9. A nethod according to claim8 in
whi ch wat er that passes through the water |ine that passes through the
pettier effect device is in comunication with a vessel cooling nloiﬁ”lﬁ dg?at
sprays or jets cooling water onto the vessel. 10 10. A method acco 6 o]
claim2 o™&HP582%i m dependent directly or indirectly fPERGBIUINM2 in which
a water or glycol coolant both cools the beverage prior to the beverage

bei ng di spensed and cools the water prior -' to the water cooling the
vessel. 15 11. A nethod according to éfaim 10 as it depends fromclaim8 or
claim9, inwhi ¢RitibeiRicpment M fHeORe! hﬁcege,%ﬂah@rfaﬁw etk vingencarries
water to the water or glycol coolant bath. 12. A net'’hod according to claim
2 or any of ietepdshing Phenormenssto ohsprveOthgeysbnide gilassA46y or indirectly from
claim2 in which a glycol coolant bath cools the water and the beverage)
and in which the beverage.is further cooled by a pettier effect device, and
i n which a gl ycoBesideswtlieeicel formingains ¢lse tideoddB being preidtrigningfdighet devi ce
and returns. he_.al b 1 .met hod of . di spensi ng.a vol une of
cool ed bgver’élglgfpfs r %}g’mvgqgéevcé’?'}é’giee rglli g p‘glﬁ%'élsaﬁﬁg&r)gf‘%sthﬁtohﬁ)ﬁ?ss inﬁg bﬁ?’% pensi ng

t he cool ed hidluerdalgye addition af iesfrein waer aph@Er thargthat dreadysini thg cider. or spray of
water to the outside of the vessel after beverage has been di spensed into
the vessel so as to demi st the outside of the vessel. 30 18J Ul 2003
51 14. A net hod Ohnedofs genmiasy itepasadgtfestureseis violt ule head 250everthge i nto a

drinking vessel ¢ isin lLacing the . dripking vessel on a vessel support
at a bever adiasy; S 8ller “uew ARk fo5® sapunershley st st siystal e ARt
activatilng audtEpeos a e o tider afisingdréf WnoagemdihspensSThappad 2501s, the 5
bever age dispe sefaggar at us, aut onat i ca{él %( di sFensi n?hetcre R{f,geﬁer m ned
vol une of b rgdé PhEBeR AL PT §Pt hotit TRV TH PAY RETUPIR MO DY t he
user, and Wrhf9Wf jcb@6aSREinBRMU Béhl lod Hagtier td1@ay atéMptingl Yo lAvaRhSI0d
according tqg claim14 in which the beveraﬁe is an _10 al coholic beverage and

in whi ch t hdiagid gider bedy, grdfeg (i the fact,thah the e tfiisksePB8dhailfrds in whi ch
t he beverageshapid head and the glass is automatically filled with beverage
so as to be substantially full of beverage plus head, w thout significant
overflov%isng . 15 17. A nethod according to any one of clains 14 to 16
conprising di spensi NdtethRivReWRIE dthappGiing @ROultradunld isfgndis’ g6t ed
agai nst the inside side wall_of the vessel, with the_vessel in an upright
posi tion. 20¢Ruesenkedyin Figuess 24y W RRishnefter thotraaraiuy éPade Figes 20 vessel
from bever agfs WispRASkCa IRHA! 3t BEasE QU IJf Tid Z4304d D0rd {RinBPEbAYE4 USi NG a
pel tier device, and warm ng@ug undi.spensed heverage. 19, A nethod according
n

to clai m 18 Roivefipf eiyounticaBlenddy indiperd jato thergidgp fapamifer %y 9 he sane
pel tier gevigee dut iultrb$66nd Qigan. TR PRIRI 2@ ma3Obe AnsBrtddotht@aRer di ng to

claimi18 or claim19 in which a risk of ice
cider before the full measured amount is supplied to the vessel 246.

-

In Figure 25, the dispense outlet 220 has been arranged to act as an

ultra-sonic probe for example by providing it with an ultra-sonic emitter

25 260B. The ultra-sonic probe 220 in Figure 25 may emit ultra-sound

signals whilst cider is padding through it to the vessel 246, and/or may

become partially immersed in the cider as shown and emit ultra-sound

signals into the cider 248 in the vessel 246 whilst the measured volume of
cider is still being supplied or after it has been supplied.

30



formation in the beverage in a beverage line is determ ned by using a
tenperature or pressure sensor, and in which the beverage is warmedgup 3003
in response to the detection of a risk of ice formation in the beverage
l'ine . 1 8J UL 2003 52 21. Beverage di spense apparatus conprising a
beverage dvepesse outlet, cooling neans adapted to cool R haushRge to be
di spensed, a beverage di spense station adapted to receive a vessel into
which said 5 beverage is to be dispensed) and a cooling system adapted to
cool the vessel in situ at the beveragﬁ%dispense station prior to

di spensi ng a substantial volume of the beverage into the vessel. 22.

