WD 2004/ 013001 PCT/ US2003/ 024400 No-Spill Drinking

Products Rel ated Applications The present application
waeb@imos3obhe priority of U S. Provisional AppliPel/Us1003/024400

Serial No. 60/400,669 filed August 5, 2002, which is

fully incorporated herein by reference. Field of the

| nvention The pres®w-SpiHVrinkisg Predugtes t o no- spil |

dri nki ng products. Background of the Invention

No-spill drinking products are well known in the art.

In the past, a variety of such products have been

devel oped and marketed. In general, the goal of a

no-spill cup is to provide a construction which
m nimzes or prevents liquid fromenerging out of the
cup when liquid flow is not desired, i.e. when the

user is not drinking. However, though the assenblies
Related Applicationsr art are intended to avoi d such
acci dents, their construction irs such that they )
geTier pdeyit dpplivadiorprlaiviscibe paiosigrof U.S Ryenitions! dipplieation Serial No.
agai nst undesirable spilling or |eakage. Thus, when
GO/40RUSED MMPRuAIES, 100¥ekhiekl is fBlly HesPostedrtictdit Bjtdfatencahen
they are shaken vigorously, liquid will often emerge
from them This can be a particular problemwth
young children, for whomthese cups are usually
. intended. To address this problem the present
Field;qf\the [nyenfigs previ ously provided various advances in
the art, as disclosed for exanple in U S. Patent Nos.
6, BRprestt mmeht®n3IsAtes @0no-tpill Hrikingpfodhctasre 1 WO
2004/ 013001 PCT/ US2003/ 024400 fully incorporated
herein by reference. Further thereto, yet further
I nprovenents in the art of such no-spill drinking

BaCkg{OFlgl%COtf%gilgﬁH{igﬂi ded herein. Mreover, while such

ing products have been generally sold as products

R ENETEMNE NN R
have I\l/)tégrtl developed and marketed. In general, the goal of a no-spill cup is to provide a
construction which minimizes or prevents liquid from emerging out of the cup when liquid flow
is not desired, i.e. when the user is not drinking. However, though the assemblies of the prior art
are intended to avoid such accidents, their construction is such that they generally do not provide
a secure enough protection against undesirable spilling or leakage. Thus, when such cups are
inverted, or more significantly, when they are shaken vigorously, liquid will often emerge from

them. This can be a particular problem with young children, for whom these cups are usually

intended.

To address this problem, the present inventor has previously provided various advances in

the art, as disclosed for example in U.S. Patent Nos. 6,321,931 and 6,357,620, both of which are



ni ppl es have a hole in the top that fluid is drawn out
of. If the bottle is not in an upright position,
whowewelopl t he bottle will [eak. For exanple, iPCHUS2003/024400

not her m xes the contents of a baby bottle and then

pl aces that baby bottle into her qhagen bag, the. e of such
fully inotpokaediherdin by sdferericet Rerthss theresofyst fugther/mprymepts ingpgart of su

or if the diaper bag is not standing straight up. The
no-spill idGitidhg priackshe: fretidkehestihl then spill into the bag

or into the bottle's cap. Simlarly, if a baby takes

the bottle out of his or her nouth and lays it down,

or if the bottle falls out of the baby's nouth,

[iquid will, | egk ,out. of the Ri o) cts for older

s MertiernbAfking putdife BaPbEntRhabId a produ

Various different kinds of nipples

re known i he.
childrery, leakagiés crirppityedsoypaigringeP e ) rPafiS?fg%EJW tt"l’i‘i“f‘i}%@“@? ipples. Most
liquid that the nipple is intended to be used with, ..
nipplef e, a Hulgipltestopxhatluidis dragmeoupof. HE dhgtbertle ippogin ap gpigght position,
and fornula. Yet, |eakage is a very significant
howetdk, Al BIHN N IFoPéxatnR, if ¥ afdled snixds pipl cesteasiof ebdblypottle and then
avai | abl e commercially. If the baby falls asleep with
a, bat 1| LRGSRl & bAHE waf ledihig Rl SfallsTdveSon its side or
Ph“”ﬁbﬂﬁ?éyggh 3%03%%§%$$2%%$R%eak Sht o the baby and/ or
. surrqundi ng area. Furthernpr A,f- th ofil - he b
tvhe gaer hgatiy oL OB s e LBF WA el freBgl sl M Spnco he bag
liquid that | eaked out could potentially choke the

or inthalpybotdeeapdi ngly, it woul d be a significant
i nprovenent in the art to provide a design allow ng
the construction of nipples and baby bottles which
woul d elimnate | eakage. It would be a further 2 WO

2 /9%,3 i HIRODRNOS4AR s ok RRTAMBNEIM lajst duvay bl the bottl
ngg%ﬁe ’&%&?E aq%ﬁ%t tggthe_ggrious cpnsist%ngies of oo
falls Oglpgf %éfb;%:tﬁ%)?t Ihﬂci'llilg i%v%ll f()ig.ko(\)lllg%? etng?ﬁ?hhgrtﬁ@surrgﬂmg Yloor, carpet,

an obj ec e present
invention to provide a drinking products.which prevent .
car sept, qu paiforthy éfﬁrqopadnfggené fnde ! EREIE &6 “RAEA i fh s e LGP vaving
not drinking. It is a further object of the invention
deperidingowiiedgpearf linidrtbareli wppls isfinrendasito bepser gt hus, nipples exist for
drinki ng products.
use with water, milk, juice, and formula. Yet, leakage is a very significant problem with all of the

various nipples currently available commercially.

If the baby falls asleep with a bottle, the milk can leak out of the botde. This liquid could
undesirably leak onto the baby and/or surrounding area. Furthermore, if the bottle were in the

baby’s mouth when he or she fell asleep, any liquid that leaked out could potentially choke the baby.

Accordingly, it would be a significant improvement in the art to provide a design allowing

the construction of nipples and baby bottles which would eliminate leakage. It would be a further



It is a further object of the invention to provide a
drinking products which mnimze and/or elimnate

wa@ewigdenvral or undesirable liquid flow or spilP@EmEs200$/024400
is a further object of the invention to provide a

drinking products which prevent |iquid, f|DMIé%pgk? liquids
improwep@Ht toqprovide plpplee wichiadprst tpethy vaziQys CORSIGRSK PIG® fHpeta

dri nking product. It is a further object of the
pnwd&ﬂ&ﬁmﬂﬂﬁﬁ.to provi de a cup product which provides the

ability to regulate the flowrate of |iquid out of

the cup. It is a further object of the invention to

provi de a product which can be used by young

chilgren, to. avoi d accidental spilling of |iquid
Summagpplthe dpyention s a4 further object of the present

invention to provide no-spill baby bottles,and,bqttle . .
nltpgnasbject of the preseng frvprsiongs jPé‘é?‘?C&fdr{‘%@gi Pﬁ?f@r?fsi“é‘}%a} pyevent liquid
provi de baby bottles and ni pples that do not spil

from fRERE Alrasfelt aip whaithe sied® ror diinkiegted. It is a further
object of the invention to provide baby bottles and

nLtp:E |a€f§rthi}a$bgé19 o' infidkdon tbipastid ihrn@branesenctishdnr no-spill
shaken vigorously. It is a further object of the

. ,.nvention to provide drinking products which m nimze
drinkigg gFodictS3 \Wo 2004/ 013001 PCT/ US2003/ 024400 el i ni nat e

accidental or undesirable liqujd f.low or il P

wib ip @ﬁlevbp%nhﬁqﬁ@p tgﬁmé%&ﬂ%lrm Pf‘%\‘)de&flﬂf‘fz‘&ﬁ Prpdulis Wﬁﬁﬁg%‘g‘m‘ze and/or

draw or vacuum Further objects of the invention will
elimirhecotderappanadesinble iguidflest ¢ropillage: h t he di scl osure

herein. To acconplish the above objectives, no-spill o

P1OHY Ghr$h bBjeBY Pthéliaderfcivn b pestideg drirfldimy mpdugrouhigh prevent liquid

children, and any other user, as shown in the attached

| i i shaki elJer ol droduct.
o 4 BB R BB i

cts In ni pples and their
Cega it panbre of Rertmn i LpPT L el g PRSP RRRE Bt bty o
bottl es, and _any other desired
regulate the flow rate of liquid out of the cup.
It is a further object of the invention to provide a product which can be used by young
children, to avoid accidental spilling of liquid therefrom.
It is a further object of the present invention to provide no-spill baby bottles and bottle
nipples.
It is a further object of the invention to provide baby bottles and nipples that do not spill
when placed on their side or inverted.
It is a further object of the invention to provide baby bottles and nipples that do not spill

liquid therefrom even when shaken vigorously. 6

It is a further object of the invention to provide drinking products which minimize and/or



drinking vessel. In accordance with a first series of
enbodi nents of the invention, inproved drinking
w@e@diociosl are descri bed which provide an extr eP@l/yS2003/024400
secure seal against accidental liquid flowfrom a cup
spout . Further to the invention, a user places his or.. .
climinfi€icciRualoAgaiciabletngidfoud: spillaghevhilppbainng arceagirflow of liquid
down on the soft material of the spout and to drink
. ioqui en desired. The spout includes a valve
“”&lkﬁﬁ@%ﬁgﬁgﬂéﬁ%Q that the act of biting on the soft spout
d/.or conpregssi.on of t f - WM 1 Re Wi disclosure
e TR S S o
suck liquid out of the spout (i.e. apply negative
hereinpr essure), to drink confortably therefrom In
contrast, when not in use, the valve sits in a
resting, closed position. In this resting or rel axed
state, with no conpression applied, the valve sits in
a5 QRS InSIIsR I OFbdve oBfticies,f aaiipll psodsiess ureprpvided fdederding infants,
from passage out of the drinking product. Thus, when
t menbrane js a . aSes TRt Rral EBodiments, these
Youngc‘}B@‘HF?fémvi\na?WtheréB %é%sfsgg‘g{l%ﬁhi& %%ﬁé%%%m e or spout tip

is forced open, ta allow drinking.therefr th r
no-spill preduqEsiids. babgbqide A ra\“ﬁkfhgld) %Ss°t°’l%teedglggrl? i%trkgi (o furche
of the depression forces the opening clgégg, S aligg desired
embodihennptibsegmeducmstincladgwee-spill Hiinkiag FERsoROrts DRAEFS, and any other des
2004/ 013001 PCT/ US2003/ 024400 In the preferred
drinkigphadilment s of the invention, the valve consists of an
depression (also referred to herein as an indentation
or dinmple) in a flexible material, the depression
havi ng an opening therein. The depression is
especi al,ly configured.to .maxi [ ' f; i e@rinkin
2 Thacuptae St o 89 §sp & SRPoTlifRe DEUEhaR RS ;
therefrom In several enbodipents of,the inventiqn, .
produchiasedeathisd avhidh proTidr enENTIS €o5F 4! t5ABy: BoariE ujd flow from
ot her enbodi ments, these nmenbranes can be provided as fh
a cupp@sit .oFushat toethe dvientiomg wsespedes hiatpsthemoutipgaiop] PPgFRATe Of the
or for adults, such as a trainer cup, a sports bottle
prodif¥t 1Bt R on 1 s&f el eiifal skhagoueasried lrink fiheidrmeniyhemédssired. The
can be provided as part of a spout or other conponent

af jhhe  drinking v 0ce F3Gth b &5t s PsH P b Scompression of
spoutelud fﬁthQSﬁ%’ﬁﬁ%fﬁ%%&%rgVents eakage g? fluid when
the scffp s%ogtr v?rg}lil ct:ﬁe: tl)ggur;:ocguses the valve to open. Upon opening, a user can suck liquid out

of the spout (i.e. apply negative pressure), to drink comfortably therefrom. In contrast, when not
in use, the valve sits in a resting, closed position. In this resting or relaxed state, with no
compression applied, the valve sits in a configuration in which fluid is securely blocked from passage
out of the drinking product. Thus, when the membrane is placed into the user’s mouth, the
opening within a depression in the nipple or spout tip is forced open, to allow drinking therefrom.
At other times (when a user is not drinking), the configuration of the depression forces the opening

closed, sealing the membrane into a no-spill position.



