WO 01/12031 PCT/ GBOQ 03055 -1 SPILL-PROOF CUP This invention relates to
spill-proof cups and in particular relates to such cups for use by babies
or children and the infirm The need for spill-proof cups is well known;
these are cwgokdsh an air-tight Iid and a spout” which a heHgsd not to
| eak when the cup is held in a tilted or overturned posit?@ﬁﬂﬁéma chi |l d,

or when the cup falls on its side or evgn turns over. There are various
designs serving this purpose, and these can be broadly divided into four
groups: a) those requiring sone SPILIPROGFE@UR On to close. These suffer
fromthe obvious disadvantage that the baby/child cannot be relied on to
operate the closure. b) Self-sealing, containing a valve. These suffer from
the general problemin that the use of the valve is "wong' in the sense
that the direction in which, in one situation, the flowis supposed to be
bl ocked is the sanme direction in which, in another situation, the flowis

desired. RN felbiiGo WHINFSorHiEs fid BfaritBlar Filkelohn c&ps%fﬁégnngg t he

| eaks, or they o I rab vel resistance Suc Many
al so cont ababiesros shildrén and theiefimhi.f fi cult to clean, and others also contain
many conponents whi ch nake the cup expensive. c) Wiere an obstruction that
covers the exit is pulled away by the suction applied by the drinker.

However, t e néed for Sibﬂl%pl"OOf ¢uipe isveell kiownSilieseodre vdps aithtanittighliPaidta spbhty

re- obstruct tc?\ $x1t g?%f( eaﬂlfnduce(%(;lllatory instability. d) NOW
restraint, XHPR 55“ QU f ecqyptit eld g ifted ‘P’rﬂ)’éﬂ'ﬂ’P@ﬁ‘nP‘P%"%&H@er ned.
US 4, 795, 05&]@6ﬂwh§ the ad&saﬂm iEkFdelor @Penitihs DVeF Mhbre WA VAHOIIeBiEnsSddRihgd CUD.
It contains an airtight lid with a spout. The inside aperture of t he spout

conmuni cat s pyrpose; 3nd these g3n herbrogdly ‘il‘ﬂéﬁddaﬁ? foyr greupsof a tubul ar ' chanber’
(generai 1y "Roncepihesife e gl ol THRE SR Bori ity ROl R e
second that the baby/child cannot be relied on to operate the closure
b) Self-sealing, containing a valve. These suffer from the general problem in that the use of
the valve is 'wrong’ in the sense that the direction in which, in one situation, the flow is
supposed to be blocked is the same direction in which, in another situation, the flow is desired.
Therefore these valves are either not efficient in blocking the leaks, or they offer an
undesirable level of resistance to suction. Many also contain areas which are difficult to clean,
and others also contain many components which make the cup expensive.
c) Where an obstruction that covers the exit is pulled away by the suction applied by the
drinker. However, this is prone to the venturi effect which tends to partially re-obstruct the
exit and possibly. induce oscillatory instability.

d) Flow restraint, without a valve, with which the present invention is concerned.

US 4,795,052 and US 4,915,250 describe two similar versions of such a cup. It contains an
airtight lid with a spout. The inside aperture of the spout communicates with the interior of
the cup by way of a tubular ‘chamber' which is disposed in the lid , starts and ends near the
spout, and runs (generally along the rim of the lid) ﬁ'6m the first half of the lid to the second
half of the lid and back again, so that, as specified in US 4,915,250, when the cup is tilted
liquid exiting the cup through said tubular chamber would have to rise above the level of the
liquid in the container. This can only happen when the liquid is being sucked out, and thus

leakage is prevented even when the cup lies on its side. US 4,795,052 specifies another



hal f of the lid and back again, so that, as specified in US 4,915, 250, when
the cup is tilted liquid exiting the cup through said tubular chanber

woul d havew&%uﬂoﬁe above the level of the liquid in th?"f’ﬂ&"%ﬂﬁg Thi s

can only happen when the liquid is being sucked out, €akage is
prevented even when the cup lies on its side. US 4, 795,052 specifies

anot her WO 01/ 12031 PCT/ GB0O/ 03055 2.2 sinil ar passage between the inside
and outside to act as a.vent. This eases the suction somewhat but has