Bever age di spensewWahpefatns @CEigurt ¢, the telvaiage Zhilledl bhappardfds FoRayi ng or
jetting means are provided aggpted Io spra r [et, cooled water onto the

Q
outsi de of tHAS Ywdter coment. pdb may, alsg; Rayend dissohiedagdss coptedy 3 #hptt o clai m

22 in which dixrﬁ?k&ﬁrin%}’qﬁﬂi@ﬁe’i/emcf‘éviind@deﬁ@ﬁ%?(ixhﬂ 0P lg1 8! Bad RHaybeverage
and the water 15 which is sprayed or_j etted onto tﬁe out si de of ghe vessel .
24. Bever agePhble o4t do fopr Bucleation: sitesi iRy enepwiage dermatignnef dae.tfor23 jn

whi ch spray | iBERPLE a ] t he out si de
of the veﬂ";lse%raét’ri t%rﬁfﬁgb?gtgévsgrrlggg ha&s]I %’gé’?&%i g‘gg‘?\sse'ﬁ&? \r?fﬁoﬁg%‘g%&s t%essel . 25.

Bever age di sgfeauragapionmation of qwislegiasgon pramde gck sitesysfop lexamplibyn whi ch

the cooling ﬁ;ﬁ%ﬁﬂg&d Sf aﬂfa_@;og,gdtztg_tﬁeehvéragee#ﬁé%uﬁs% m?eapgxﬁgmdi S

di spensed in vesse ] Bever age di spense apparatusS according to
any of cl ai mr 3¢rved @8l/pn pehvisienc ofit nusleationnendoyraging i iatdrialdaptthd t o

trol th ' ' t A | i t
the bever agliariss? (oY SKRIATMA & RREDR Wiler, OnfR0Ial ' HREIE P\ 1T o°
t he bevelagesizes i8Cluded rethechievierage pring tocit being senved or dispgnsedahdfog t he

vessel uhi | sdaafifb fARLSH Berdgs &) RRARERTo' Mhéint WRekPR i€ bedila e di spense
dispensed, and/or added to the served beverage in the vessel at or soon

after the beverage has issued into said vessel. The beverage may be
alcoholic or non-alcoholic. In the latter case, the beverage may be a fruit
15 juice. Nucleation encouraging material in a fruit juice may be fragments
of fruit; for example in orange juice nucleation encouraging material may
comprise pieces or flakes of the flesh of the orange. If the beverage is
alcoholic it may have a dissolved gas content and may be a beer or cider,
for example as disclosed above, or may have little or no dissolved gas

20 content, for example spirits, liqueurs, still wines and such.

In the apparatus 302, beverage from a suitable supply (known per
se) is supplied at a suitable cool temperature by known propulsion means
along an inlet line 304 surrounded by suitable insulation 306 and

25 including a known measuring device 308 to deliver a desired known
volume of the beverage to a beverage dispenser 310 comprising an outlet
nozzle 312 when delivery of beverage is demanded at the dispense or
outlet nozzle. The beverage or product inlet line 304 leads to a product
flow line 314 which includes, a cooling coil 316, a pump 318 and a flow

30 path 320 through a cooler 322, for example a peltier cooler, leading to the



27. Beverage di spense apparatus according to any one of clains 21 to 26 in
whi ch de-rnisting neans are provided adapted to de-m st the outﬁidﬂ“pmu§he
vessel after the beverage has been dispensed into the 5 vessel. '28

Bever age di spense apparatus according to any of clainms 21 to 27 conpri sing
a pettiervﬂ?g%ﬁﬁndevice, t hrough whi ch both beverage anBCWeB¥V038234nes pass,
adapted to cool the beverage before dispense. 10 29. Beverage di spense
apparatus according to claim28 in which a conmunication conduit connects
the water passing through the water li36e, -' with a vessel cooling nozzle

such that thg water n sprayed jetted opto the ves via the vessel
cool i ng nozzqe“?e".e“i?f §88‘ Bgﬁlfr z&@glyeﬁi %%r#éaé' é‘p’p&r‘gﬁg‘s ca%lfﬁ'rdﬁﬁbe"t 6E?:I aim 22 or
any cl ai m dengpedestt 300 rigcadty béingi Ruired tloysdppgmbelédage 43 & odmikiag Ng a wat er
or glycol coolant bath adapted t9o cool the beverage prior to dispense and
to cool the Yeatedr [ $X3MPLe) a Hass,2¢brbeysEAsE fgniRiss Yrough a pash da thieyer age

di spense apRAERhSEY ARCHIERMinu8 tReREBIH0AS ahdthECEGRESutlveWRLGbRbM 28 or
claim?29, in which the water line fromthe pettier effect device is adapted

to carry Swatthe preduchdingaile toop cgntyelopath @) tube 3B6itof.2 pRhap or Bube imge
di spense a t j 1 k. : ] cl aj t 7 as the
Den G FoRIEE M SRLROe ST Gty oot TE el a2 B |

depend dire y or rrsing a g cool ant
bat h adapt edurmupding thé@roducs tukmd2g.hdtiexiteenagd34 fromh theairadusigube pet ti er