upright, or when shaken. Wth respect to the opening
of the nenbrane (whether of the baby bottle nipple or
wa@edot/oldooh portion of a drinking vessel), any POFIOS2903/024400
desi red opening suitable for passage of a desired
l evel of liquid can be utilized in the valve TIF“le ion (al
qRahé pefaad dathodimententulp ievendomcheyalye anpists ofan flgpression (also
an orifice, or so forth. Preferred enbodinments for .
referred! 36 h*eﬂgincﬁ%uiﬁgédt%d’\bﬂ HBimpid) 110 ufleritiizomiesas theadepression havmg an
di sclosed below. The opening is preferably located in "
.the surface of the bl 3¢ ReefREtiveh®s as a no-spi
openingd ‘?r%lgsit@ﬁ%ell’ T he® %?é?%l??g%ﬂggﬁr{)aotgilﬁﬁ%ﬁ? s of the P

i nventi on, tggl dr.i nki ng product further includes a
valve tel gegventydgeireg SR At GHO . e. at | east two val ves),

wherein the second valve is |ikew se provided wth an

openi ng. Upon application of negative pressure at the

top of the valve (i.e when sucking at the spout),

t hi SvsacaBIdN R f tpémnention,ahdsowembraneyfoun theainpls of bRy bortle.
product. In so doing, the second opening acts as an

alropy B ndshgn BeH:5REidB pat ofanyieidinkigtvbssel, whether
Inoth¢ren b°§?ﬁt‘eﬁ‘&ﬁh§¥%?% Elgltl,s V\heiq{:rh woul 4 prevent |iquid

fromflowng out of the product. B BRI On Qfichidiinging vessels,
for Ch'i‘i—:‘&’bﬂ 0\‘/%\4":}%"5 Ulﬁ%‘c‘raetﬁag}nefrﬁc‘? dink Cgitsebsol%eolf?d fl ownf rcom 1tnheg
spout when negative pressure is lied at e t.
the m¢mbragesiEn Do pryviiEdGo paip SEboRy OB oS o p%fs e yessel. In
the user is not applying negative pressure at the duct i
each oS IRISE plodués, thbeniqienssertionrevsats letkagalef Ayid, whegjtae product is not
second opening seals. |If the user shakes the drinking
uprig}PJS’ld\HHénstthéN. ovide positive pressure against the
irst valve, liquid is nonethel ess prevented from
eqerging fromthe.pr L e Fﬁ@b@d’i@@}ﬂl’@ﬁ le or soft lid
th 1t8ée§geecf tO(tc'}T)JF °F %nég %gﬁig%lamgggt Evgycveegg el upside do%}
or on its side), farces., |l.iquid .agai.n h :
poriopuaudlrinkinertl st G A APRURE A f G 8 Hesired evel of
sealing of the valve against air flow, yet furthelr1 fice
liquidnre be ntikizediig diedvalve oTh¢ oreminggar e SUGHATHE el @ slots an orifice,
Thus, in each of the enbodinents of the invention, the
or s0 @S Peefaldeen pdirhértofd: ey Ealiencann withivaons eybgdiments are disclosed
seal against fluid | eakage, such that inadvertent
belowso. ﬁ;l‘éél: g%e%rg%ge% %@efg%l& REL AL 8 ad QRS thOmbmibee Iithit the area of the

e cup, such as by turning the cup upside

down, or shaking the cup, are
depression.

In the preferred embodiments of the invention, the drinking product further includes adual
valve configuration (i.e. at least two valves), wherein the second valve is likewise provided with an
opening. Upon application of negative pressure at the top of the valve (i.e when sucking at the
spout), this second valve opens to allow air into the drinking product. In so doing, the second
opening acts as an air vent, preventing the formation of a vacuum within that drinking product,
which would prevent liquid from flowing out of the product. The opening of this second valve

thereby facilitates fluid flow from the spout when negative pressure is applied at the spout. In



ineffective. At the sane tine, the invention is
designed to nmake it very easy for babies, children,
w@eooadods to confortably extract the desired BODUSL008624400

liquid. As a result, the invention provides very

secure protection against fluid | eakage in dripki .
contrasBrolitaahs usdnat nowapphgngisegitipy plesdiovt demipeubfi<al e‘hg’géisef s not

while still providing a confortable drinking product.
drinkinE)€his RBAH ioBBniGARealte TR disdryhilabitesdrinking phodwrt ¢f praivide positive

ges, and adults, and prevents nesses whether from an

pressur?t%é%{qs% Iglgeahrls%/ \é%{%g ﬁé@g 1O SileRIRAMEon tdl fréth Rvergdidl frbra ghe product.

SO pro ers, and babies in particular,
fromswal |l owi ng or. accidental |y, chokj ng. LhQYbH its side), fi
Moreopesafbe AR bl (o r T A Ao hidl Aol s side), forces
while they are sleeping. In further, pr

erred .
liquid eysbredihrerosd vilve, Heerebyeakink drrgaiptiai flow- %éﬁr Sg?eléﬂ& of the yplys against
of the valves are located in a soft portion of a
air floWfedhsits peddhes liduid fromflqwing dralghythe ppdnimies a hard
conponent, such as a ring, and a second conponent
whi ch attaches thereto which is soft. The hard
conmponent is provided for attachnment onto the

dri nking vessel, ,and the sof ' siid8 provides an
ubhE igef ohie s S e P P s ase &
the lid, including a soft out therein.,Further;.
extremshyf sseurs seak againgt ud Jeflpes s g acpriep pills Ry syoh dsliberate arempts
become apparent in conjunction with the detaileailm,cnIg
to forddiligeldanuside gfitby bupesiches by mmiBg thsf cupawpeifle dowR e drakingghe cup, are
Drawi ngs Figure 1 is a series of views of one ' )
ineffe&IVRO N FBOSan® tirfe, RRe BRédtloniabsigaed td malkd ippdre edsp for babies, children,
accordance wth the present invention. Figure 2 is a
eries pf wie Ut igrent of a no-spil
or ad 369“%%%??%bﬁ?p%?gxﬁﬁgﬁggggﬁﬁgggggaf?h the present
: invention. Figure 3 is a series of views of a further
enbodi nent of a no-spill baby bottle nipple in
accordance with the present invention. Fi_guirﬂgl.cé IS a drinkin
s dsiagssubsf theiiewstion plavideneary assisdrarriongeaiast fiyidisippe in drinking
baby bottle nipple in .
products that can be used by individuals of all ages, while still providing a comfortable drinking

product. The invention can be used by babies, children of all ages, and adults, and prevents messes
whether from an accidentally knocked over product, or other spillage. It also protects users, and
babies in particular, from swallowing or accidentally choking on liquid leaking into their mouth

from a drinking product while they are sleeping.

In further preferred embodiments of the invention, one (or preferably both) of the valves
are located in a soft portion of a hard/soft cap. This cap preferably includes a hard component, such
as a ring, and a second component which attaches thereto which is soft. The hard component is

provided for attachment onto the drinking vessel, and the soft portion serves as the upper portion



accordance with the present invention. Figure 5 is a
series of views of a further enbodi nent of a no-spill
whaiwy/oBodt | e ni pple in accordance with the prBSENS2003/024400

invention. Figure 6 is a series of views showing a
preferred enbodi nent of the nipple of the no-spill

of the I RYclixahE h eofppoubthepdiesent i nvention, including
preferred dimensions thereof. Figure 6a is a top view
of the nipple; Figure 6b is a front and back view,
"Figure 6c is a bottomview, Figure 6d is a cross-
sectiongl. view al ong,the [ i : bétofe @rent in
ciher Gy a e R R b (Terar e T en T
showi ng further cge ails of the valve as circled in

conjurfetig wéithghe d sclpputeproyidadiBer Y vi ew  showi ng
further details of the air vent, as also circled in
Figure 6d; Figure 6g is a further top view of the
ni pple; and Figure 6h is a further bottomview Figure

Brief DetSiptidn & tRE DRgwingoss- sectional view of the valve of
t he greferred enbodi nrent of 7 WD 2004/013001 .
PCT/ US2003/.02 . | 8-sbilibab¥ badaipyple in accordance
bﬁrgf‘lf%e% lﬁ?speﬁlfsecﬁ%%?’éa@eng g&?’g@%n elggﬁagls gf visféws of IP); sof t

. lid portion for attachnment to a hard ring to forma
with theypreseng invgneRY-nki ng product for use by ol der children

and adults. Figure 8a illustrates a top vie f, the . .

s@igurd 2 ds a wirkehofyigwr of Btyribe; %gb%ﬁlﬁé?fs Rl @F%F“de nipple in

Fi gure 8c being a back view, and Figure 8d being a
accor&n@ewith ev¢ pre@hekentfdngure 8e illustrates a top view of

the soft lid attached to a hard ring for attachnent

b @ | 0Kic0Gr GiRs offd BiHLer Snbsdimesesf so-gfill bulsyt betle nipple in
v?:éé/\%ggg%ﬁ%esoft I?cc)i porti%n of the cap of the

ri nkigq $roduct r(&EcmFi gures 7 and 8, with Figure 9a
accordagen gty the RN eIl o t'i onal view and Figure 9b bei ng

a second cross-sectional vie .ong the section inple i
s Hdgwre idnis ~°§lf):?Seofg‘(é‘?""'s\/\SP\d1 ‘gﬁhf:rse VY?%Jé‘F‘F‘%aofjtjao‘bo's |levl\)/a13?? boeg nipple In
soft lid. Figure 10a is a top view of drinking product
accor@dncEiithircRe Presanb@rvetdien.cap is attached to the |Iiquid
hol di ng portion of the drinking vessel (e.g. a cup). )
Fi [b:8 5108 skiSes BF SicH of b AUty etb@diindonlof ago-spilldenbg tbowke nipple in
Figure 10a, and Figure 10c is a back view
accordance with the present invention.

Figure 6 is a series of views showing a preferred embodiment of the nipple of the no-spill
baby bottle of the present invention, including preferred dimensions thereof. Figure 6aisa top view
of the nipple; Figure 6b is a front and back view; Figure 6¢ is a bottom view; Figure 6d is a cross-
sectional view along the section lines shown in Figure 6a; Figure 6¢ is an enlarged view (“exploded
view”) showing further details of the valve as circled in Figure 6d; Figure 6f is a enlarged view
showing further details of the air vent, as also circled in Figure 6d; Figure 6g is a further top view

of the nipple; and Figure 6h is a further bottom view.