ot her dsmmdvpassagg dstwethahd imsidd \aad toatsilead achassa semtarTidsreasés the sadtion
practlc utd | i zabhe fo for exanple in the product known as the ANSA
cup, wh? %E“t a5 ¢t ®*att ached to the inside of the spout and
runs round al ong the |n5|de of the rinm) is that the inside of this tube

cannot be cleaned in _a way that is congsidered necessary for baby feeding
equi preRhe disadyantage of this agmge@mtfl&eggpr@gwgly utiligable; Krm) (forrexample it tiec al

cl ean! NGl iByn B e ARSATERE uss Dholhalf oL o1 iR fre spBiPECT 21 1Y

when m etc. has so d I nsI’ ove nentl one tents
descr i bendruhs rpund along the inside ebibe rigy I%thatam inside ¢fahis tube wannpt laetoé@ned ione upper

and one n W|th t he

I nsi de (L)'\gl tnslﬁhs?n%répﬁésgé ss:-HbEy Fek'&nfé ug’g'heinﬁ%% ﬁ)%hg‘gfg%nab Fe it woul d
be i npr amessibld tct mechanrcdmamngmﬂon,eagslmwhbmrd‘gubmsh Yr leyed the. firger,. such
that the ch , is totally sealed everywhere other
than at eﬁwﬁgb@?hé'ﬁa%eg {?‘ggedtdﬂﬁ e, in practice, a tube is used and this
I's 1inaccessible to cleanlng al so. The present I nvention seeks to provide a

cup inproved in the above re S s easy _ to use, splll-proof and.
easy toTe?@aMeevéwn%%me%j ﬁ’ﬁ%‘ﬂl"ﬁ“&lﬂ?‘ﬁc pnRer pS afahmieation Al proplates, | . |

Accordi gge 6 eF A dhk BvRA!L Thid h8WEveP WolldtRer b p &Wérﬁl?QeﬂedCMﬁl thBGlsideli Ng: a
seal i ngl ageable 1id having a drinking spout [ocated thereon, a
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everywhere other than at its free end. As noted above, in practice, a tube is used and this is

inaccessible to cleaning also. :

The present invention seeks to provide a cup improved in the above respects, which is easy

to use, spill-proof and easy to clean even when used with solidifiable liquids such as milk.

According to the present invention there is provided a cup including: a sealingly engageable
lid having a drinking spout located thereon, a tubular passage formed between inner surface
of the lid and/or spout and a detachable member located on the lid, the passage having one end
in communication with the _1_ns_1de of the cup and the other end in communication with the
outside of the spout and being of such a diameter such that air cannot readily bubble past

liquid inside it.

When such a cup is inverted, liquid starts to move downwardly into the passage and the locked
air above the liquid expands, thus lowering the pressure . This continues until an amount of
liquid has entered the passage with the associated pressure reduction in the air above the liquid
just balancing the pressure 'd_f: the quuid head, upon which further movement of liquid ceases.

(The fact-that air cannot bubble past the liquid in the passage en/s'u_res that the air pressure is




in communi cation with the inside of the cup and the other end in
comuni cation with the outside of the spout and being of such a dianeter

such that ajodgiasmept readily bubble past [liquid inside i h a cup
rerfiblniy

is inverted, liquid starts to nove downwardly into the pass he
| ocked air above the liquid expands, thus |owering the pressure . This
continues until an amount of |iquid-}kas entered the passage with the

associ ated pressure reductioon. in the air above the liquid just balancing
t he pr essotrestartd white the oy idinkierted, or ngelimed)nTinds the vapdeity ofwhe paveage shiduld begui d

ceases. The fact that air canngt bubbl e past the lLiquid in the passage
ensur es %’ﬁ?aEe“PH% tgicf’mﬁ'?‘é@%?%uqt gpquu w t%f?*ﬂ'ﬁ)@i"’f”@%w@%@@ - -3 not
restored while the cup is inverted or reclined.) Thus the capacity of the
passage should be great enough to contain this anount of |iquid wthout
reaching the exit and therefore spilling. Al though there will be

vari at i Ognbph théte VilPbe ViRiaricné fbm b 6FhonsEiiRGSoal $h3pdd! ih gﬁham@ the Vo ume
increase (in cc) to give the reduction in air pressure to support a given
head of kricrpasein ec)do givahaeduation i ajepressyre tol suppert wigiver headi of lighid (¢.g¢l une (i n
litres) N L i LLSH ] : - LAY d i e hei ght
(in omy omephEetBry BLURpEY B ol tn e of UPinul i hnd Wit

