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relates to spill-proof cups and in particular relates to such cups fadr 2004
by babies or children and the infirm The need for spill-proof cups is

wel I known; these are cups with an air-tight lid and a spout which are

desi gned Wbof;ﬁoh?ak when the cup is held in a tilted or oygaidHRfshss
position by a "child, or when the cup falls on its side or even turns over.
There are various designs serving thi S, pur pose, and these can be broadly
divided into four groups a) those requiring sone deliberate action to

cl ose. These suffer fromthe oby] ' ge that the baby/child

cannot be relied on to operate t%&iﬁgﬁa@#?%l f-sealing, containing a
val ve. These suffer fromthe 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 blocked is the sane direction in which, in another

situation, the flowis desired. Therefore these valves are either not
efficient in blocking the |eaks, or they offer an wundesirable |evel of

resi st ancehif thvekiidr AlfatesVRNYpIRIpEDIGAPS ahdVindpAHsuldhcldlesfoesudh fchp€ Mrtusé By
clean, and others also contain many conponents which make the cup

expensi veabies ovbhildremandothe infiror i on t hat covers the exit is pulled away by
the suction applied by the drinker. However, this is prone to the venturi
effect whi.ch tends to partially re-obstruct the exit and possibly induce

oscil | at ofye ﬁ&atfapgﬂiﬁ-@voof@hﬁﬂs%lrﬁ% iktise aid dulp® Withen\eil gt liwlahdia \Whdugh t he
present invention I's concerhed. US 4,795,052 and US 4, 915,250 descri be two

sim | ar vehchansdeigredaiot to bak whet thoaipisheldan a tiltad: orgpverthingd \posiomby pout .
The insideré.\l%{oertgrehof t?@ ?,_PO t . communi cat es WI{I.H the interi,or of the cup
by way of % Ghuben thep igls,on PP THEPAE YH0gUs dPB P 88 ends
near the ¢ osed ik thefScah @R M6y Sividedlo i pfdupsof the 1id) fromthe
first half of the lid to the secoind half of the I'id and back again, so

that, as sybesefrequiringisang delibarate26d0n itelose.t Foese syffer om the ebivious disadvantage
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 efrect 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 concemed.

US 4,795,052 and US 4,915,250 describe two similar versions of such a cup. It contains an
ainight 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 , stasts and ends near the
spout, and runs (generally along the rim of the lid) from 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



liquid exiting the cup through said tubular chanber woul d have to rlﬁ? 00
above the level of the liquid in the container. This can only happe &E%@ 4
the liquid is being sucked out, and thus |eakage is prevented even when
the cup Ii s side. US 4,795,052 specifies another

01/ 12031 ‘Salgg}#‘ggw 03055 sim | ar passage between the insi gg'f@g@/@sﬁ?ss, de

to act as a vent. This eases the suction sonmewhat but has ot her

di sadvant ages. The di sadvant age of thi_zs_ arrangenment in any practically
utilizable form (for exanple in the product known as the ANSA cup, which

uses a | t.ac . ' the s and ns r.ound
al ong t%ﬁgﬁl ?ﬁé?%%géoﬁ ¢ ggﬂrtlm%qngllgc cgt()h edt%ngﬁttaae of rE:Ehl sh'f qhe (Eg%ﬂbcfmﬂe
cl eanedsémewhat bayhdshaheri disadompagier ed necessary for baby feedi ng equi pnent:

that is, for all surfaces to be accessible to nechanical cleaning action,
e.g. by neans of a brush or even the finger, especially when mlk etc, has

SOl 5 o e SRR SEREL BT SUHRIER LG Rt Tt
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I naccessi bl e for cleaning, I f detachable it would be inpractica
di ssean'éd nm@our@ad@ww@s:mﬂtm rign) tisthatibe unside ofulul tubieaanttdt e cleamdddn, as
di scl os

ywh t th f d.
o ot of vaaBls chidethd nicke PR aby KRB RS Rai, thetis, on rhcsstnBe 1o
cl eani ngc@kﬁﬂe tbh@eghanizentlehmive Aklion €8eky hQnB 1V Bfush GFURehBE Cﬁ\ﬁggr in the

above respects, which is easy to use, spill-proof and easy to cledn even
when us&epowially when milkrete thee salidifisddesidich as m | k. According to the present
i nvention there is provided a cup including: a sealingly engageable 1lid