Figure 7 is an enlarged cross-sectional view of the valve of the preferred embodiment of



Figure 11 is a series of additional views of the
drinking product of Figure 10. Figure 11b is a cross

waewtioaoal view of the product of Figure 10, BECDORDIE24400
section as shown in Figure 11 a. Figurel lc is an
enl arged view of the area marked "Detail D' of Figure
Iﬁgne6§B¢h§h€%€ﬂ§d@hﬁuﬂ£ﬁppks of the upper valve in the
spout. Figure 11d is an enlarged view of the area
IIPE?.‘L‘QB s Feri@f of Flet bEa sbi IRl portiomion greidhenetiedoai Hasd Biig toferm a cap
aift valve 1n the soft lid. Figure 12 is a series of

addi tional views of,the drlnk I QEUE s Qfustrd Bl 18p Hew of the
for a dynlypg Brorilﬁf)t fg’f wse Yé’idc%gl}ﬂsdg%:r{%n%mtgi ea'/%gf *t ﬁl(serpr oduot

of Figure 10b along the section sho in_Fi gun .
soft ldwish FHEPF g et POpegiea e EOLE 1RSI RGH E hAe y0g | ure 8d being

marked "Detail C' in Figure 12b, show%nﬁ_the etai%s e £
2 side vitw théreoflipPignre\Bal illastiafes tattep gjspuel, thpsefsilidegtapredci 1 grd fing for

of the Invention and the Preferred Enbodi nents Further

attach&&tttg@h@&ﬁggﬁgcdpnventi on, inproved drinking products
are provided as discussed 8 WO 2004/013001

R i {n'e iQ Q Se{riggcﬁ.zilﬁgrgfer QE(V@ .bpthe e 'rﬁQh bf the E@B{@E@Sdrﬁ:ﬂdng product
th&"i°"dvenhtion i ncl ude various enbodi nents of dri nking
. vessel having no-spill.val ves as di PBEi d
of Fighed i P BOYOBBs 4 S Gofe Ay  bER o e BEpOWkipg s sccon
use by infants, or caps with a spopt far use b .
cross-sedvidnalnaew apngthglstosionshewa i Bigi et whish igipelt g fqpn‘ﬁ%%f the soft lid.
products with a nipple are, of course, provided for

USRurdI)0al1ah t@Sview bE denking proguoes Feguse W whenethe ganis atgaghed to the

be 'used by any age and in conjunction with any trinki
iquid A5 R bFink UESkind D&sE ROM civs). WigkeTaHab ¥ side siefbf the drinking
hqmdg%%iﬁ'%geg%r?%bfs part "8t Fs:l ggéjt cI iﬁd, ggl. g. alid and

sp e of -siligone. | ired, the enbodi nents
Pmduﬁtf%%‘rg?&%ﬁ%&ggffpﬁ%ésna aeCLJ%gg as a "trainer cup" for

the transition _period when chil d nmoves fr .

dFigvies hisgueriesfof aﬁaawl BiSYE Pltbe E‘nag'i“ﬁ praiet it e 10- Figure 115

cup. During this period, the child can learn to dripk 11
is a crb$samacionel viewp ofithie|peoduse Obﬁigewtloheédngméle SPESYOFLAS ghtp in Figure 11a.

spillage, due to the presence of the no-spill valve. )
Figurl 1688 NRtBhred 4618 oPilo sk Rited “DferailD” afFigice hip, shupring th details of

al so be used for cups for adults. The present drinking
the upRE SQVSinGRD 2 PEQUIIAY if A crtSEed AewbrliRAf “Derail E” of Figure 11b
showing the details of the air valve in the soft lid.
Figure 12 is a series of additional views of the drinking product of Figure 10. Figure 12b
is a cross-sectional view of the product of Figure 10b along the section as shown in Figure 12a.

Figure 12c is an enlarged view of the area marked “Detail C” in Figure 12b, showing the details of

the upper valve of the spout.

Detailed Description of the Invention and the Preferred Embodiments

Further to the present invention, improved drinking products are provided as discussed



activity, during athletic events, or in any other

desired context. In addition, the drinking vessels can
wheoogolmoor provided enpty, for the user to fiPCT/WE1003/024400

liquid. O, they can be sold or provided pre-filled

with liquid. For exanple, they can be usgg to rﬁP'ﬁFe 1
herein.t Tec heupillggedwantfahagventsml idclude garipup smppEICAR Pé dHInKing vessels

wat er, soda, juice, sports drinks, or any other ‘

having gg-%gﬂl%vké SHisflissddbetofl. MThegt clrﬂﬁﬁfr%ivébselsﬁheiudl@ba:bp bpicle nipples for use
products of the invention are each provided with one

by infadfs, tagy vih b 3ok FIARE P BRlaIPe SRl val ves.

the val ves ensel ves are constructed of a

flexible material (also referred to herei a.
nERberabrdiments gk ’Sleéfr Ip&)(&.lcic]s avf"%éa I&.lgﬁré 2 & of ccﬁﬁ%eé%rowded for use

be attac to a
rigid material, if desired. Further preferably, . .
by bablewg e drinking vessdls/eith ¢ sprait garphe y5e¢ PY B 48F aréci E)azé%‘]mc%%n with any

is also flexible, such as a soft [|id or_ a baby bottle
desiredVicBPhies. Thespya iV prefesabliesiofnpalittuchicl ib pae ¢faspf lifl] egya lid and spout
t her et hrough when the user is drinking, but is also

' d to prevent flow of liquid when drinking is
HMdegﬁikggging place. In the preferred embodi nents of the

ipvention, th al ve i-s desi ' “trainer cup” for the
epff%é’f?‘géhe g ’ﬁ‘ﬁ’@ﬁ/oﬁ%%inl%gwsgagg% %15%2}0% tIf';llgai net
spillage. In these enpodiments, ligyid fl T
transigempesiotatiiep achild mynex frrm Arakpg Pyr W é%f ‘a?t%@’u‘%ﬂ%ké“g out of a cup.
dri nki ng. However, when drinking is not takingwglace b
Durinkligis petlodetehil scanilgin todrimfydionsthe bipjuhidy the PGt npp Ot WLy about
seal is sufficiently effective such that liquid will
spilla%,oaueft!) QW RUERL UPER Mo TIINEINE! Micthaey,abisemistuidaemgof the drinking cup
urther according to the preferred enbodi nents, the
inventjon is-desi;gn 1Aine R | REVid&l for use in ordina
Cm“dﬁ&?é@?%ﬁﬁaﬁﬁﬁnfﬁﬁ%ﬁﬁgggg%%ﬁpf rough tﬁgﬁﬁgﬁve. Furt her i
_ _preferably, both caonpression .and suction (negative
activifyy é@m%&%ﬁ? &eRfSp?t 18&%93’5:71‘@65’15%&;?0“?66‘? opti mal results.
Thus, the user conpresses ‘the flexiD] nateriag of fill with
t He additive, thetdrinking wssehern hosaldh or pinyidsl SEPE ¢t thg user to &
negati ve pressure (suction) at the top of the valve
liquid. OAGhdyRHE be edlll oF pasvided Iptafilled Wittoliguidn§orsexampls| dey can be used to
flexibl'e material can be used, such as silicone,

repla%g%ﬁ%ge%g%%ﬁgineg BElLih Srored that Ravk Yatdh sodd, jhidelspoaradiinleforany other

or exanple, the nipple can be
desire%cipqsl’lgc[, upcr:eiz:—ﬁﬁedo tﬂgrePrf. any of the flexible

The no-spill products of the invention are each provided with one or more suitably designed
no-spill valves. Preferably, the valves themselves are constructed of a flexible material (also referred
to herein as a membrane). Thus, a flexible valve can be attached to a rigid material, if desired.
Further preferably, however, the valve is part of portion of a cap which is also flexible, such as a soft
lid or a baby bottle nipple. The valve is designed to allow fluid flow therethrough when the user
is drinking, but is also designed to prevent flow of liquid when drinking is not taking place.

In the preferred embodiments of the invention, the valve is designed to be highly effective



materials currently used in the art of baby bottle
ni ppl e construction, or any other suitable flexible

woraioeimbs for use in such a nipple. Such nat ePCHUS2083/6¢24400
preferably soft, elastic, and made of a materia

which is harmess to the user. Particularly $qy%ﬁe.l cerial
againstpitlagaf Int thesenirplpidimerssdhuishflews egrafogiplly spowgh i gible mate

(preferably by boiling). The materials may also be =
during UHARSRAFRNeva! whepdSAiGE ot @Ring phice th valie Sealaitightly againer liquid

sanme types of materials can be used for the soft

out;s. ape. .l i S0 il W8l dvPBen lnindetle@Seniely Vigorous
flow. é%%#ﬂ%%ﬁel%“&%&%%?%gﬁhﬁgﬁggggp?bed i n conjunction v
. with exanples of enbodi ments of no-spill baby bottle

Shakln%ripples (and their associ ated baby bottles) for

infants. Figures 8-12 describe the invention in.

cnjhenetdoodingite ihp pedsredcemaskpen threihe d0YegFop iy deigned such that

ot her no-spill drinking vessels for any a?e, whet her )
comprEsSion @ rebésbadly foi flaid radloivicthrohigh We vage4FoigopE erably, both compression

PCT/ US2003/ 024400 Wth respect to the baby bottle

and sugﬁmhg tig{/prEslgn‘fre r€35ikd ke Déck QR op@imilirgplie Thusphowskdochpresses
or a ba

bottle, the nipple having a no-spill valve
t.herein, -as,shqwn for. ex ' i iesln @R cPresdlre (sucti
the Retiplsrascil SEpF WS i 5 BB ich R T a SRRl 0 chrcsdlducdion)

the no-spill valve provided ipside the nipple. Wth
at the rapsefabe valvs to Hém%‘{eﬁéfnfﬁﬁ'b%if%‘g‘{]@%"%s el s of the

i nvention, a valve can be attached to the vessel (e.g.
to a hard spout), or nore preferably is part of a soft
spout in a soft lid which is part of the vessel's
C ARy siblARGbRANAE ! banfHe@id fihaf silidoee, ilavese niliben plasic, or so forth.
babi es, a no-spill nipple is provided for attachnent

In the:c%seeaog ?t%gé/tlaeﬁng[géléﬁor %B%ep&%91@% (B GRS IucRE @ukoinm of the flexible

, are u or a y to drink therefrom
during the years when . the baby s nursing Brable flexibl
materggﬁgfrgqti}ymﬁ%a)e&sﬁrtg?Ea[bgépf em%h),le (é?ngé%&lr?%f %rr | l%}{heg%dta e flexible

are usually cylindrical in shape, although bottles o .
materiabforsut ratoklea rigplsr iSath meteriadhag el e o daie A era 8&? matetial
with the invention. For babies, the invention provides
whiclhiohlrniles9 ke eHeiger. Fgaicbily irecieage obthespppleisngh oateriply e terilizable
that would require cleanup by the care giver, and ki
??plﬁp:; tE51 $hafAltSE rlal Aldb Be trfRBdrbet or Biafslidasr, beadeyiresl. Likewise,
(Pm&%% t f?‘?ge baby fallsyasleep ile drinking the

the satr)xeettgqlae% of \Iélva%elgi 2 50Uk Bkl L spiotlts Lhe li@sa@fhw{eﬁ:& fhvention.