eff ect devi Cﬁ6aQQeDE>ﬁo%uEgﬁl%fu{]églgr31(&99clntﬁlpgse gﬁxggﬁg%c)né%ﬂgg%%y%) or wat er

| i ne whi ch passes rou ettier e vice fore returning to
t he gl ycol Ratjbmnctionl338 Getween AEORIS i@ B04Bavdahe flowllispdhse appar at us

conpri si a beverage di spense outlet, cooling neans adapted to cool the
beverage to be di spensed, a beverage di spense station adapted to receive a
vessel into whiclTheepredacte codlirtgochid Iibsgiended, cavlee omiwdtembartked4d adapt ed

to jet or spray water onto id e_vesse frer the beverage
has been di sPERSEY'e &8 é"ssu{age‘%jg-%ﬁl?s 4§t h\gatg{]tfépdgt g?‘”t keem p\?eéétg‘é? .f°§4.
Bever age di sqxampk: sylpeanaially Q0 pkreovrt coith 34k namryimgpeaiiait aoolingdhe/ ol une of

bever e oLyl SoRSUSHPE i ORISR, LR AMRE l MRESLYS 3
aut ormat i tal | meaisFsOnasd a wated edading codld352| une of beverage into the vessel
at the beverage di spense station without further - intervention by the
user, and w thout the user needing to hold the vessel. 15 35. Beverage
di spense appar at Feedwawer donfedtaraiséernpuiposeddpisepplied by spieatde nsansl cohol i ¢
beverage | ntc?n awagelralsniét line 354 appropriately insulated at 356. Inlet line 354
supplies water circulation line 358 through junction 360, the line 358
20 including the water cooling coil 352, a driven water pump 362 supplying
water to a path 364 through the peltier cooler 322. From path 364 the
water line 314 continues back to junction 360 via a non-return valve 366
and the outer tube 332 of the python 302. Between the pump 362 and the
peltier cooler 322 the water line 314 bifurcates at junction 368 into
25 another insulated line 370 comprising an electrically controlled valve 372,
for example a solenoid valve controlling supply of chilled water to a U-
shaped manifold 374 provided with inwardly directed jets or nozzles 376
to spray cooling jets of chilled water in the outside of the glass 324
standing on a liquid drip collector or tray 378 from which the collected

30 liquid (water) can leave to drain through outlet 380.



36. Beverage di spense apparatus according to claim35 adapted to di spense a
beverage with a head 20 37. Beverage di spense apparatus according to claim
36 adapted to automatical ly di spense a beverage such that a gl ass§iJgL 2005
substantially full of beverage plus head, and there is no significant
beverage Qqyghidesyy. 25 38. Beverage dispense apparatus ageQfdlobehsto any one
of clains 34 to 37 conprising a beverage di spensi ng spout adapted to direct
t he beverage against the inside side wall of a vessel, with the vessel in
an upright position at the beverage dispense station. 18J UL 2003 55
39. Beverage di spense apparatus adapt to di spense a cool ed beverage into
a vessel conprising a peltier device adapted to cool the beverage, and
havi ng neans for warm ng up undj spensed beverage. 5 4?. A beve&gge di spense

appar atus accor &q?gal{ﬂi"%tf‘gﬁﬂzw‘c dnsslfgfrigalycpntrel (npt\shon) #8t ed t o

var m up undi GRENGMAhpPaMREAREInASrehBY o ARpERe W brdpe \RnalRndGE Putgdi Spense.
41. Beverage di spense apparatus according to claim39 or claim40 10

conpri si ng 318tk PaE sRB apergie coatinwoustins Beveraga frem 2 suiszhie suPM¥ bever age
to be wargred; yppd @uéfgr“e‘azﬂfr?‘rg{lfﬁgéidg]?SGj@B?Stdé@ﬁeg‘;pr@-de't%iﬂéd 661 Figdemtion in

t he beverage |ine. ¢ serving a beverage I n an open-topped
vessel , 15 cemperatuneg Piheniaidisgensendemandge niadei for axamplerbyprassing) cool i ng
t he beverag 3 d+€ : o] ezl i f e t
at nospheri cebpétfe?)gsiérlegpg%ﬂ#\ggee?i ir?lgi't \A\%ﬁ%g%'{téﬁ 'ééi)gra g%eoélﬁgg 7?%% éﬂggn- t opped
vessel ) andsopthatrothilbeyl wateraisi eprapéd oucglosst 324 toi ¢and itn tferbefewage in the
vessel at whi ites |c 0 i verage from af gresai d ter 20
content. 43.seignﬁ‘étthggog%'glo;%{sﬁn%a* (@)le%{}gcl ﬁ%ﬁﬁ"z,%? ﬁxwpgn%a P‘ﬁ‘g" @vveatlv;%e

conpri sel a idi theodispshsgaS10 0ot epen sdiithdr the dispensearudelivers he neawwredge i n t he