havi ng a drinking spout |ocated thereon, a tubular passage fornmed between

i nner s Mhk abéve néntiohed UE $ateney/descrite@Uid JAfFha cRIBkRE ReDfaBri TBBR G oL LA ON
the lid, the passage having one end
one upper and one lower. This however would either be permanently sealed with the inside
of the chamber inaccessible for cleaning, or if detachable it would be impractical to dissemble
and reassemble regularly by the user such that the chamber, as disclosed there, is totally sealed
everywhere other than at its free end.  As noted above, in practice, a tube is used and this is

mnaccessible to cleaning also.

The present invention seeks to provide 2 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: =z 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 inside 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 2n amount of
liquid has entered the passage with the associated pressure reduction in the air above the liquid
just balancing the pressure of the liquid head, upon which further movement of liquid ceases.

(The fact that air cannot bubble past the liquid in the passage ensures that the air pressure is



In conmuni cation with the inside of the cup and the other end in

communi cation with the outside of the spout and being of such a di hiEEB2004
such that air cannot readily bubble past Iliquid inside it. Wen such a cup
Is invertweéothesyyi d starts to nove downwardly into the paspeagegofehosde

| ocked air above the liquid expands, thus |owering the pressure . This
continues until an anount of liquid has entered the passage with the
associ ated pressure reduction in the3air above the liquid just bal ancing
the pressure of the liquid head, upon which further novenent of liquid

ceasesor réstéred itk thd\élp 1§inbeﬁ@declhiéb |’ Fhul @l capbéityl dfahe ghsiape shcilPas sage
ensures that the air pressure is 13 F B 2004 WO 01112031 PCT/ GBOO/ 03055

- 3 notgreatstnonghitagantain thisamawnt; of linuid ayithet teeching thesxi apd theeforeispillngpaci ty
-of the passage should be great enough to contain this amunt of liquid
w t hout reaching the exit and therefore spilling. Al though there wll be
variations for cups of non-cylindrical shapes, in principle the volume
increase (in cc) to give the reduction in air pressure to support a given

head oAlthough t&iel(ee“r@ be vgsindens fog C@Wrnqaycyhnﬂ&cal/shamenepmqudc ﬁheevqmmre (in

it d h hei ght
(o onfpetieselib cohiausive MireSiBinedn o tedsie BropRar® A BYEH heittog ol 6" "' ©

accor diyari 8 ghRg byamrvl wH&k V ke vilumak bu l:&Es)Q)fImXﬁsﬁﬂéﬁhé’\bJphaﬁ&'Bnﬁatiﬁé‘t hal f
full. Thus, in thée preTerred formof the invention, the volune of the.

passageup wvepted s therheighe o crdof therwaten lews] ahﬁvem,emmféh@pout Tlss \pmes erably

tapered so..ea receive th t achabl e nber d
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the spout and is sealingly engaged t her et o, by an interference fit.

The pl ofH®M. | generally therefore have the the same or simlar outside
configuration as the inside of the spout. The plug preferably has an
el ongate channel on its surface which, in cooperation with the inside of

the spTHE sphiRfi§prefdisblp dpeadao ddaiteioaeceive the detachable member, and is preferably
conical, most 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 channe] 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 cleamng
purposes. The plugr is preferably made from a'resiliently compressible maten'ai, such as an

~ elastomer, and may advantageously be moulded therefrom.

The invention will be described further, by way of example, with reference 1o the

accompanying drawings, in which:

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

plan (¢) views;



t he channel could instead be forned on the inside of the spout or on both
the spout and the plug, or indeed between two or nore parts whi ch mdieFEB2004
the plug . In any event, the plug is easily renovable and repl aceable by a -

user, enablwagiamiinsi de of the passage to be exposed for 'Ja%?@}“@ﬁ '
cl eaning thereof. It is usually nore convenient, and therefore ¢C ag , to

manuf acture the device with the channel fornmed in the plug. This is also
better for cleaning purposes. The plugr is preferably nmade froma
resiliently conpressible material, such as an elastoner, and may

advant aféguis Rshoes truleleof the ivehiionnin sideQ(a) MEEHd (B) elbldilonPe descri bed
further, by way of exanple, with reference to the acconpanyi ng draw ngs,