Figures; 1- 7 describe the invention is described in conjunction with examples of
embodiments of no-spill baby bottle nipples (and their associated baby bottles) for infants. Figures
8-12 describe the invention in conjunction with preferred embodiments for use as other no-spill

drinking vessels for any age, whether for a child or an adult.
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fall asleep while the bottle were in his or her nouth,
any liquid that | eaked out could potentially choke
wo b@4losdoyr Al so, in accordance with the inventPORUS1008024400
baby controls the amount of liquid he or she needs,
when he or she needs it. Wth a regular nipple, the |
WG EspEc@dd £l baby boddly nipiplas lofidierpgesent ipycatint., nippligprovided fora
medi um or fast flow nipple. She may al so control the
baby béétlg,%pxippfé'}ﬁl}]ﬁ% b R8s 1 Ve EthereinThslskowi £ Bahpldin Figuirsé and 3. The
nipple. “tn contrast, the valve of the invention allows
. . the.baby, t tyurally. c = side the nipple.
nippleflf st *ahe kgt RS Sl igvapRykd PP

. operates in a confortablg, . 11 WO 2004/ 013001 o
With rpigwysBoosadinbios g e iFERHaR - VR e gl rquhpyes

natural ly extracts mlk fromnother's breast. The eﬁg P
to a haéd sgdn€), oninppd Eefeablyss part pivesofizspRutGh atspis héﬂ‘gvlhsls PYRGLIGS vess s
and when the baby thrusts the back of his tongue
cap. Upvard and sucks, the mlk releases into the baby's
mouth the sane as with drinking fromthe nother's
breast. The nipple of the present invention is

preferably renovably attached to the baby bottles, as
Is currently known i.n, the art.

o ARl P Ry g TPy By @ pfie® prgrided for

attached to a hard screwring to forma cap for a b
attachtyeht foey bahy bhttieh Sueh bstles (oF sersliae KEOYR D HERT i“}FLarﬁ b‘feg%r a baby
in the screwring. The screw ring includes screw )
to drifk¥heRE6m duing Aigagerwihin dictabpissersings Tdky ars gensyallyiyradg gka plastic
on the baby bottle, so as to screw that cap onto the .
odifid, ab & rd YRRl By fiHAL DRI dhasd, Hidiesigh doktes bbnyrsuigble material or
Orgmgg%%&és r?n138 opg§%8. When ?ﬁé harg cap having the
ni pple attached theyeto i screwed onto the baby
Shqwﬁﬂ?ﬁ?@?gfﬂgmﬁgfp6 t&?ﬁ?%?%¥he ni pple i s conpressed
between the top of the bottle and the bottom of the
hard cap to further secure the nipple in the cap. For
the other no-spill drinking products of the invea%égaﬂ d th
t ITor pabddy dic ipveation atyivides (pefesection againgt lqakage apipil iquid that
attaches to a screwring 468 to forma cap 4§gk&;he cbe baby
ul® Ratiirt rﬂ%oo fHefgicatley, andndsb ydescta agapicse tiguid 1@keg intoahe baby's
e tﬁg goftalidjgan beégttached to the screwring 468, in

h | . otéle, were to
mOllt%l éfetg? E%Lg/ fggsnatrﬂggp witike cﬁh%ﬂ%@#}&tg.' Wiks £ RYulbhObordle, M fBP beby t

h a Screw ri or a baby Dottle.

fall asleep while the bottle were in his or her mouth, any liquid that leaked out could potentially

choke the baby.

Also, in accordance with the invention, the baby controls the amount of liquid he or she
needs, when he or she needs it. With a regular nipple, the mother controls it by purchasing a
preemie, slow, medium or fast flow nipple. She may also control the flow by purchasing a water,
milk, formula or juice nipple. In contrast, the valve of the invention allows the baby to naturally

can regulate the amount of fluid he or she needs. In addition, the nipple operates in a comfortable,
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In the preferred no-valve of the nipple and soft
spout, the flexible nmaterial of the valve is provided
wowRah/ogBooepr essi on or dinple therein. This depPE€EESN3/024400
(also referred to herein as an indentation) extends
downward into the nipple or spout between the nipple fh
natural ManSBOUke Fheuttebabpahdtarally anthcis snilir fefre magishsy's Preget epg of the
or near the tip of that nipple or spout. For exanple,

i s f by abndde, Ridovidiatic dabyt theuscherhe backi s tongue
nq%ﬂegﬁ%%nggggg%ggcgggbyfacéggo of Figure 1, or a

depr essi on of,, anot her h ) (galV! ith Yei@Rin@ $rom the
upward 3l & é@%F@hrgﬁg%Hth&f?§§¥§§BgE§%§s%%%%ggherein.g

Al t hough 12 WD 2004/ 013001 PCT/ US2003/ 024400 Figure
motherds irtdsust r at es one enbodi ment of the invention

preferred enbodi nents of the invention are shown in

Figures 3 - 7 herein for the nipple, and in Figures

8-12 for the other drinking products. The depression

0£h4 Jnﬁ [HBPEE pYbt envcBripH B hesfaiblyreavasplasarticdol thiebhby fottles, as

the 1| %ide o? the upper part of the nipple or spout, |
. referabl vy, inside I 1 Surkdnly in use, a flexible nipple
is currgagly kpown fryvtgf ?g’ogorésg%}q‘?l?’éga e%;?{mozggglgscusseg bel ow, a P

bottom val ve can b rovi ded, at ,t : rough
s acachs 1 Ahar B B ONP S G SR s VDO P g e

the soft lid), whether in addition to.this u({%gr valve . o of
the holtintrhesctvpring. Bheserew ring watadessciepy threadiyer SREap T AT f'iie

tip. Thus, an upper valve can be provided or a botngm_ fud
screw HhadaM€orC@B batibople¥d eslscranr thixatrontashabqytd. (Thsmipphefurther includes

upper valve, the depression of the flexible naterial _
a boup oWl rifh 58 0AB38. ORI Rk had ch}Bavd@stha@éppid attached thereto is

ui d, qui d only passing through the opening
en ser.is rinking., W 4 L@ES thekop of the
serewetre et o St AP Bn Sh S A E B OFR R P fuctor
provided wth an depression such as ﬁpncgye surface
bottle20d thehoteanpbths hard BB NG HEOFFYEFPF PR S5 5% ng 26
therein. Preferably, this opening 26 is provjded .nbl' lud
t iFor Betddemnddpiif dridkéngiepdensifohe iventing, fiepp@Lct piggrably includes
depression or indentation in the nipple can have

a sofi YA 480UshiN &RRS b 2GRl @iy 4681 torfsrm & oaps it Shite safttlidl 4§9preferably
‘ I nvention. For exanple, this depression can have a

inclu%?é%e%@gﬁ?g goat Gt t?)% scy{‘pjia: JE atth 3l 48 HhedSe® IBi@ﬂgﬂGB,rln IdheQsline manner

(a) oug I's configuration provides only a
S e B e e R
as di scussed
In the preferred no-valve of the nipple and soft spout, the flexible material of the valve is
provided with a depression or dimple therein. This depression (also referred to herein as an
indentation) extends downward into the nipple or spout between the nipple or spout’s outer walls,
and is preferably provided in or near the tip of that nipple or spout. For example, a concave surface

can be provided as the depression, such as concave surface 20 of Figure 1, or a depression of another

shape can be provided, such as the depression shown in Figures 6 and 11-12 herein. Although
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further below Likew se, the wall 42 of the depression
can have various configurations, such as the rounded
wowdos/ofoshown in Figure 1(a) or the non-unif oP@T/us003/024400
342 shown, for exanple, in Figure 3(a), 6, 7, 11 and
12 as further discussed below These dificang%ﬁs.tgnmnam
Figure 1 ilbissdrepeneainbodanags of the drvepdony pederr ofigpernyy YT AT S
and sealing characteristics at the nﬁggle openi ng.. The
shown SDRBE:OB - 7R reifor ehOhipple ginden Figirad@- g gl grinking products.
PCT/'US2003/ 024400 7 1s preferred for the nipple for
babi es and that of Figures 11-12 are preferred for the
products for older children and adults. Various
different types of openings ' ofthe upper
ke eprton R R RE PR L e R RR B el of heupp
| e, the openings can_include, but are not,, lim.ted taq;..
part of ghesiippjt er b ege@raléy ingidg theqrigple Qspeyt s4P- Nteﬁ%ﬁe?}é°r addicionally,

le(1), a cross-cut as in Figure le(2), or "Y' cut, as .
as disciisSedliciw, @ Hoewp)valveran lopeniidgbat thabatkm Pf:ﬁhﬁ’gétfy\gﬂﬁqfﬁt IPBI?I gleg in
slits can be provided such as the openings of Figures
the ni (A s@o’ttolrr%i&)o_r Aghe 16219, whétherS0 additibin o thsnupexarlyt e the tipor even
5ben|ng of Figure le(4) includes at |east two
. ross-cut s, and;the -qpen &f valve C£1 Be hroGildedlesa Bottom valve can
‘nStea‘¥?$t§‘F YRBY a'ﬁta%lihesul%f t W ’Paﬁlq%PveVrt cal slit above it |
and a vertical slit below it (those two vertica
be progided.orpgth-j nt er secting the horizontal slit, unlike a

cross-cut). The opening of Figure 1(e)6 includes four .
s b pagradithe lupperpolyei the depressipntpighe éF’ﬂ F n&?FCfEF bl Ri%"‘gedr with an
sign, but wherein the four slits do not intersect, .
openibFdrkie Pats -juid, th¥ liqeid ohly pdseipg thropginthegppeningyehen a user is
used (not s orn In theﬁgflgurfzéi Any Othehh&égf”g; sprovided
. .-0pe iEesUS , etk aef digple Biprovide
dnnmﬁg12¥39§§??g%n§?ggg% forfﬁk&%he type of openings,
.. nupber .of openings, their,Skz y - LB andhe ine 26
with SR 0 SR &S 20t Fepr B ink BEOYARAURE opening
product. In the preferred enbodi ment

he ni ppl e, .
thereipr Geeferably. this openiag 36 isi moquiegidp éhelléqt?)m Zﬁ P%té]ﬁ éiﬁ?‘%gg’fj of the nipple.
course, it is not intended that the invention be )
| iITHet degrdstiont be ifpleafacion éul tembipdierranthavq yaricke shaﬁp%pre?qn@guratlons
enbodi nent, the dinmensions of the cross-cut are 0.13

considtlHtRB Sy the ifrendid}e Fob kihdnpid, @liis depfrestibe carcliavs s betdm serfaggdewhich is
of two intersecting slits, each slit being 0.13 inches
rounded a!s Sl%g}nI]h F}-gl?llres 1 (?c'd, él?l'gou%[l QS E:cﬁllﬁ%uration provides only a limited degree of no-
spill protection. Preferably, a bottom surface is provided as shown in Figure 7, and as discussed
further below.
Likewise, the wall 42 of the depression can have various configurations, such as the rounded
wall 42 shown in Figure 1(a) or the non-uniform wall 342 shown, for example, in Figure 3(a), 6,