accor di ngup ipverted, Histthe hdight 6h empefithewatet level aliove thewxit of the spout) Thigvasieout hal f
full. Thus, i.nt referred formof the inventiqgn, t olune. of the
passage F@&“‘&?&E" ‘P’%ﬁﬁe‘ﬁlré’ uﬂﬁ%?%a\%xﬂ%"m S’ftﬁ P&Rﬁ%%l@ﬂ?ﬂg u'h‘qss'“ BP%f er abl y
~ t-apered peeferdifbiyn 6fahd iavaikive, thévohins cRthogisageR Ehater thaf theinfaxiiel edhab! vy

coni cal , s& preferably in the for of a truncated cone. The detachabl e
menber ié’FB?‘ ferably in the formof a plug which fits into the inside of
the spout and is sealingly engaged thereto, e.g. by an interference fit.
The plug will generally therefore have the the sane or simlar outside

conf i gur dte sppukis preferably sapgeed s easie tostserive theetaghnble membgreandis prefesablyan
el ongat e cﬁm@ﬁ,rl'ﬁést preferably in the for of a truncated cone. The detachable member is preferably
in the form of a plug which fits into the inside of the spout and is sealingly engaged thereto,

e.g. by an interference fit. The plug will generally therefore have the the same or similar
outside configuration as the inside of the spout. The plug preferably has an elongate channel
on its surface which, in cooperation with the inside of the spout, forms the passage. However,
the channel could instead be formed on the inside of the spout or on both the spout and the
plug, or indeed between two or more parts which make up the plug . In any event, the plug
is easily removable and replaceable by a user, enabling the inside of the passage to be exposed
for mechanical cleaning thereof. It is usually more convenient, and therefore cheaper, to
manufacture the device with the channel formed in the plug. This is also better for cleaning
purposes. The plugr is preferably made from a resiliently compressible materiai, such as an

elastomer, and may advantageously be moulded therefrom.

The invention will be described further, by way of example, with reference to the

accompanying drawings, in which:

Figure 1 illustrates the lid of a drinking cup in side elevation (a), end elevation (b) and bottom

plan (c) views;



on its surface which, in cooperation with the inside of the spout, forns

t he passage. However, the channel could instead be fornmed on the inside of
the spout @jo@nzeaeth the spout and the plug, or indeed l;g% notwo or nore
parts which make up the plug. In any event, the plug is PErovabl e
and repl aceabl e by a user, enabling the inside of the passage to be exposed
for mechanical cleaning thereof. It.4s usually nore convenient, and

t herefore cheaper, to mnmanufacture the device with the channel fornmed in

t he pl ugiguiid2 shows thel phug dfthetievention inGideda) and end@®) pleestion; The plugr is
preferably made froma resiliently conpressible material, such as an
el astoner, and may advant ageously be noul ded therefrom The invention wll

be deSClFigb&CB is adiagrmmakiy sideyiewTof @ Xypidal €up il lile ref erence to the
acconpanyi ng drawi ngs, in which: Figure 1 illustrates the lid of a drinki ng

cup in side elevation (a), end elevation (b) and bottom plan (c) views; WO
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side (a) and end (b) elevation; ™ Figure 3 1s a diagrammatic side view of a
typical cup and lid; Figure 4 is a simlar VI ewto figure 1 (b) of second

enbodi 0. sim.l.ar | w to Figure
2(a) o?ﬁtk%m§ é(%ﬁ%él@}r{r%g&énvggbtFlg“r}gga()qiﬂl%sé%é oet"f0 M"'“&P&%‘f) lﬁ)ﬁ erring to-
t he draelevegop. and in particular Figures 1 and 2, a lid 10 has sides 12

which are sealingly engagable with a cup in a manner known per se. The lid

has a spout 14 located eccentrically so as to be convenient for drinking

from TReferfigud thediriveings) akdin paRitplar Pigusds 1 bid! DGAIERD K9 Bides 12 WHisH #B! ¥
h.an oval cross-section), and with a smal| bore 16 at

flatt ened t
the topSea %%F‘%W‘glﬂ with 2,64 10 a manpes knewn Aerofe. dhslidchas 8 spavtlfiasated om an
el ast OMBgcentRiddy 3o as to be convenient for drinking from. The spout 14 is in the shape of a

truncated cone, preferably flattened (i.e. with an oval cross-section), and with a small bore 16
at the top. A detachable member, in the form of a plug 18 moulded from an elastomer, has a
helical channel 20 around its exterior surface and it a‘lso has an outline matching the inside of
the spout's cavity. The ridges 22 between respective channel portions are such as to make

. sealable contact with the ins;ide'surface of the spout's cavity. The top end of the channel 20
is in communication with the bore 16 in the top of the spout, and therefore the outside 6f the

cup, and the bottom of the channel communicates, in use, with the interior of the cup.