in which Figure | illustrates the Iid of a drinking cup in side elevation

(a), eng ' .bot.tom. pl an,(c)_views; 13 FEB 2004 W61/ 12031
-4 PCT/ ﬂéﬁg%%gﬂﬁfaﬁ?gﬁ%s %%7\‘/? °fﬁ%’pd?aﬂé"%fm4wﬁsi nvention in side (a) and
end (b) elevation; Figure 3 is a diagranmatic side view of a typical cup
and lid;_ Figyre 4 is a simlar viewto figure 1 (b) of second enbodi nent of
t he invEfﬁqu 1s g piElar yeweodigoes 1 (1) of sedonil lesbodiment bhrhEirgention2ém) of the
second enodi nent, and (b) is a bottom elevation, Referring to the

drawi ngs, and in particular Figures 1 and 2, a lid 10 has sides 12 which

FigungSy(api iyt | .The lid h
are se#igungbyapisgagmilhevieiritd ﬁg&’é@(é)rbﬁhgg&gﬁ& e}%ﬁm&?%ﬁj %%’]r is rfkhI??{bol"F r o?ns' a

spout 14 | ocated eccentrically so as to onveni ent

The spoﬁFV¥H”Ps 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
det achabl e menber, in the formof a plug 18 noul ded from an el ast oner, has

a hel | Bafershgitothe d2wiags i ih partRiaP FiglfesSUrdac 8 1ANS b sAkS P DRELAT.
outli nesemgnglr}]'l er:!n%agtagi \Iu?tiladgupozn a manner known per se. The lid ha

t - s a spout 14 located

eccentrically so as to be convenient for drinking from. The spout 14 is in the shape of a

truncated cone, preferably flattened (i.c. with an oval cross-section), and with 2 small bore 16

at the top. A detachable member, in the form of 2 plug 18 moulded from an elastomer, has a

helical channel 20 around its exterior surface and it also has an outline matching the inside of

the spout's cavity. The ridges 22 between respective channe] portions are such as to make

sealable contact with the inside surface of the spout's cavity. The top end of the channel 20

1s in communication with the bore 16 in the top of the spout, and therefore the outside of 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 I8 has integrally formed or attached to it a
downward pointing extension, for instance in the form of a tab or 2 ring 24, with which the
' . plug can be pulled out of the spout cavity for cieaning. This also adds to the size of the plug
as a whole to conform with regulations governing the minimum size of objects which a bai:y
might introduce into its mouth. When the plug is inserted into 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 that air is prevented from entering past the liquid, for example
2 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-pressure thus created inside the cup equals the pressure of the water-head
between the upper leve] of the liquid 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



the spout's cavity. The ridges 22 between respective channel portions aereE
such as to nake seal able contact with the inside surface of the spout1' S B 2004
cavity. The top end of the channel 20 is in conmunication with the bore 16
in the top of spout, and therefore the outside of the he
bottom of&tonoé“é{’}innel communi cates, in use, with the inter?ﬁég?@ﬁ? cup,
Preferably the | ower (w der) end of the plug 18 has integrally forned or
attached to it a downward pointing &xtension, for instance in the form of
atab or aring 24, with which the plug can be pulled out of the spout
cavity, far cleaning, This .al t | ole to
conf or W‘F&ﬂ't"ﬁ hlaﬁa?ﬁ )%1‘ fegrﬁ]‘éedglgf'/ é‘(r?[rl]e?%g ﬁ}eh%r%bﬁi %Fﬁ?asbﬁ)}z’ éﬂéc}%hgg?g;:tp gﬁa\/\ﬁl% a baby
M ght  {HRLIPeISEmERh trker 604418 .abstBhé Effecp bfidowmwird skakdegriofithe oup. hBors pout '
cavity, a tubular passage is fornmed by the channel 20 which is_seal ed

ever ywheanele forp2 00 cilp of typisalshape, thevslumg of tha rassage WoRld bsappioxel 26Csuch

that ajr is,prevented from,enterin ast.. 1 L QUL | maxi mum
i arret SoeBAnEGER SAeaPe] § BPREHOre oD 35 ble e rekls (RS o 1O 0
ent er mggéﬂéngﬁtﬁ)@.ﬁé@gﬁmm}Jﬂus causing the air inside the cup to expand
and thﬁs reduce in pressure. Wen the sub-pressure thus created inside the
cup equals the pressure of the water-head between the upper |evel of the