7,11 and 12 as further discussed below. These modifications to the shape of the wall can be used

to alter flow rate and sealing characteristics at the nipple opening. The shape of the valve of Figure
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is preferred since it elimnates or mnimzes | eakage

when the bottle is turned upside down or is shaken.
woloweweropl it will be understood, of course, the€T/Uk®03/024400

invention is not limted to the dinensions of the

preferred enbodi nent, and i s _not |ntended f1 0 élo ducts for
7 is prefersail f@rcthe hipplerforbabéss pad that effserenblvt 2 agegye gﬁgﬁiﬁ%f € procly

di mensi ons of the cross-cut are 3/32 of an inch, i.e
older chilBen Msdusbgn” of the cross cut is nmade of two
Intersecting slits, each slit being 3/32 of an inch in |
l\enat nyedld O RGILIUSA001 (2 dhAB0invdition. For example,
8&%§m§%ﬁ%mﬁ§§géq?éﬁ%é?§ eagy for a baby to draw |iquid
from.the nipple. . Moreovey, n_t ik dy 1S 40d Nkd (6. a single
as shovpry ignkigirs 1565? PB?“I%WE‘%%Q%E’V% §ui %‘%thﬁg{tehi < Teft wi tﬁi no
the concave area is retract back into the hottlg by _ .
slit) as B gvada(ion ovoseau b nEiEE O QUi ety On Spenings
through the normal drinking process. In.additgon, 4106
in the Birhlbf ifatrighedicgan bt provileprehes tedperbgsdif Higvres (4. HEG) and 1()6,
ni pple, the nipple virtually becones a variable flow 4
t 148, R ARLIE: thMSRELIAL SF RiopR Rh)aineluddsrat duattl tyrosmbsstelpy; and the
oF 80 {?ﬁ%wfﬁét@é %.’gt. S?Eﬁv:/,gl medi um and fast fl ow). In the
. pr €S .nippl e, &t ACL vdrhal sIR abévRSSardutvettial slit below
<¥WHH§FEF§B§HF§Q%?8$F%§ﬂnﬂ$ﬁﬁgﬁgaggt¥on1o? he depr essi on,
the design of the nipple allows the child t i
i (chotdfarocseoisal St not GRS (b5 BT L i f gt S-S T opening of
specifically, whether a baby is two days old og ONe in the four
Figureylég)6 imndlutles folueslits @nh slit posiesfedtimhe|pensr of 4Rl signgdut whereln the
extracted fromthe bottle is controlled by the amount
slits d@hoPinEset Bnlilkatcrésbeut. abi, k(TR xaptdopningy @a bg @seddpgishewn in the
with the anobunt of suction that he or she applies when

ﬁgureﬁ.r A rc])gnetr :g#é)g e Q%J#%Qah ko | £588! inclliBing ahp EsiBliGatin of boles, slits, or

egat es nee nipples to be sold with nultiple

r . various size holes. Ln the p j susted. to
o forti T B HEF SLPReEIG 5P 0L DRl Wk Fog A4S Tpeh SR &5
provi ded as the opening 437 as shown for exanple in
achicwitgeideiredfow Prrepbibapreduct hree slits are provi ded,
al though nore or less can be provided as desired b
(@nGhe [ﬁeﬁrred efobadigleht of thonipplour cresicusis usnd as i Figpaerjp(2) although,
When the wuser puts the drinking vessel in his ordher o b
iy ' [Be RiveRIYnelst UaTéd @aht prdfetpedambodiment. In the
°f°m§%§3§§“B?ﬁEaEE?Sgﬁigz and shape of the gpout are used

prefe%gdegnrﬂi%oe ntnertltl:] SRS SR oF AR rdsh-chiSar®011Y ifdKes, ii.8. thBe€plus sign” of the

cross cut is made of two intersecting slits, each slit being 0.13 inches in length. This sized cross-cut
is preferred since it eliminates or minimizes leakage when the bottle is turned upside down or is
shaken. However, it will be understood, of course, that the invention is not limited to the
dimensions of the preferred embodiment, and is not intended to be so limited. In an alternate
embodiment, for example, the dimensions of the cross-cut are 3/32 of an inch, i.e. the “plus sign”

of the cross cut is made of two intersecting slits, each slit being 3/32 of an inch in length.
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mouth in one direction, i.e. that having the slits
oriented vertically. In the soft spout, each slit is
wee@hetabl y 0. 125 inches in | ength. Preferabl ype€iusmo3/024400
slits are provided, spaced preferably 0.0900 inches
apart. As previously nentioned, however, the pr nt
tTe crdshuamhdkesit sy casy for o babyeo drsmliquidgrema &het‘HPﬁﬁ'zﬂgmc’ver’ when
di nensi ons of the preferred enbodinent. 15 WO . 4
the chng%o(ﬁ{r@&?g%ln B Hokif? 003k 2411201 thBis Iefigrithirethe sprraye area is retracte
eedi ng process, a user conpresses (i.e. squeezesgﬁrh i
denr essqs 05} sttt ihRe @ chilé had proticedrthmpghuthe norm
baCk“W?lhe ﬁ?tgegby%ﬁ%r@&tﬁgﬁlgﬁes. This area is prgdfaerably at the
. tip of the nipple or spout and is preferably a
dﬂnklflgﬂfg?ﬁéﬂ-y wi dened or bul ging portion of that tip. As

further discussed below when this ar I S _depres :
t lhedBivioh owitl thqdqégru@fgh%s@feéfﬁf %L?‘i?@eﬁb‘g@i‘c ‘%}Bi(’jl\?’gﬁ? %13319 vircually
squeezed or conpressed, so that the openi n% in that I
becomBOL JagiBlE ﬂombeﬂbmip;ﬂe.athmmugnilpplwinﬁ cergerfelysoldiby dlaprate (e.g. slow,
through the nipple or spout. The nipple or spoutf o ed
. furt j lIHq%r@S RasiBple Siie o & fsdar 3drostcut lspreferably provide
medluﬁqaﬁlg:}%.m{“?fa us r?ere?k))/e squeezes the nipple or soft
. pout i.n that areg or .an 18Ws {Haehid@td @mtrslht amount of
in the g?tt‘frﬁé’fg&ﬁgB??i‘%’f]am(‘%% “é@%ﬁ’é’@éet ween the bottom of
36 and base 32, or_sonmewhere al ong base 3 | Qi he fl
Auid i e Ehiede) Mok e ROVt Ao B0 PR o e Tpdld, che flow
present no-spill nipple is in contrast to stan

dard
rate ofithpfifeid th&tiaadaced fromph bettly aseongroHerehy @@pugg@;péeggre that the
i.e. a rounded spherical tip, as shown by the dotted .
child LicRES: ¥4 36 Boughedowit tHe @our©of sustion sharhdar shoapphieeshen drawing
I'T you squeeze anywhere on the nipple (even with |
quid - BRLES Mf T A [R5 SeCHE heed R8 niphilce bistlll widimultiple or
llqu‘dfryfcgﬁaﬁ?‘FecS)sf#t }éﬁkgg(?“tcgse& Tgig feature fum}PgHﬁer al | ows the
_ bottle to be used as a teether with teething bunps
Vﬂlo%lsﬁ%b@leﬁ-n that area, since nerely conpressing that

area Wil not result in | eakage of |iquid. The . .
(i oint proforted cabpdiment eithe ey R PGNP fojcast one s provided as
conjunction with a bottomvalve, illustrated for

the ofh&P 37 as Bowi fgtieamphen Fifuralit. flef@ably,ﬁhﬁp gl ae grovidsg, although
exanple, in a fashion anal ogous to Figure 1,

s
user puts the drinking vessel in his or her mouth, the slits are oriented vertically (up and down).
The grips 492 and shape of the spout are used to orient the spout so that it is only put in the user’s
mouth in one direction, i.e. that having the slits oriented vertically.

In the soft spout, each slit is preferably 0.125 inches in length. Preferably three slits are

provided, spaced preferably 0.0900 inches apart. As previously mentioned, however, the present the

invention is, of course, not limited to the dimensions of the preferred embodiment.
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222 of the depression, so that an opening in that
bottomis opened to allow liquid flow. A bottom
wa 20040130pr ef erably in the bottomrimof the nipEl/ES1003/024400
in the soft lid of the spout) is provided for air
flowinto the nipple (or into the soft lid). S$queezing
Th@indi thphenoilifcedingpiokesh alugwcompreot §.orREpes opfleprfiess) an area on
valve wi Il not open the opening in valve bottomwall.
the tip Ltk H&g@@%?&ﬂ%& 10 orfHeBtonBusd, THibgrea o ptefarablywlthe tipsf the nipple
concave surtace 320 which I's concave on the top only,

hurth | S§; d: M i R/ . rther discussed
s SRR Sl 0B OB SEG, e

erence igure 6. en the
ni ppl e outer wall  (pr, spout .quter wall) 4s d
below, Aok Heis 56t BERbIeHEIAB oS OF T SE SRS e S PR Eflecred o

pressure is applied by the user at the nipple ar ut
comprdséed, sotther thogmminggn kbt ﬁﬁéoq} ieeensdpadowing ligrid tg BQW?%éy through

in the bottomvalve (air valve) both open. As a
thenipffésd&|s£>out.the conbi nati on of conpressi on and sucki ng

Fnega ive pressure) results in confortable |iquid

(0% ip A Qo At AliudbONBke, BhIRL Bas B2@S deaipple 16 ackr mercly

HMPR&°hiPpl € enbodi ments of the invention. For

exanpl e, the.ni pple,can be a requ ' 1Pl BN depression
SqueezifsntgFP leepr goft Eﬂoug‘%harear??eocf WW?%%"%%Q{ egﬁ(lt)t\%m in Fi gureg *

2, or so forth. Regul ar nipples are used,w th ndard .
(for exirople] lestwesnithe bestqm of $prnd kasyde g S%&ﬂ#’&&ﬁ aﬂfﬁig&aﬁf%%?i [eill o

inches in dianmeter), and wi de neck nipples are used
leak fr¥¥ntihe Was6te ngck bottl es (g.g. bo.ttl es wth bottle

necks approximately 2.04 inches in dianeter). .

A RTRALI VS dhe re@erRQfouﬁﬁl MipblR iy catichier roneaidasi m@plcanStandard

bé used consistent with thée invention. In addition,
. ,although the ni.ppl.es of i : Rwalts (HS&ftedilints “V” in
mPPleéh%"e F&ioﬁﬁeﬁfurgeggtlﬁéa Va @éég wﬁ%&?@?@%ﬁ/ t@ regul ar

or wi de neck nipples of. the invention (or, an ‘b niool
Figurenklek @n el sngpideniplpse el U4FACH Y YHRETG 8T oh %ﬁ%l%@g‘{ ich nipples

Figures 3, 6 and 7. For the spouts any sizes can. be 1 h
wilizifg @ eicdechthhhe hippteewitlopriuo fuibiremsche betdle. Tihix feaieuriag allows the

Thus, in accordance with the invention, a valve is )
bottleRb BY i85 4 tBethfigviftoksthidi bampeplaesisn dnt {rka, since raq:rely-compressmg that

indentation) in the flexible material tip of a nipple

a_sofit. ;ddepressi on having an opening for
“ea“?oggogrézfué%?ﬁg%g ea%f{sl{gglg of liquid. This construction, as

further described pel.ow ., results in . &h valve, illustrated
néf@mepﬂ%rs\ﬁégbﬂﬁf Fosehe Freeharde lﬁ-teﬁ%l{tppl 6 e
not in use, but which passes |iquid . . 2 Fi

for example, by Figures 3a, 6f and 11d. In Figure 3, for example, in a fashion analogous to Figure