A et hod acc ATt BS-RPIAEs PP WETHd 25 it o7, o moineiog o -

A net hod acc
subj ect ed t adexiceaBB0&ciandofaftet tdedivenyurod the paleendlesesor nAt ithe tivhe nthel eat i on

sites. 18.J UL 2003 56 4?'893mtgo% according Lo a{;% one of, clains 42
to 44, in wiliRFIEe CRRMEPLEe ' SRV REEHG O SRPFIMERIRE 88 AteT br ompt i ng
formati on ofconiménzemieit, he| emitrodncleses evalved 328 . to AEpprsaipply o chilfipgy a

dr aught ver age onpri sin eyerage cooling hea hange me , a

bever age out‘T’%‘?r ¥°o§h°c ?z&f e%eér?aé'g‘e13’%6?#5%1#%?"%&1?“&)%%21?& (11 F 113 e?o i ssue
from t he outthetein apenabtondapre-détemintd desiret: temperatire whichr isl losweppl y of

beverage 10 528 St sl SRR RRNSl BRpahhrl! Aha"ubBOP Jeslnifg Ve20C T
dispenser 310 the beverage is cooled to a lower still pre-determined third
temperature by the peltier cooler 322, substantially at which temperature

20 the beverage issues into the glass 324. The beverage comprises water and
said third temperature in lower than the freezing point of water. At about
or shortly after, the time that the dispenser 310 automatically ceases to
issue further beverage (because the desired measured amount has been
dispensed) the control may open the valve 372 again for a few seconds,

25 say one or two seconds, to again spray chilled water on the outside of the
glass to clear away any condensate misting thereof so as to give a more
clear view of what is occurring within the glass. The peltier cooler 322
may only be operated to cool the beverage to substantially said third pre-

determined temperature at the same time or for about the duration that

30 beverage issues from the dispenser 310.



10 exchange neans conprising a cooler or cold water bath cooling said
beverage. 47. Apparatus according to claim46, in which the heat exchange
nmeans conprises a heat exchanger which can cool the beverage and U%EUQ
heat the beverage circulating in the | oop. 48. Apparatus according ?3 ;
47, in mhi%%“‘t’%g&heat exchanger uses the pettier effect P§B’GB?%38H rever sal
of electric current thereto can cause heating of the beverage. 20 49.
Appar atus according to any one of clains 46 to 48 which is adapted to

di spense a predeterm ned volune and i 38which the | oop holds, in use, a

vol une of beverage that is nore than that required to di spense said
predeterm ned vol une of beverage. 25 50. Apparatus according to claim49 in
whi ch the | oop hdhdse ghie tlieipsverdge ipisubjecf tobiadacegmt t& tausd dradrbane of

serving draught beverage in an en-t ed vessel, 30, substantially as

hor oi nhet or SELRaROn LR MRreAbrgE SR CIPR f dpaucks isual Byt o053 57
Figure 27, adfofeldgsbribed) sedsh fidadéentOmapberprdviding hobetdiggaasmnpanyi ng
drawi ngs . 52. Beverage |spense apparatus substantially as her ei nbef ore

descri bed 5 diFsolvedegas, cantent vhigh Bﬁ‘i’léleSZB)“ #d/er gifiecting th&r eEPIREP 40 28, or
Fi gure 29 oftht hefedc 6P URANYIUNG, dhdVOk raa.spnym@Lﬁe Hvkrafe o Adinfy dlerdYR. As

.Aa, . As. AGN. A . A  ue. AuANA&a& A(. A
some nucleation causing means, for example solid matter (preferably
innocuous and edible). The ultra-sound applied may be in the range of 20
to 40 kHz. The dispenser 310 may be part of a font which may be
10 provided on or at a counter of a drinks’ bar. Whatever, the font may be
mounted side-on to a customer to give the customer a better view of the
filling of the glass 324, and development therein. By side-on is meant
that a pedestal or pillar part of the font is not necessarily between the
customer and the glass. The maximum amount of ice formed may be up

15 to about 25% of the beverage volume, but we believe that up to about

10% is satisfactory.

If desired, the issuing beverage may be subject to ultra-sound as

described previously. In one example, an ultra-sound emitter 382 may be

20 mounted on the nozzle 312. Also the nozzle may be bent, curved or
otherwise directed so its outlet end may be close to an inner surface of the
upper part of glass 324 for the issuing beverage to be directed against that =

inner surface.

25 In Figure 27 an ultra-sound emitter 382A is disposed beyond an
outlet end 312A of the nozzle 312 to apply the effect of ultra-sound to the
issued beverage. The emitter 382A can be disposed about an axis of the
issuing beverage stream and in the example take the form of ring, for
example a torus, through which at least some of the beverage passes. The

30 emitter 382A may be mounted (on a support arm 383, for example) so that
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5 Dbe at substantially said second pre-determined temperature. Thus at idle
mode the beverage and cooling water in the python 328 may be at

substantially same temperature.