| i qui d,and .t he | t in hat_ it S AR A L t he
 ngr os Brmog ey §OTIRSE Pri2 s e b 24 S Q00T Bk W (PREROERY . (1,
that aipddiilg, Meilstter LantminmgBhePlg of BeGivenold it RURIsEERAMBABE with 4 Watet | qui d
has not yet reached the outlet of the bore 16. Preferably, the volune of

t he paseabef heighs i amiabovethespeiit bore e rand an ais spase ghyelmetthe ef fect of
downwar d 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
ret ur ngghetiRidti @ URd helkinePPIbe L4Tdut Hll 18vls for ehsabioe cep amcgisert fnethkitahlie d i n
the passage ready for the next inversion. Referring nowto Figure 3, a 250
c.c. cislomt is shown of typical shape, having the lid 10 and spout 14, the

| atter containing the plug of the invention. It is illustrated inverted,
wth a water

H (cm) of water V (litres) of air Min. passage vol. HXV (cc)
4.0 0.226 0.905
5.0 0.195 0.975
5.5 0.180 0.991
6.0 - 0.165 0.993
165 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 scctional
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



| evel of height H cmabove the spout bore 16, and an air space of voj PF?BYUM
The height H and volunme .V for various fill levels for the above cup aré
given in the table below H (cm of waterV (litres) of airMn. passage

vol . HxV (éeg o1l 2260. 905 5. 00. 1950. 975 5. 50. 1800. 991 6. O ,{1]1‘?%8002&3

6. 50. 1510, 983 7. 00. 1370. 962 8. 00.1110. 886 As can be seen fro e
table, the greatest volune at approximately half full is 0.993 cc.
Accordingly, in order to allow sone | ggway as described above, a passage
capacity of 1.2 cc mght be enployed. If the passage is of the maxi mum 3mm

di anet efnd {d: W d reXx. Q7cn?, so for a
vol ume of %t?’gcgﬁsﬁggﬁﬁ B hg%‘ée o %gleg%gﬁﬁmﬂigsemeryﬁ:ﬁrgpq% 2pdsi | y

achi evetonvenikntawinedfi deang shist or med channel 20 on the plug 18. The
configuration ofthe passage does not need to be helical but can be any
shape that is convenient 1 3 F F B 2004 WO 01/32031 -6 PGI/ GB00/ 03055 and
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5, and cmerigaltilied trunostedlcend oln hlﬁﬁmmte‘s:ambiae :ﬁ@%tu t%félcbélﬁto%ﬁe cond3e s a
1 C

tilted runcat%d cone.. I n a particular exanpl e, ness of the
cone i s!-5Tm; i W?%S'Qﬁd@me?r@éﬂmtamféfimat Tmeplmg)ps isfin flizrform dhehgllowg 18 i's

In the fRhdRé coteIR5! Mh a helical channel 20 about its exterjor as before. The bottom of the
plug 18 terminates in a hollow cylindrical portion 26 which provides a grip for removing the
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 ts 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. 11.7°.



truncated cone also, wth a helical channel 20 about its exterior as
before. The bottomof the plug 18 terminates in a hollow cylindricall3 FEB 2004
portion 26 which provides a grip for renoving the plug fromthe spout 18.
The cylindrical grip 26 may have segnents 28 cut out to further [lighten it
and avoid |liquid being trapped inside_y@en_the cup is inverted. Other forms
of grip. could be used. In this exanple, the height of the plug is 27mm
its outside diameter at the top is %gd 1 and its OD at the bottom 21 nmm
The width of the channel is approx. gghﬁg the wiwdth of the ridges between
t he channels is approx. 1.2mm and the nunber of turns is approx. 5, to give
t he necessary channel |ength. The cone half angle is approx. 11.7. 13 F E 8
1004 -7 LAl MA tup éornprisisgagealinglyen pageubbd 1a190 Yhaohgadeiakin sﬂ:éﬂp@m&ca&avi ng a
drinking spout (14) located thereon, a tubular passage ?20) or med bet ween
i nner suhergen afubulas ppssagaFd) dermeddetweendnner sudcecifabe tidmpdioe spqut@hd kocat ed
on the || the passa 20) .havi ne end j.n. comunicatjon wth the