1, compression by the baby is effected on widened area 368 of nipple 318 to compress the bottom
222 of the depression, so that an opening in that bottom is opened to allow liquid flow. A bottom
valve, preferably in the bottom rim of the nipple (or in the soft lid of the spout) is provided for air
flow into the nipple (or into the soft lid). Squeezing the nipple outer wall below the bottom 222
of the valve will not open the opening in valve bottom wall. In the embodiment of Figure 3, the

bottom wall has a concave surface 320 which is concave on the top only, as further discussed with
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easily when a user sucks on the nenbrane (e.g. on a
ni ppl e or spout). The structures of the preferred
wepdvaedivent s of the upper valve of the inventiPCI/ESM03/024400
shown, for exanple, in Figures 3a and 6 with respect
to the baby bottle nipple, and in Figures 8-9 and 1éib
referenddlio MR U2OQAWHES € hifdTslus0tiEs Opausater 1l) iFQrppres e bottom
to the soft spout. The preferred construction of the
wall of@@ﬁépeyadl\yeg 2Rd nédABvdpphe id Hplied by tharsdrar tH¢aIlPRi¢ ot speut tip, the
spout. In the baby bottle nipple the tip is circular,
. howgver wher e . ] vE \Ialvﬁ bath opal. .As a result,
openingth S upper ARGl é*%%ﬁ%“@ﬁi‘g%‘ﬂbsﬁﬁgi’él f g;;er e bodyp of
the ni pple as gpposged .to t he shape : L1 liqui :
the corbyRatRST O PPERSEP B SUEHiRS {?ﬁ%ﬁé‘ﬁe BRRyRY 8 in Bothor JSE’}? fiquid flow
3a and 6 can be used in the baby bottle nipple or in
the soft spout, and |ikew se, the upper val ves of
Figure 8-9 and 11-12 can be used in the soft spout or
the baby bottle nipples. In general, the drinking
products of the present inventions are designed to be

ngln¥ o?ftflfggahi\fﬁhﬂ niEE@ -8 kdn bivhiddewshitht nipgle embodiments of the
co f

ortable to dri rom For exanple, if you make it

) too easy far child ¢or r: hb®nexXFlasdi, wide neck
m"emilqnqlﬁe e%/ﬁ”&ﬁf’atﬁﬁﬂ?@ L‘a'cctaf1 t ﬁ’erg |%n\}‘ﬁl ?E%Ssualnl y Iggak ors
easily. On the other hapd, . if the product is :
nipplesie shovest ip Kigase gnefodert gk néHPﬁﬁs QEHE%‘P?SFB th“d%au&%?"ttdﬁ gecks (8
It can result in a situation where the yser cannot th wid
bottleGktlalappioithdicle dsi06yinchos inadiampter), arid Wide nagkcHPPlSY 2 Ufed with wide
needed to drink, this is a particular problem when )
neck Bd¥€esUS 8 bdtdesqviltAhtele Ric dppidimatelyOU@hinchds irc dinmatego Abgrnatively,
unconfortable for users of any age. Thus, the present
|.nwantions have:he 195886k dnP wABREORKERIA! Yn hdliass although
abott a?ﬁl“%FF@%?F@%“%%%FF%%QQ%Q%Eanortab|e fl ow of

liquid. In accordance,with the, objecti lv. th |

the nipplge lflglﬁ’es I ﬁxé(? aﬁffé}se%‘g}té gnmocgldqﬁnlz %f?‘cgéz 3?{/6, Elté}gelrab y, the regular
such that liquid will not energe fromthe valye, , even

or wideprenk nipgles efirse ismerikiondor any 0{lﬁéﬂ@§ piged qlﬂglg arg useﬁ\{rﬂgb ?11.? evalve shown
feasible to drink liquid fromthe device under the

in FifiQésRI6 fral ZeFontld spoes any eiscsaxe bt pdovided wiich pisiomiestable for the

aby or ol der user (depending on who the product is

. ided to), so that drinking is confortable. It
1nmn§%f *gtherefore, be appreciated that the optina

b }?1[]3? i?l agc]:cor aen%L w1 t}?quve% S0 Nive is provided in the form of a depression (i.c.

an indentation) in the flexible material tip of a nipple or a soft spout, the depression having an
opening for the selective passage of liquid. This construction, as further described below, results in
a preferred no-spill valve which seals tightly when the nipple is not in use, but which passes liquid

easily when a user sucks on the membrane (e.g. on a nipple or spout).

The structures of the preferred embodiments of the upper valve of the invention are shown,

for example, in Figures 3a and 6 with respect to the baby bottle nipple, and in Figures 8-9 and 11-
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nmust be achieved for a maximally effective no-spil
val ve. The specific conbination of features of the

w0 pwemntioons have been designed to achi eve t hesSBCT/US2003/024400
obj ectives. The structures of the preferred

enbodi nents of the nipple and spout have been provided .
12, withBesp@r20 0ty ©fi3p0ut. ALE RuPUeBI@UUGHD Qe FPRsF Ve of (i pple s

bel i eved to provide the optimal balance desired. The,
similar¥@thMest thespohinde tprtabybstde hppl theepis cigpeari iqweyger) yhereas in the soft
shaped to provide structures which both allow very

9l 4apl e drinking and very effective sealing.
qmut%ggéover, such factors as the relative thicknesses of

t arts.and so forth Y5 REEH thé&sh fth
LErBon s iR g Bt MRS KLY SO RRRICCUFRARPD thdhape of he
wal | of the valve is too thin, the product, wld. e

soft icwirirever i berinenihe enpes e pned i Figere o phd pibs iddin oy borde
is toothick, it will be too difficult to flex

he .
nipplelodid thersufalspodryandgjlewisattho nppst Vﬂé@@f ﬂgélfeﬁ’gélg‘é“lé',ltzmbe used in
therefore, will be too difficult to part the opening
the 50 SpRE of fhe@abPBorkie Giptest her et hrough. Li kewi se, if the
sidewal | s are too thin, the negative pressure on the
val ve when the user sucks out liquid can invert the

valve, i.e. can pull the sidewalls up and out, to
pull the bottomwal] out.fromthe interior. the fFectivel
nipgsrerabb A ok
thick, the valve will not open_when the.user bites

non-spiblywhikersd!l verg kemfogmble Fredrindsfrosn. E%@Xiﬁmblm lg}'OblrmagSﬁ 590 caspifara child
valve is initially described with reifect to its use

(or othd} userpRkyrrielifhid frnpppedus thian itesestally leak gmllbe Oy thepsher hand,
100 of the baby bottle nipple of the invention are

if theiﬁ e .!isntogisgé{{ra§ d3sigr2d a8 bréveheEBERende W tliyuid)éhdrpipean result in a
al ve al so bel ng re%erre to the l'iquid val ve herein).

.__Fi 3, 6 d 7.0 ' i o drink,
s1tuat1|olp E%Stbgflﬁfé c%xg\% %rérlllE lﬁcgus% regpg ok AEal1. G ABthrRis debfd to d

referred shape for maxi m zing
~the no-spill| properties  of the nipple. However. , thi
this isg pawsicalanpreblest ‘vléenégﬁm&r%%b@- Eéf&gﬁf&zd}‘)ﬁéh’étpcé‘& Y e‘%‘ﬁémf"“able
other drinking products of the invention, as | both
for useti sfang agd Thelsahe prasooindértiging have heerglesisnasksp apprppiafelg htjance bo
herein with respect to the baby bottle ni pple applies

effecc¥BbdalibQat G roMarble asbodliqwar s as wel |, with preferred
variations for the soft Iid being shown in the

figures and /vsgtrh] thé Eﬁ%&tﬁz@s LOLP§Ivehflon, R uSRS Qalef must sufficiently seal
retrerence, anal ogous parts of the baby bottle nipple

such 31?19 liquid will not emerge from the valve, even upon vigorous shaking. At the same time, it
must be feasible to drink liquid from the device under the normal forces and pressures exerted by
the mouth of a baby or older user (depending on who the product is provided to), so that drinking
is comfortable. It will, therefore, be appreciated that the optimal balance of sealing and opening
must be achieved for a maximally effective no-spill valve.

The specific combination of features of the inventions have been designed to achieve these

objectives. The structures of the preferred embodiments of the nipple and spout have been provided
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soft lid are usually referred to herein by simlar
reference nunerals, the reference nunerals of the
woe@pleoand t he spout usually bei ng about threRCTIUSZINE 24400
nunbers apart. Thus, for exanple, upper valve 100 of
the nipple can be conpared to upper valve 400 of the
which &0 btlisabt providpthe @pookbbalanat deschg Theoraipgs ipohose gosigert have been
PCT/ US2003/ 024400 can be conpared to soft lid outer
Speciﬁyg@% b L8 o PREVi&OschREdrEs whieh Hadwallaw virh eofnfguablesdrinking and very
nipple 80 includes a liquid valve 100 in the form of

e B B e R e e ey
e dy s S B R B 5051 8 s o
be too gﬁgﬂlg& él&tﬁd{é;bg&grggrhéltﬂgzppiiﬁgg? cé%igg?ﬂfve gree;slqteue gfdrr%ensfp%yqn be too
aificaso 1 B BREng B B e e et eraby
thin, (3 RS PP o e ths df S o HELRIcADIere lbSalvey i.c. can

di aneter portion 68, Alternat leel Y,

t he .val.ve n.
pull dresstdemells vpandrey, tolowll theRastornwalhe o H@.l@t_en?roofﬁ@?,fgpylf Qr spout.
bottomin the neck or in the base, but such .
Howcoahifdiewitiallaieconahichribé evesdll nbpopenevhep diesspihites down and sucks
enbodi ments, the upper valve is provided high in the

LdioBRIFEhOkinSIR@Wtpoud.Nat | ocation, for exanple, is
ont‘gg?ieved]?g be %%hter posi tioned for optim

functioning in conjunction wth the placenent of the
user's teeth and tongue on the nipple, and the

movenent of  those teeth , and tongue of the r. i
Pecrpie Aol Jeedied Teh st SoonPot HBTE R ek espec
and for optimal no-spill characterisths._T IS %?%er 7 here
to uppealvalee 109 qfitled lmbaboyleintppliref the igvergionjareghoypn figiient £Rg7 herein
ni ppl e (which 1is usually bul bous, but does not have
(withge LEﬁ))er vaRreafse baibk yefertddao tetliqaid wabk hemin) t Figurgsd,Wenil & illystrate the
or near the wdest (e.g. bulge 68 or 368) of that

embodHh8ie oF Ble lﬁfﬁm&'ha(ring R LR NeHabe fo PRBniking ke @dilbproperties
of the nipple. However, this same shape valve can also be used in the spout of the other drinking
products of the invention, as discussed below.

Accordingly, the discussion provided herein with respect to the baby bottle nipple applies
well to the spout embodiments as well, with preferred variations for the soft lid being shown in the
figures and/or referred to herein. For ease of reference, analogous pats of the baby bottle nipple and
soft lid are usually referred to herein by similar reference numerals, the reference numerals of the
nipple and the spout usually being about three hundred numbers apart. Thus, for example, upper

valve 100 of the nipple can be.compared to upper valve 400 of the soft spout; nipple outer wall 110
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right at or right below that bulge. O, the bottom
wall can be below the top rimof the nipple 144 or
wheimeenot hat top rimand the bul ge. Likew se, PGI/DE1083/024400
pl acenent in the tip of the spout is preferred as
well, e.g. at the bulge, or right above or belowit,
cm1be@ﬁnﬁ@&M@&@&Mﬂ@uhmhgﬁ4éﬁﬁmdheﬂvgp rim 20 WO
2004/ 013001 PCT/ US2003/ 024400 of the spout, or so
forth. If the tip of the nipple or spout is straight,
hi gh val ve placenent is still preferred. For exanple,
in the straixgh | Aidut ¥R300%n SRGethSoef ahllepression
b%?tsfl% n\l/\r}a‘irhf3 ﬁglértﬁs’g%p&%%%faﬁ?%ggiaﬁl E}cgﬁﬂpper hal f of the P
) tip.of th I,ppl e or. spout;; or in th in the
in e tpR 6F Sr AR HpURESUPS P sy b PR Al Bod
third or upper eighth of the entire nipple.or spout,r.
tip of the nipple, the prdferred)straetmenafvhg deprasyion kedes %P@Pefr"F 8’8“%?6’ irf Figures 3a
enbodi nents, the bottomwall of the upper valve can be
and 3bl #hd W@gwxe6k 72 of the nipple, or lowin the spout of
t he sof% lid. In a nmuch | ess preferred enbodi nent, )
Uhg. Rt IRMRAB babg BBcRniglc B dnver TRETO preiadbly ineludeciclightly
72 an (%e ase