As an example, the beverage (from a storage celler, say) may be
10  supplied on inlet line 304 at a said first pre-determined temperature of
substantially 6° to 8°C. On leaving the coil 316, the beverage second pre-
determined temperature may be substantially 0° to 1°C (e.g. 0.5°C %
0.5°C). Water emerging from coil 352 may also be at temperature of
substantially 0°C to 1°C, but due to heat pick-up may emerge from

15  nozzles 376 at substantially 2°C. When the apparatus 302 is in beverage
issuing mode, the peltier cooler 322 cools the beverage supplied and
dispensed to the dispense nozzle 312 to the third pre-determined
temperature of substantially-5.0°C (say-4.5°C £0.5°C). When beverage is
being supplied by the dispenser 310, the temperature of water leaving the
20  tube 332 of the python 328 may be substantially 2.0°C. Under idle mode,
with cooler 322 switched off, the beverage may circulate in line 314 at a
temperature of substantially 0° to 1°C. The temperatures specified in this

example may be suitable when the beverage is a beer, for example a lager.

25 Preferably the water bath 340 and cooler 322 are disposed near to
the dispenser 310 in, for example, a drinks’ bar, so that the portion of

flow line 314 between the water bath and dispenser is relatively short.

The glass 324 may be a tall glass having a globular or bowl shaped

30 wide portion at its upper end, for example a tulip shape. The apparatus
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certain type of glass is placed under the nozzle 312, otherwise a disabling

system prevents beverage supply operation of the apparatus.

5 On dispensing a beverage, for example a pint of beer, for example

a lager the following procedure may be followed:-
(1)  Press button 382 to initiate dispense mode;

10 (2) Spray chilling water from nozzle 376 into the outside of glass 324

for a few seconds, for example about five seconds, then -

3) Start to fill glass with the beverage and continue application of the
chilling spray for a few seconds longer;

15
4) Turn off the chilling spray but continue to fill glass with beverage

to the desired amount;

(5) Apply ultra-sound to the beverage during last few seconds of
20 filling, and

(6) When filling stops, re-apply chilling water spray for a second or

two.

25 The volume of beverage circulating in line 314 at idle mode may be
greater than a pre-determined fixed volume the apparatus is set to

dispense beverage at from nozzle 312.

With reference to Figures 28 to 30, the beverage chilled by

30 apparatus 402, 502 or 602 has a water content. It may also have a
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encourage formauon of ice, for example, as aforedescribed, and or other
means may be provided to encourage formation of nucleation sites or
provide such sites, for example by application of ultra-sound to the
beverage in the course of being dispensed or served and/or provision of
nucleation encouraging material in the beverage, for example solid or
particulate matter as aforedescribed. In the case of ultra-sound, its
frequency may be as aforedescribed and applied in the manner and at the
time in a serving procedure as aforedescribed. For example the apparatus
402, 502 or 602 can have dispensers a described below each with an outlet
nozzle 312 such as described above with reference to Figure 26 which
may comprise an ultra-sound emitter 382 as described with reference to
Figure 26, or the nozzle 312 in Figures 28 to 30 may have associated
therewith an ultra-sound emitter as described with reference to Figure 27
and identified at 382A therein.

Each apparatus 402, 502 and 602 can have a respective electrical
control to regulate and control operation of beverage measurement, valves

and pumps.

With reference to Figure 28, a water bath is indicated at 404 kept
cool at for sample, substantially 0°C by cooling coil 406 encased in an ice
mantle 408. The water bath also includes a driven stirrer 410 and a water
pump 412 driven as and when desired. A glycol bath 414 (a bath
containing a mixture of water and ethylene glycol) is kept cool at, for
example substantially -4.5°C by cooling coil 416 and includes a driven
stirrer 418 and a beverage pump 420. Draught beverage which may have
a dissolved gas content is supplied, by any suitable means known per se at

a desired low temperature, on inlet line 422 and is cooled in beverage
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428 the beverage travels on lines 430 and 432 to the beverage pump 420

5 which sends the beverage on line 434 to a dispenser 436 of a font having
the outlet nozzle 312 to supply the beverage to a drinking vessel 438, for

example a glass, on the drip collector 378 with the outlet 380 to drain.

When delivery of a measure volume of beverage is desired button
10 440 is pressed causing the control to operate the dispenser to deliver the
measured volume through nozzle 312, at a desired temperature below the -
freezing point of water at atmospheric pressure. When beverage dispense
is not required (idle mode) passage means in the dispenser 436 allows the
pump 420 to circulate, preferably continuously, the beverage through line
15 434 and line 442 containing a non-return valve 444 to beverage coil 446
in the glycol bath 414. From coil 446 the beverage returns to the pump
420 via line 448. If desired, beverage line 434 may include a cooler 450,
for example a flash cooler, which may be a peltier cooler. The cooler
450 can ensure that beverage reaches the dispenser 436 at the desired
20 temperature, and if a peltier cooler it may be operated with reverse
current to ensure circulating beverage at idle mode does not freeze in the
lines 434, 442. When delivery of beverage into glass 438 is desired cold
water sprays from the nozzles 376 may be applied at any desired time to
the glass exterior by the control causing of valve 372 to open to supply
25 the manifold 374 with water from the water pump 412 via line 452. The
pump 412 may operate continuously. When valve 372 is closed water can
return via line 454 and non-return valve 456 to a cooling coil 458 in the
water bath; top-up water being provided for a suitable supply via inlet