Preferably the lower (wider) end of the plug 18 has integrally formed or attached to it a_

~ downward pointing extension, for instance in the form of a tab or a ring 24, with which the _
plug can be pulled out of the spout cavity for cleaning. This also adds to the size of the plug
as a whole to conform with regulations governing the minimum size of objects which a baby
might introduce into its mouth. When the plug is inserted in-to the spout's cavity, a tubular
passage is formed by the channel 20 which is sealed everywhere except at its two ends. The
diameter of the passage is such ihat air is prevented from entering past the liquid, for example
a maximum diameter of approximately 3mm. When the cup is inverted, liquid starts to enter
the tubular passage, thus causing the air inside the cup to expand and thus reduce in pressure.
When the sub-pi'essure thus .c'reated inside the cup equals the pressure of the water-head
between the upper level of the Bquid and the lowest point that it reaches in the tubular passage,

the ingress of liquid into the passage ceases. The volume of the canal is such that at this point



hel i cal channel 20 around its exterior surface and it also has an outline
mat ching the inside of the spout's-cavity. The ridges 22 between
respective A&k Portions are such as to make sealablepﬁg gf jth the
i nside surface of the spout's cavity. The top end of the anne isin
comuni cation with the bore 16 in the top of the spout, and therefore t he
outside of the cup, and the bottom g the channel conmunicates, in use,
with the interior of the cup. Preferably the | ower. (wider) end of the pl ug
18 has i thiediquid hdsynof yet m&wnhﬁmmm& tiode 16. Heferﬁwmbldmﬁ of 1he pmagext ensi on,

for instgnce ., n the rmof a.t r.a ] whi ch the ug can be
pul | ed ogp @f etsr?g’eg’wﬂfrgi’aﬁ?iaff? P'%éf'%#ﬁ‘:ﬁgf °1’fﬂ“€“ fragng g @eﬂﬁ’tg@ gl ze of
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of objects which a baby ht introduce into its nouth. en the plug is

i nser t ed Whep gherqy !%fﬁ&ﬁﬂedswé pRright position the,sub-prassueegstracts the diquid imghet he
channel I ﬁgﬁgfﬁl ywhere except at its two ends. The dianeter
of the pgggﬁﬁe&ﬁgﬁgﬁch t arﬁﬁﬁé is prevented fromentering past the liquid,
for exanple a maxi num di aneter of approximately 3 mm Wen the cup is
inverted r I e, th c ing the air
i de- « Reter nBtb Mgk J, 3 8052 curi 24T ol oPypRASHRE bndg e L0

sub- pr ﬁs spaue 14, thedatear e?]!ttaning tlﬂlpfi@ offhe |?um;$eq :ﬂeik ﬁluith&dﬁﬂi\&ﬁsdi :withefwdt&e_ .
wat er - he upper ve e.liquid a e | owest point that
itor eachgeg "EE?’%?F Gg‘ﬁ’r" @%@9&‘3’@,’6 lq?ﬁ%‘i "i‘"rﬁ?%’g%e %f"°F‘ ‘d into the passage
ceases. The vol une of the canal is such that at this point WO 01/ 12031

PCT/ GB00/ 03055 -5 the liquid has not yet reached the outlet of the bore
16. Pref éPabrght H ged volpmenY for vangus ﬁﬂé%ljefor e abovs Me asogkehiathe blser so as
to absor gepie ef fect of downward shaking of the cup. For exanple, for a
200cc cup of typical shape, the volune of the passage woul d be approx.
1.2c.c. Wen the cup is returned to the upright position the sub-pressure
retracts the liquid in the passage ready for the next inversion. Referring
now to Fiqure 3, a 250 c.c. cup 24 is shown of typical shape, having the

lid 10 apg (cm) of water | V Qlitres) of air Min. passage vol. HxV (cc)
40 0.226 0.905
50 0.195 0.975
5.5 0.180 0.991
6.0 0.165 0.993
6.5 0.151 0.983
7.0 0.137 0.962
8.0 0.111 0.886