6 of the nipple (or the intersection

i fgih ! he b crhl , Qlstr. could be
widengl dipmist BrCpch SHeP o e ohe Sl e pherphiy, QB

ase I'tself o ni ppl e ‘or
the base itself of the soft |id. However, ,such o .
providedifdesredr 1 obhemipv ) ek o hagHR 3 whiilidy & base pordion
effective to provide no-spill properties. In addition,

76. when a low valve is provided in the formof a deep
depression, sone liquidis nore |ikely to be trapped

| PRjuAEvalRE 00 biefraBly froAdghwithibithgrip Ae. Buiitlde ipregerably, the bottom
process. Wien the child is drinking and the bottle is

of the %ag%f)s:ig] gfilcp \?i!:i% d&?ﬁg\ﬁid:ejléalaign%@ ﬂort,fi(gm. | AMeBhatitdy, the valve can extend

on a nto the child' s nouth. en the
bottle tilts right side up.again as it 1St Whse OF h
Furtheg evpripfaris RGN & S8 o6 Iptom T the dhedl P 1R TP BhscObur suc

vall ey or trough. This effect is undesirable in a
embodicespiard netipygemed.as this liquid in the depression is
above the opening of the valve, and therefore, can

SPh tHe é)@éf&rr&if enibodiméleg HeappanalvEisptdvitedbigh in Henipple Qrispayt. That
e

['iqui xposed in the depression for an extended

locati%?, rf%no&aﬁxglet, R clidell tb Be HORRPbiiAbYedBE optita S @idhing imgonjunction
Ir or ust or other contam nants can get intoit. A

it G e SR8 P, LRl DL B LR e e
and tongue of the user during the drinking process, both for comfortable drinking and for optimal
no-spill characteristics. This upper valve is preferably in the tip 70, i.e. the top of the nipple (which
is usually bulbous, but does not have to be). Preferably, the bottom wall of the valve is at or near
the widest (e.g. bulge 68 or 368) of that bulb. For example, the bottom wall can be right above,
right at or right below that bulge. Or, the bottom wall can be below the top rim of the nipple 144

or between that top rim and the bulge. Likewise, similar placement in the tip of the spout is

preferred as well, e.g. at the bulge, or right above or below it, or between the bulge and the top rim
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Moreover, a high valve is easier to clean. A valve in
the formof a deep depression (e.g. to the neck or

whame/ovioei nity), results in an extended val | eyP@F/US2003/024400
trough down the neck of the nipple. Such a valley is
harder to clean effectivel whi ch is gl so not
of the foat, et sefbrethNi If gleari8ef the emﬂife@f AP Eraghtehishage ﬁlicﬁmem is still
havi ng an outer surface 112 and an i nner surface
preferdd) B %ﬁoﬁﬂmgﬁhgmwﬂbﬁéﬁﬁ%ppi&@r sfltnas, gl bcpttom Wall can be
surface 112 of the nipple is the surface that the
SfPhe BBHlMBRUpbut; SiGhE Qpgbrigukrtdrranhe entire
locateq .1 et b A Roor e BppleTR b i

er sur ace 1 i's the surface

i nside the nipple that |d mnll t, or SO
nipplerc gt pEo € B PRIPAG, 217 L CERESAr e of f s i oAp B SFineu
top of the nipple is a spherical surface with an
forth. opening in it, such as the dotted line surface 12 of
Figure 1(a). In contrast, in the nipple of the present )
| Altembiiedy, in s [fréfaﬁredsemlfcah:reents the bartode wralh of ths @ppespyalys can bein

the nipple 80. Rather, the nipple of the invention has

the nea97%mﬁ9n%3g& oﬁ@wf'nlﬂﬂié’@ ot OF the X elniamirdhg ess prefuil embodiment,
wth the preSS|on ex?endlng down into that top. The

the bog%g%v%lma ?.r{/ge L, {hﬁ%tl 1!590910 df %hel f&ﬁrﬁfaQHQhe Bisef/8roAkhy/ nipple (or the

t he depreSS|on

1nters§§;1§)2 ﬁétr}])ggm;}a;{ag Li'tegaraf ahs Sﬁ%[éld? 108 Belgf; aléat nytr prscch 1f>19 }’rﬁ{he B0 itself of

depression in the t;& as shown, for exanple in 4 s h
the nipplgor e 1¢aiysclf 48 theani lide Hopsmerowch fow wlyes arcgop prefaggd, since they
outer wall of the nipple thus curves over and becones
are n&@eﬁe@ﬁ%to%ﬁ&ﬁ@@ﬁo gfill pipestlesleval I's  of the depression.
Thus, the top of the nipple itself is preferably

¢ qg‘%&c? LS h Yo RREN W \%RF RO, SRR AREe fotth oBh Aedp depedsdi@n) some liquid is

I ng passage 0 urd or air through that t op.

| 109 I' N | Khen the
more¥§@¥ ?OTlP‘FemfPI(QE &%dgfthes‘f %Q\A%trou:gggmlgg glgglﬁfﬁec gg&éé@ Khen the child

bottomwal | 140. Si dewal | an. tu down. .

is drinlveg sridub bottleds dikes\ypsids |d°€$%(2al ‘gwf giefﬂprefsﬁ) n at“ﬁéh en 1nto
preferred enbodi nent, this tube IS synnetrlcal when

the chMid@aéuthr S¥ihdnhrbe boyle il rightsptecipfagain b iy is talien oupef the child’s mouth,
preferred enbodi nent of the nipple, the tube is

some(l:llbﬁﬁ%lﬂ FenfRETh thE SURHOS tdUEh! Mhisteffgtt isandesirable ihveno-spill nipple, as this
eferred enbodi nent of the spout, the tube is in the

liquidq NEREe géprgsgog\{sa AL A8 Xbe%\‘f@éjof [HRMaivBeand therefore, can spill out of the

depression. Furthermore, having this liquid exposed in the depression foran extended period to the
air is unsanitary and undesirable, as dirt or dust or other contaminants can get into it. A high valve
has been found to minimize these effects and to provide a more effective no-spill function.

Moreover, a high valve is easier to clean. A valve in the form ofa deep depression (e.g. to
the neck or base vicinity), results in an extended valley or trough down the neck of the nipple. Such
a valley is harder to clean effectively, which is also not preferred.

Nipple 80 includes nipple outer wall 110 having an outer surface 112 and an inner surface
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top. Thus, the valve of the nipple preferably has an
upper cylindrical section, and the valve of the spout
wee@ierabl y has an upper tubul ar section wth BCT/OS203/024400
shape. Alternately, another shape nay be provided if
desired. In the enbodi nent of the valve_for, the . b
114. Tepite suthve 10ppérhenyipplaiirthe surfasether ts chilé wdhplace higor hsp mout
WO 2004/ 013001 PCT/ US2003/ 024400 opening in a L
onto tGOEHK E#h Bl BPplEUTheABh& shidice Us£isbye sarflaibysidiube nipple et liquid will
fact that the upper cylindrical sectionis
S tripcal . th: sespect to rotation of the baby
flow alp g Whies HI,E\ICPH%SQ%HE% "bottle will be rotated (twisted)
during use, this rotation will not interfere with the
orientation of the valve presented to the baby. In
other words, since the top of the valve infni G%e IS . init
clorstanidard bade higslen teyiop of thegipRidiap rhsrical p gl {FR s ppining in
operate suitably regardl ess of how nmuch the baby (or . .
such adhs deftedl@ie sadie 1giofBighre (0t &t emtiteinttpnigple phgpe prcsent invention,
(This is in contrast to the enbodi nent of the soft
no flat dJquace@§ Al sey §§§1@_t?§bf)ﬁﬂe nigple 8811 Rfthérhehesiyslé of the invention has an
e

signed for use in a particular orientation by an
ol der, chil.d or _adul t.) . l.ant gﬁpg LB exftfndi3 6l into that top.
open [Py F}éo,wnaf%rreﬁ%%glg tit l%l%llu.eg ?d)a‘p’@}dt i ng %eﬁe form o é’WS us P
(+) sign, is. preferably used for,.the openin S .
s Mbamuien el ghite nigRles hoetare e capcentee i B dde gall of the
of the nipple wall 110 at the appropriate hei ght .
depresaionnsgych thet theppla wall ofthe nipgtd durveh pyer enshrrad sowpiaigge frad into the
one of the slits in the cross-cut regardl ess of the
side wa betht AEpredsiohhe did i beshowhjfor exampletie Fiymias 3t 4d @nd 6e. The outer
enmbodi nent, a single slit is not preferred. Wth a
sipgle slit | hevaiRebeor Rl imtlepaRfatd uf the sidewalls
Suﬁﬁ%?ﬂ?e?ﬁ£5W%H#§%%§%%???§gy%orreﬁtatign or é Surely

hori zont ori entatjon, .or nmewhe in ~
ofhedgrep el Yy B CTRAFGBLT T Ry L2t By ey h Ao membrane
ni pple wall would open the slit allow ng drinking.
or othidowwetien blogking pessage pgh@md@r air fhypughe®a5i9Bh that the slit
happened to be in the purely horizontal position, .
C OPavEID®i includds sidawalhil Pl aad wetloktombwalt 1. chid bpteprprpl gidewall 120 is
woul d push the edges of the slit against each other,

&SibbARlYwaERd Ng the slit when the chilld is
Conn%??%nptﬁng to drink. In the enbodi nent of the valve

far,th ut, a single slit,.l Lded; £ in M 3d. In
sg%ﬂ?”ﬁﬂieiwmgigﬁPt%r%%%ﬁ??ﬁﬁ‘gﬂﬁéﬁgﬂghte8 shape ﬁh#%ﬁe
is intended to Ee | aced i nto,the nout

the preferred embodiment, t

is tube is symmetrical when v1eweJ] frci)rrrl tRe top. More specifically,
in the preferred embodiment of the nipple, the tube is circular when viewed from the top; and in
the preferred embodiment of the spout, the tube is in the shape of an oval when viewed from the
top. Thus, the valve of the nipple preferably has an upper cylindrical section, and the valve of the
spout preferably has an upper tubular section with an oval shape. Alternately, another shape may

be provided if desired.