line 460. Cooled water may be circulated by the pump 412 around the
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may comprise passage means arranged when the valve is closed to

prevent supply of cold water to the nozzles 376, to allow water from line
452 to transfer to line 454 so it may be continuously circulated by water
pump 412 if desired. The glycol bath 414 which again may be at a
temperature of substantially -4.5°C includes a driven glycol pump 504. A
10 beverage dispenser 506 is provided with the outlet nozzle 312 and
beverage dispense operating button 440 connected to the control. The
dispenser 506 forms part of a font also comprising a tank or chamber 510
containing a beer cooling coil 512 connected by line 514 with the
beverage coil 428 in the glycol bath 414 and by line 516 to the dispenser
15 508 which when opened in response to operation of button 440 permits a
desired measured volume of beverage, propelled by suitable known
means, to be automatically dispensed at a desired temperature below the
freezing point of water. Beverage coil 428 is kept cool by glycol filling
the chamber 510, the glycol being pumped thereto from glycol tank 414
20 by the pump 504 along line 518 and returning to the glycol tank through
line 520. An electrical heater or heating coil 522 is provided in the

chamber 510 to heat glycol therein when desired.

Preferably the amount of glycol in chamber 510 is a minimum.

25  Pressure observing means may be provided in the beverage coil 512. Ice
formation in the beverage may be detected by a rise in beverage pressure

in the coil 512, for example above a pre-determined value and/or at a rate
greater than a pre-determined rate of pressure rise, and the control
operated in response causing the glycol circulation pump 504 to stop and

30 heater 522 to be switched on so as to heat glycol in the chamber 510 and
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If desired, a cooler 524, for example a flash cooler, which may be
a peltier cooler, may be provided in line 514 to ensure the beverage
reaches dispenser 508 at the desired temperature below the freezing point
of water when beverage is being dispensed. If the cooler 524 is a peltier
cooler it may be operated when desired with reverse current to ensure the
beverage does not freeze and block the coil 512. The cooler 524 can be

connected by water line 526 and 528 to water lines 452 and 454.

With reference to Figures 30, beverage from beverage coil 424 in
water bath 404, at a temperature, for example, of substantially 0°C,
transfers via line 604 and beverage pump 606 to beverage coil 608 in the
glycol bath 414 at a temperature, for example, of substantially -4.5°C,
from which coil the beverage is supplied via line 610, comprising a cooler
612, to a beverage dispenser 614 forming part of a font and supplying the
beverage outlet nozzle 312. The cooler 612 may be a flash cooler. The
caoler 612 may be a peltier cooler supplied with glycol via line 616 by
glycol pump 618, the glycol returning to the bath 414 on line 620.
Beverage supplied on line 422 is first cooled, for example, to substantially
0°C in the water bath 404 and, for example, to substantially -4.5°C in the
glycol bath 414. From the cooler 612 beverage is supplied to the
dispenser 614 via line 622 comprising non-return valve 623. The
dispenser 614 is arranged with passage means whereby, when the
dispenser 614 is not supplying beverage through the nozzle 312, beverage
is fed to line 624 for circulation by pump 606 around system 608, 610,
622, 624, When button 440 is operated to operate the control, the

apparatus supplies a pre-determined measured volume of the beverage via

L 2003
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being liable to freezing up, heat may be applied to the system; for
5 example if the cooler 612 is a peltier cooler electric current thereto may
be reversed to provide said heat. Beverage leaving the glycol bath 414
may be at a temperature of substantially -2°C which may be the beverage
re-circulation temperature. The cooler 612 may only operate to cool the
beverage when beverage is to issue from nozzle 312.
10
The aforedescribed embodiments with reference to Figures 26 to
30, but more particularly with reference to Figures 26 and 27 may have

any or each of the following features, characteristics or advantages:-

15 (1) In the “idle mode”, beer is circulated in a loop continuously. In
the idle mode, the beer in all of the loop is about 0°C. In the “dispense
mode” from the recirculation pump to the peltier cooler the temperature
of the beer is about 0°, the peltier cooler chills the beer down to -5° or so
(-5'%°C), the very cold beer then goes through the dispense solenoid and

20 either out of the nozzle if it open, or into the python 328, where the beer
is warmed up again to about 0°C - so the beer is at - 5%2°C for only part
of the loop - that part that goes through the dispense solenoid. The aim is

to have a safe system where it is not possible for the beer to freeze.

25 (2) The dispense system requires no manual
intervention/holding/activity other than pressing the “start” button. This
achieves consistency of dispense between successive dispense operations,

and reduces the skill necessary.
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(4) The auto-reheat enables the system to return to a predictable stable

condition before each dispense cycle. No glycol is required in the cooler

340, because the beer is not stored sub-zero for any significant length of
10 time.