As can be seen from the above table, the greatest volume at approximately half full is 0.993
cc. Accordingly, in order to allow some leeway as described above, a passage capacity of 1.2
cc might be employed. If the passage is of the maximum 3mm diameter, its cross sectional
area would be approx. 0.07cm?, so for a volume of 1.2 cc its length would need to be about
17 cm. This is easily achieved with a helically formed channel 20 on the plug 18. The

configuration of the passage does not need to be helical but can be any shape that is convenient



spout 14, the latter containing the plug of the invention. It is
illustrated inverted, with a water |evel of height H cm above the spout
bore 16, a%ﬁ@e@ir space of volune V. The height H and volune .V for :
various fil s for the above cup are given in the t ZGFGBYEOB,, H (cm
of water V (litres) of air Mn. passage vol. HxV (cc) 4.0 0.226 0.905 5.0
0.195 0.975 5.5 0.180 0.991 6.0 0,465 0.993 6.5 0.151 0.983 7.0 0.137
0.962 8.0 0.111 0.886 As can be seen fromthe above table, the greatest
ol urre.aha 7R BASU BBk kol fidachizvdd, IR ReiciaiRFRh UeRBlofupphufd 1e7 . L0

al | ow sone’ | eeway as descri eo‘l’ above, a passage capacity o 1% cc m ght
be enpl oymwyeniertiwaylo€dgingthisge i s of the maxi mum 3mm di aneter, its cross
sectional area would be approx. 0.07cn2, so for a volunme of 1.2 cc its

| ength woul d need to be about 17 cm This is easily achieved with a

hel i cal R)défefrmgmadr tatlrmgnsm age smnld_tdsialgmtc)umzﬂ&als Tordike panf thgpait 19 in tist he
passage does not need to be helical but can he any shape that is, convenient
VO 01/ 198815 peitpdisemsaisd sane- P"ea am%texawglsm@etw@'yﬁh@ it &ABH to be

achi eveq.smfh, Rthiah dutside ARHRter Eth@topIEN 3MATTIRE blug 8 is it S S hogy of doi ng
this. Referring nowto Figqures 4 and 5, and using like nunerals for Iike

parts, tmuecatadsgre alsp, withe helical channel 20sabgut ity extegior -ekhechgtiem of theg .

particu ; it Dol libdM géq?ﬁf Qﬁ, | Sin for rREBYindMHeh an

out si debglkéﬁé?g?‘lagetsltﬂeo lt“?péyél} f% e ‘%'f'u r§§ﬁ'¢f§5a %%R (t]rheﬂy%)“r‘%htgf a hol | ow
plug from the spout 18. The cylindrical grip 26 may have segments 28 cut out to further -
lighten it and avoid liquid being trapped inside when the cup is inverted. Other forms of grip

could be used.

In this example, the height of the plug is 27mm, its outside diameter at the top is 10mm and
its OD at the bottom 21mm. The width of the channel is approx. 3.2mm, the width of the
ridges between the channels is approx. 1.2mm and the number of turns is approx. 5, to give .

the necessary channel length. The cone half angle is approx. l_l.7°.



truncated cone also, with a helical channel 20 about its exterior as
before. The bottomof the plug 18 term nates in a hollow cylindrical

portion 26 whiogAkesy OVi des a grip for renoving the plug fpepcebfsgsout 18.
The cylindrical grip 26 may have segnments 28 cut out to further [lighten it

and avoid liquid being trapped inside when the cup is inverted. O her forns
of grip could be used. In this exanpte, the height of the plug is 27mm
its outside dianeter at the top is 10mmand its OD at the bottom 21mm The
wi dth of the channel is approx. 3.CbAIMShe wi dth-of the ridges between the
channel s is approx. 1.2mm and the nunber of turns is approx. 5, to give.