"hsi de. diHsnEblE H‘B‘“’%‘F&%i""&g‘:ﬁé’i‘\{%\‘ﬁ@v&RPMBL%HVFT&PWBP IRV of
the spoubit #ftdniek BoHAlcup U5l U dthétBal & cotiflintcfibn @ith ARGGe bEREIhYUDD! @
past liquid inside it, Characterised in that: the volune of the passage
(20) i s adaptieg of subh hdipmetenenclt et irpeinsotl readily ddbbladast liquiddinsidedt,s t he
passage thus causing the air inside the cup to expand and thus reduce in
pressuréiﬁﬁﬁumﬁé M PR Ssub- pressure thus created inside the cup equals the
pressure of t Wellll e. l.i qui d the
| owest point t gtv MtM:Ir g%dggggss?gé @Eﬂ‘ ép%gtseggggﬁ %ﬂﬁg%\% 3&%% 151 ‘ZB%cgs ge
(20) i s lquid ehfand thatpakdaigs tei datisihd ehel diflitisildle RS ciPto Wiand @86 ARG redlie aut | et
end of the passage (20), and in that the volunme of the passage (20) is
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in the fo nﬁi 0
passage, the volume of the passage (20) is such that at this point the liquid has not yet reached

the outlet end of the passage (20), and in that the volume of the passage (20) is large enough
to then additionally absorb the effect of downward shaking of the cup.

2. A cup as claimed in claim 1 in which the detachable member is in the form of a plug
(18) which fits into the inside of the spout (14) and is sealingly engaged thereto, e.g. by an
interference fit, |

3. A cup as claimed in claim 2 in which the plug (18) has an elongate channe] (20) on
its surface which, in co-operation with the inside of the spout, forms the passage.

4. A cup as claimed in claim 2 in which the channel is formed on the inside of the spout

(14) or on both the spout and the plng (18).

5. A cup as claimed in any of claims 1 to 4 in which the plug (18) is easily removable

and replaceable by a user, enabling the inside of the passage to be exposed for mechanical

cleaning thereof.

6. A cup as claimed in any of claims 1 to 6 in which the plug (18) is made from a

resiliently compressible material, such as an elastomer.



(18) which fits into the inside of the spout (14) and is sealingly enga
thereto, e.g. by an interference fit. 3. Acup as clained in clalmﬁ%&lﬂﬂm
whi ch the plug (18) has an el ongate channel (20) on its surface which, in
co-operation with the inside of the spout, forns the passage. 4. A cup as
claimed in claim2 in which the channel is fornmed on the inside of the

spout (14) or on both the spout and th&-plug (18). 5. A cup as clainmed in
any of claims 1 to 4 in which the plug (18) is easily renovable and

repl aceabl e by a user, enabling the inside of the passage to be exposed for
mechani c cl eani n A cup as clainmed in any of clains | to 6

h
in which the pl Qu?g%t imed ﬁ«aa%Y'Pfr%%mlt?égwhmeemﬁhpiad&wmeeépwel%@mdm
such as ag.glas lqu%rag %ﬁf)? eﬁép%‘}d MEﬁA cup as clainmed in any of clains

Ito 6 wherein t a spou ocated eccentri cally so as to
be conveni ent for drinking from S. Acup as clained in claim7 wherein the
spout (14) is in the shape of a truncated cone, wth a small bore (16) at

the top, @nd a ﬂéﬂh@&ﬁﬁmdmhM'[Whﬁememntﬁlé)lsm#hbahpp(cb&tru:lms:da:onc

hel i | t f dit al h tl
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prevented fromenteri ng past t or exa a maxi nim

appr oxi nmefdhe/sy®mtis cabity. A cup as clained in any of clains | to 9 having a
capacity of 200cc wherein the capacity of the passage (20) is about 1.2
cc.

9. A cup as claimed in any of claims 1 to 8 wherein the diameter of the passage (20) is
such that air is prevented from entering past the liquid, for example a maximum diameter of

approximately 3mm.

10. A cup as claimed in any of claims 1 to 9 baving a capacity of 200cc wherein the
capacity of the passage (20) is about 1.2 cc.