(5) The dispense apparatus will be side-on to the user, so that the user

can get a good view.

15 (6) Ultrasound can be applied through a toroidal ring 382A spaced
from the end of the nozzle, and supported on a side arm 383. Ultrasound

at 20 to 40 kHz can be applied.

(7)  Applying ultrasound to a stream of beverage before it joins the

20 main body of beverage that is being created in the glass.

(8) It is surprising that there is no spillage as beverage passes through
the annular ultrasound ring 382A, but the beverage has laminar flow and
surface tension effects may help.

25
9) A peltier cooler to cool the beverage to sub-zero temperatures for

dispensing continuous circulation to avoid freezing at idle mode.
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(13) During dispense of a beer, for example lager there can be a
substantially clear body of lager, almost to the top of the glass, and then a
flash of ultrasound causes the body of lager to go cloudy as nucleation is

15 initiated. Nucleation inducement at or near end of dispense.

(14) Colour of the glass chilling, water sprays may be changed or varied
during a dispense or serving cycle, or from one dispense or serving cycle
to another.

20
(15) The system may dispense at least two drinks per minute - 30

seconds for each in order to allow for change of glass time.

(16) The chilling water sprays start, then stop and then start again
25 during a single dispense operation - the final burst of cooling water is to
achieve a cleaning effect, rather than cooling effect - i.e. the initial period
of application of water is to cool the temperature of the glass down before
the beverage starts to be introduced, and then there is a final

clearing/cleaning application of water just as the beverage dispense stops -
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ready to recelve dispensed beverage and cooling the vessel in situ at the

beverage dispense position prior to dispensing a substantial volume of the

beverage into the vessel.

10 2. A method according to claim 1 in which the vessel is cooled by

spraying or jetting cooled water onto the outside of the vessel.

3. A method according to claim 2 in which the beverage is cooled by

a cooler and in which the water is cooled by the same cooler.

15
4, A method according to any preceding claim in which water is
sprayed or jetted onto the outside of the vessel at the end of the
dispensing of the volume of beverage into the vessel.

20 5, A method according to any preceding claim in which the vessel is

cooled at the same time as beverage is dispensed into the vessel.

6. A method according to any preceding claim in which the vessel is
cooled prior to beverage being dispensed into the vessel, beverage is
25 dispensed into the vessel whilst the vessel is being cooled, cooling of the

vessel is stopped and beverage is still dispensed into the vessel.

7. A method according to claim 6 in which a de-misting operation is
applied to the outside of the vessel at the end of beverage dispense into

30 the vessel,
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through the peltier effect device.

5 9. A method according to claim 8 in which water that passes through
the water line that passes through the peltier effect device is in
communication with a vessel cooling nozzle that sprays or jets cooling

water onto the vessel.

10 10. A method according to claim 2 or any claim dependent directly or
indirectly from claim 2 in which a water or glycol coolant both cools the
beverage prior to the beverage being dispensed and cools the water prior

to the water cooling the vessel.

15 11. A method according to claim 10 as it depends from claim 8 or
claim 9, in which the water line from the peltier effect device carries

water to the water or glycol coolant bath.

12. A method according to claim 2 or any of claims 3 to 7 as they
20  depend directly or indirectly from claim 2 in which a glycol coolant bath
cools the water and the beverage, and in which the beverage is further
cooled by a peltier effect device, and in which a glycol or water line

passes through the peltier effect device and returns to the glycol bath.

25 13. A method of dispensing a volume of cooled beverage from a
beverage dispense apparatus comprising dispensing the cooled beverage
into a vessel and applying a de-misting jet or spray of water to the outside
of the vessel after beverage has been dispensed into the vessel so as to de-
mist the outside of the vessel.

30
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user, and without the user needing to hold the vessel.

15. A method according to claim 14 in which the beverage is an

10  alcoholic beverage and in which the vessel is a glass.

16. A method according to claim 15 in which the beverage has a head

and the glass is automatically filled with beverage so as to be

substantially full of beverage plus head, without significant overflowing.
15

17. A method according to any one of claims 14 to 16 comprising

dispensing the beverage through a spout which is directed against the

inside side wall of the vessel, with the vessel in an upright position.

20 18. A method of dispensing a cooled beverage into a vessel from
beverage dispense apparatus comprising cooling the beverage using a

peltier device, and warming up undispensed beverage.

19. A method according to claim 18 in which undispensed beverage is

25 warmed up using the same peltier device as is used to cool the beverage.

20. A method according to claim 18 or claim 19 in which a risk of ice
formation in the beverage in a beverage line is determined by using a
temperature or pressure sensor, and in which the beverage is warmed up
30 in response to the detection of a risk of ice formation in the beverage

line.
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15  which is sprayed or jetted onto the outside of the vessel.

24.  Beverage dispense apparatus according to any of claims 21 to 23 in
which spray or jet means are adapted to spray or jet water onto the
outside of the vessel after the beverage has been dispensed into the

20  vessel.