t he necessary channel length. The cone half angle is approx. 11.7. nod WO
01/ 12031 PCT/ GB00/03055 -7 CLAIMS 1. A cup conprising a sealingly
engageabl e 1id having a drinking spout |ocated thereon, a tubular passage
formed between inner surface of the Iid and/or spout and a detachabl e

nmenber {0 m;;@ctompﬁﬁiﬁgea bdafingly BizaPeabRAMhalMY a MinRIAL sFoIfl Idcated @ReFb, @at i on
with the inside of the cup and the other end in comunication with the
out si de Whulprpassagefiormed hetwren ingersurfaceofithg lid pagddenspeut and e detaghahle mpmberannot

readi |y Rulbl & defd, daggggage ﬁm‘g@ﬁe Lddin gomxﬁhrﬁéhﬁoﬁ@itﬁh@iim omce.k,ﬁi,@ 1
wherein the capacity the paSsage 1s great enough to contain rquid
wi t hout theyotledr end inr eozahiniegtionwitle shetoutsidg of ither spbutrand Sping lof sugh a3liankterup as

cl ai med L‘{lﬁg'l*ﬁFlﬁ‘t'a“%t'%Lﬁp{]%\i;‘éqlﬁéarﬂo‘fzq%‘@g_igéi? t he vol une of the passage is

greater n € naxi m as 'herei nbefore defined. 4. A cup as
claimed in any of clains 1 to 3 in which the detachable nenber is in the

formof _a.plu ich. fits.into.the inside of the spout and is sealingl
engaged g.hé?;gl)gs,caémﬁcr mt?!f‘“ﬁlll wherel ?&arpgﬂgé&]tl}etpassage Is great enougclm to contain gty

liquid without any of it reaching the exit and therefore spilling.

3. A cup as claimed in either of claims 1 or 2 wherein the volume of the passage is greater

than the maximum value of HxV.as hereinbefore defined.

4. A cup as claimed in any of claims 1 to 3 in which the detachable member is in the form of
a plug which fits into the inside of the spout and is sealingly engaged thereto, e.g. by an

interference fit.

5. A cup as claimed in claim 4 in which the plug has an elongate channel on its surface which,

in cooperation with the inside of the spout forms the passage.

6. A cup as claimed in claim 4 in which the channel is formed on the inside of the spout or

on both the spout and the plug.

7. A cup as claimed in any of claims 1 to 6 in which the plug is easily removable and
replaceable by a user, enabling the inside of the passage to be exposed for mechanical cleaning

thereof.

8. A cup as claimed in any of claims 1 to 7 in which the plug is made from a resiliently

it
g g

compressible material, such as an elastomer.



5. Acup as clainmed in claim4 in which the plug has an el ongate channel on
its surface which, in cooperation with the inside of the spout forns the
passage. 6 ypn. as clainmed in claim4 in which the ch i rmed on

t he insi dewg‘aol{i#glspout or on both the spout and the pﬁgﬁ&}#ﬁi&gup as
claimed in any of clainms | to 6 in which the plug is easily renovabl e and
repl aceabl e by a user, enabling the.g.nside of the passage to be exposed for
mechani cal cleaning thereof. 8. A cup as clained in any of clains | to 7
i n whi ch. Ahepas clgimed inmgtof thin® latorsowhdréin tiel lid has  SipueRgated eccamtiedliyal , such
as an elastoper. LItLiligllliltilti?2/ tiistiiilill. WO 01/12031 ]
PCT/ GBO#) 48 S°°“l’89°'§f°rlgcnel§'ﬂg§§“‘cl aimed in any of clains | to 8 wherein the
lid has a spout |ocated eccentrically so as to be convenient for drinking
from 10. A cup as clainmed in claim9 wherein:the spout is in the shape of,
a t runci-ef} cup pecliged in claimSwuharein thespoyt iy Mdhe hape of gdrugcated eamapith menber

in the : , - j (w[% it BdnRdy surface
and it éﬁ‘é‘gj'tﬂ;&%ﬁaﬁé 0 ﬁ@%?e%g{;%ﬁ ﬁg*?eﬁgﬁ?ﬁgéfrﬂ‘e‘% t géssaggﬁté*s ca%}i ty. 11.
A cup asroghditsetbrionsusfage anfl itclseihas an outline ndatahingrthe nsiddef the spopt'scavity. t he
passage is such that air is prevented fromentering past the liquid, for
exanpl e a nmaxi num di aneter of approximately 3mm 12. A cup as clained in
any of ¢1.aA gep ds claimddlin Adpofoling 1aaflaciheseinthe difkfieter offtler passage issuahalpaci ty of -

h i ' 1.2 .~ 11111, 49 |1 Al . .
the pas gi?gnse plrgver?tgg LE'om ente%gg past tjhell}qmd, for9 example a maximum diameter of

approximately 3mm.

" 12. A cup as claimed in any of claims 1 to 11 having a capacity of 200cc wherein the capacity

of the passage is about 1.2 cc.