25. Beverage dispense apparatus according to any of claims 21 to 24 in
which the cooling system is adapted to cool the vessel as the beverage is
dispensed into the vessel.
25
26. Beverage dispense apparatus according to any of claims 21 to 25 in
which control means is provided adapted to control the cooling system
and a dispense pump, to cool the vessel prior to the beverage being
dispensed into the vessel, and to cool the vessel while the beverage is
30 dispensed into the vessel, and to stop cooling the vessel whilst further

beverage is dispensed into the vessel by the dispense pump.
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28. Beverage dispense apparatus according to any of claims 21 to 27
comprising a peltier effect device, through which both beverage and water
lines pass, adapted to cool the beverage before dispense.

10
29. Beverage dispense apparatus according to claim 28 in which a
communication conduit connects the water passing through the water line, -
with a vessel cooling nozzle such that the water can be sprayed or jetted
onto the vessel via the vessel cooling nozzle.

15
30. Beverage dispense apparatus according to claim 22 or any claim
dependent directly or indirectly from claim 22 comprising a water or
glycol coolant bath adapted to cool the beverage prior to dispense and to
cool the water prior to the water cooling the vessel.

20
31. Beverage dispense apparatus according to claim 30 as it depends
from claim 28 or claim 29, in which the water line from the peltier effect

device is adapted to carry water to the water or glycol coolant bath.

25 32. Beverage dispense apparatus according to claim 22 or any of claims
23 to 27 as they depend directly or indirectly from claim 22 comprising a
glycol coolant bath adapted to cool the water and the beverage, and
including a peltier effect device adapted to further cool the beverage, and
a glycol or water line which passes through the peltier effect device

30  before returning to the glycol bath.
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5 the outside of the vessel, after the beverage has been dispensed, so as to

de-mist the outside of the vessel.

34. Beverage dispense apparatus adapted to dispense a predetermined
volume of beverage comprising a beverage dispense station adapted to
10 receive a drinking vessel on a vessel support, a beverage dispense outlet
adapted to automatically dispense a predetermined volume of beverage
into the vessel at the beverage dispense station without further -

intervention by the user, and without the user needing to hold the vessel.

15 35. Beverage dispense apparatus according to claim 34 adapted to

dispense an alcoholic beverage into a glass.

36. Beverage dispense apparatus according to claim 35 adapted to
dispense a beverage with a head

20
37. Beverage dispense apparatus according to claim 36 adapted to
automatically dispense a beverage such that a glass is substantially full of

beverage plus head, and there is no significant beverage overflow.

25 38. Beverage dispense apparatus according to any one of claims 34
to 37 comprising a beverage dispensing spout adapted to direct the
beverage against the inside side wall of a vessel, with the vessel in an

upright position at the beverage dispense station.
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peltier device adapted to warm up undispensed beverage as well as to cool

beverage before dispense.

41. Beverage dispense apparatus according to claim 39 or claim 40
10 comprising a temperature or pressure sensor, adapted to cause the
beverage to be warmed up in response to the detection of a risk of ice

formation in the beverage line.

42. A method of serving a beverage in an open-topped vessel,
15 comprising providing a beverage having a water content, cooling the
beverage to a temperature below the freezing point of water at
atmospheric pressure, delivering the cooled beverage into the open-topped
vessel, and promoting formation of nucleation sites in the beverage in the
vessel at which sites ice forms in the beverage from aforesaid water

20 content.

43. A method according to claim 42, in which the beverage comprises
a dissolved gas content which bubbles out of the beverage in the vessel
and creates aforesaid nucleation sites at aforesaid bubbles.

25
44. A method according to claim 42 or claim 43 in which, the beverage
is subjected to an affect of ultra-sound to promote formation of nucleation

sites.
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cooling heat exchange means, a beverage outlet for cold beverage from

said heat exchange means to issue from the outlet, openable and closable

valve means to control supply of beverage to said outlet and a beverage

circulation loop for beverage to circulate in said loop, and said heat

10 exchange means comprising a cooler or cold water bath cooling said

beverage.

47. Apparatus according to claim 46, in which the heat exchange
means comprises a heat exchanger which can cool the beverage and also

15 heat the beverage circulating in the loop.

48.  Apparatus according to claim 47, in which the heat exchanger uses
the peltier effect so that a reversal of electric current thereto can cause

heating of the beverage.

20
49.  Apparatus according to any one of claims 46 to 48 which is adapted -
to dispense a predetermined volume and in which the loop holds, in use, a
volume of beverage that is more than that required to dispense said
predetermined volume of beverage.

25

50.  Apparatus according to claim 49 in which the loop holds more than

one pint of beverage.

51. A method of serving draught beverage in an open-topped vessel,

30 substantially as hereinbefore described with reference to Figure 26, or
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Figure 27, or Figure 28, or Figure 29, or Figure 30 of the accompanying

drawings.

52. Beverage dispense apparatus substantially as hereinbefore described
with reference to Figure 26, or Figure 27, or Figure 28, or Figure 29 of

the accompanying drawings.