In the embodiment of the valve for the nipple, the upper cylindrical section presents the
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particular orientation. In this orientation (which is

the nost confortable position for the spout to sit in
wo b@4ooedh), the wi der side of the oval rests POMMISHNG024400

the shorter side of the oval extends between the

user's tongue and the roof of his or he uth.  Thus, ;. 4.
openingfn htbafigosiisr oableffer eieiby 3 hab}’cﬁfqeéﬂttg“dfaﬁgg’ﬁ’f |4pgey Gylindrical

the proper position for use. Sidewall 120 includes an Wb
section ﬁ%%lgﬁleﬁﬁlf B rdsdectad doratiowuf e by bacle. Pdvhoughh gherbottle will be

surtace 122 of 3 WD 2004/ 013001 PCT/ US2003/ 024400

i dewah |, 1. | 190 liSndRiBfceRDKYL ehes bidairdtion of the valve
mtate‘f/gtpv s:é\% Idugﬁl flfag\%:’et‘.},l?sA%gdépar ation 1(ae space) 116 is

referab raovi ded, bet ween th . has g
preseng A RL3 20 A PHE TRGe Sh P Be el g "\ A bl sl hasa cros

outer wall 110. Preferably, a lLedge 144 is ovi de :
cut thareinnhctralmwiélropstmefsaié@l}m&!félfﬁss§f}g%‘gﬂa}“lCh %’fc?at’g("f ﬁlﬁ' er flerk e given
surface 114 of outer wall 110. Ledge 146 can beﬁ%{at bel
rotatefthe €Ip/dveidg Qke. $Ohik Brih bontflyt tp rheeimdiodigneni efthesofylidy ’1sctlsﬁgi elow,
outer surtace 124 of sidewall 120 does not neet.the
in Whilfﬁl gl‘fnc{ sggH{ it agsg%nl& 4o10fse ALY BdriivMrloritdftionby an pldimdhild loe edydt)-

provided to avoid a potential hinge between the

‘iﬁ%&gﬁﬁ@&%@%ﬁhﬁ&pﬁ deval |, 120 ,andid hegbms bf 4 ple (+) sign, is

'n other words, to prevent the

valve from inverting and_bein ull.ed .out of t

preferdfly used for thp PReIRG: iaﬁglol\ygép Figuig f}e‘@ il\’kltﬁ hhee cﬁ%slg)—ﬁltlt’ {:l%ﬂ gs?%(r)]n of the
a | edge (or other shape) provides addition paterial .,

nipplél\ﬁhlb]fﬂUmk]%appﬁgiamgh@ﬂopgéxemg}@s g%tﬁrdﬁagléqn’ copppress and op
prevents inversion. It lessens the flexibility of the

of thd QRs 8f tHehGosiidevahidled of He readive df rthernipple. nGhesdn thsf baby bottle

the nipple or spout. It may also hel p open the val ve

uring &t =\ Fukiines simnefiry abkiyn opthk @ipple could place the
enﬁmgﬁ?r%%%n %ﬁggrgﬁgg%?ﬁemaf1 p?e erably includes a
upper, segnent, 126, and

it i i ’ | QUer B§ SomHPRRE in between. In
slit ingepywdyerd OT’?tﬁfoé’foéFé’Bfe;ty ey %{%ﬁa\% 1]0.7T Pover
segnent 128 preferably includes pratrusign 130. AS . i.
the paietywertical Risigionecopprpsion of) g}e Ii%ﬁgli wo dtoﬁf%g‘lgﬁ%toa%owmg drinking.
portion of the sidewall which extends sidem@%%, aw?y ontal
HowJe@Tf tlﬁ:pﬁF leegiie Ritatd® Guchndiat dwalidhippeesd wubs inciae Py Yphorizont
ni pple wa F. Thus, protrusion 130 is preferably )
positf 9¥6:9@st & B hq%leosfvﬂls%fy chdehilkkd @butiwbidld pudPthesfiges of the slit
the sidewal |, at the
against each other, undesirably sealing the slit when the child is attempting to drink.
In the embodiment of the valve for the spout, a single slit is provided. However, the spout
is an oval, presenting an elongated shape which is intended to be placed into the mouth in a
particular orientation. In this orientation (which is the most comfortable position for the spout to
sit in the mouth), the wider side of the oval rests down and the shorter side of the oval extends
between the user’s tongue and the roof of his or her mouth. Thus, in this position, the slit is

oriented vertically in the proper position for use.

Sidewall 120 includes an inside surface 122 and an outer surface 124. Inner surface 122 of
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| ocati on where the sidewall 120 neets the bottom wal
140. As shown in Figure 7, protrusion 130 is
w@e@hetabl y rounded. The placenent of a protruRCDOSIIN3/024400

the outer surface of the sidewall has been found to

more effectively transmt force to open the va%%f 6i
sidewalll 100 BEvalvd D06 Reprefhahblys stowh gerticdisddaal 1A scpaptionamre) 110 s

140 of valve 100 includes an upper surfaceIiSO and gm 114 of

i nl8Q.ouf suPRENDAGF iddwaikt20nds! the dmeuppéice 114 o

Pm&m%@ﬁﬁgg%&géﬁgﬁarough bottomwall 140 to | ower surface
ool 160. 5&2? openi ng connects the interior of the nipple
nipple ouichwelh A 1%ahy bottle), with the exterior environnent.

24 WD 2004/ 013001 PCT/,US2003/ 024400 Thus, :
dPrieferablyg 2 1?4%6&2@ istRrEYidedt POAPPAE OB ST ?]248 %fﬁ@cwall 120 to inner

rough

this opening into the nouth of the hild &ﬁg@in .1 ha

surfacel B, ofi sitqrrvedlel1fb | Ledgs Hibewniba flaher & sy for Yulifg%‘fhng suc
surface 150 of the bottomwall 140, and preferably

ledge, BtloRRG SuiFice ARG sidlwd] 120 dges rioh rmxrgthe frinat susfard Hcdeof P! wall 110
in the |lower surface 160. QOpening 137 is preferably a ]
Gr 0SB LUt 4855 bRbvideUE Gvdi& 6 Pordnial ligeeBhadiMiRtcaiutiive 124 o

atap?ﬂ%en?%%géﬁﬁ?kﬂw gge baby é%%ﬁle ni%ples; t he openi ng

. referahly is lLit-(or no r.ef €Y SFent the valve from

Sldewaﬁd]jzgcaé'atm i stlg?cemé“ O(fsfé‘teé %a%gilﬁelﬁtogﬁe\%h%%ﬁéi nEor pn(; rated
into spouts for drinking products for ol der,.children

invertimgdnd hdagpsllcFortofdhe hadgobHsBRRPI AHENEEn FHFE '@ o Bllpg o form
formof three slits in the spout product, as_shown 4

aledgé @k o&iéﬁﬁﬁ?@ provifidsgddieisn garainldvisith makesthie paraphthe atcgtronges, an
openings for use with either the nipple or the spout

preverchI il BEiIoR! BAERIns MVBRRLIIAN ofthe t&hfhe fidevhllgtitesatire frdjn moving out
through 1e(6). Upper surface 150 is preferably one

snoot h cont ijnuous, surf 1 F nf-
of theﬁﬁ?ﬁqﬁg?spﬁ%ffgf%aﬁfla%/s?lﬁf '1@%5%%%?’3%8?@2*& ltJi:g& c%%%cave, i e.

in spherical and in the i gentation, of ~a,fi. [

Dbl prelFmblo g reni 2 B SCETHOrE P per soament

of the valve. Preferably, the entire upper gﬁr{ace i S 128
126, andabewee segorent 128. i rer segmmltsl,%tlmefeﬂb]éﬂ”%fﬁlﬁlé" - pgreysegment

concave surface which extends to the inner surface of
pfk&$@iﬁ%Qg@@bhnnkmnasuanner of speaking, the tubul ar

upper section of the valve and the bow -shaped | ower

POt §,0 f‘lght%%%d?ﬁﬂlgn 960 & dRHk&led pbhB T ehd¥idewvall which extends
concave uppér surface inproves the no-spil
sidewg}l;]s?gv%g}} Fr(r)kslgll)p%ﬁ’ se(::gfrneyg%2g BB Sivarf 1§ er surface 114 of nipple wall. Thus,
protrusion 130 is preferably provided as a bulge off of the outer surface 124 of the sidewall, at the
location where the sidewall 120 meets the bottom wall 140. As shown in Figure 7, protrusion 130
is preferably rounded. The placement of a protrusion on the outer surface of the sidewall has been
found to more effectively transmit force to open the valve during drinking than a straight sidewall.
Bottom wall 140 of valve 100 includes an upper sutface 150 and a lower surface 160. An

opening 137 extends from upper surface 150 through bottom wall 140 to lower surface 160. This

opening connects the interior of the nipple (and the baby bottle), with the exterior environment.
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the baby bottle is turned upside down, |iquid presses
on the | ower surface 160 of the bottomwall exerting
w@e@sswoel agai nst the upper surface 150 (whi chP@BHUSIINB/024400
on the bottomdue to the fact that the baby bottle
and ni ppl e have been turned upside down). I_t_isth b of th
Thus, viehidewkihgt latid fehsdrdnotherhebchmdeatheoughapis opesing iRt the mouth of the
surface 150, this surface acts as a done, with the
child. Pressure of the liquid on the bottomwall forces the
sides of this dome together, thereby sealing the

?(ﬁgennlégg %%?A%%g‘g@y g‘ta@étoﬁn CRNG AL o HARSper SRALE 1 JDUdfalse Hotrom wall

[ e structure as a no-spill valve
to preyent spillage or | eakage., sThe 60.
140, ard prE R IR BT A OVRET SR oo T Tt Hufface 160

val ve, as further discussed_ 25 2004,01300%  ention which
OpeniBCTIISEREBIIP1I 06-cutys imhigutede@hin tBaEERe pso the inventio

entire bottomwall is concave, such that the |ower .
are babyWokdCipsiks; tieopehinigtpasferalaly Is aisbt G swraprsferablyseveral adjacent slits) in

continuous concave surface, as shown in Figure |a.

| i 70 spbists A6t drpkefeepioddcrs & dlder kbiddren and
the en‘glg)\éﬁ%{esgsuvggahsinco ][ﬁ%gg spbids r &

t hat configuration of the | ower surface
sho in Ri.gure 7 signifi L LAY EShE P RrodREt ds shown
addts'cﬁﬁtfm%étpéﬁ??r l?l?’c e {/nat:h\g/ 2&}4 %f t%"%‘lps pr ef eEts)g d9
enbodi ment of Figures 3, 6, and 7. (apd Figures 8-12.
for examplbin Higersa ang Pndurshaf 9&@%‘“1‘%8?“@%%&’ Jse ik e i giépcpée or the
160 includes an outer surface 162 and a fl|at surface
spout 3fhe pRasértinventiof arcehdweRin Bgwreold(Hetraughtn®) per i phery
of the lower surface 160 and is preferably curved.
F'Efrp#)Qﬂurfa@J 5@ [Pt RrabBUS RS snsdsitll @6inkHRs bfage eushagah in Figure 7.
surface which is provided at the circunference of the

| { i 1iGin n @ tation of a right-side
Furth%r%\é\?ef%ralgl?sr%he %%%:r %ugg%?g&?ﬂcwa,l Gf %gﬁe@fagﬁ § 1o bf@itar ght

at surface 164. This curved

surface, very. efficiently diyects-fiorce t :
up bord-ai 0 i ahn RoThGoR e HsaieRal of H2aas PRAEbiE e endire upper
in a very effective fashion. Alternatively, it

t.he
surface ist@ncaardraoethovadn thscuppes wirfgenis 2 ST Hge T Rich gtends to the
not preferred. In the preferred enbodi nent, flat
inner S8 68t 6ilewsll. PinGMiskat: of spbdking: et ebulef uppsweectienefithe galve and
160. Lower surface 160 is, therefore, preferably
o)) ' G Lot es the top of a
theh?@ﬁ%é%%ﬁ%#aﬂf¥ﬁa?ﬁgmgg%ggIgggthis trapezoi d-|i ke shape
ppﬁfera y being cury

¢ use of aconcave Uppér sur 84 improves the no-spill characteristics of the nipple. When
the baby bottle is turned upside down, liquid presses on the lower surface 160 of the bottom wall
exerting pressure against the upper surface 150 (which is now on the bottom due to the ‘fact that the
baby bottle and nipple have been turned upside down). It is believed that, due to the concave shape
of the surface 150, this surface acts as a dome, with the pressure of the liquid on the bottom wall
forces the sides of this dome together, thereby sealing the opening 137. Thus, this concave shape
contributes to the effectiveness of the structure as a no-spill valve to prevent spillage or leakage.

These advantages are further enhanced by other aspects of the shape of the valve, as further discussed
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The use of this approximately trapezoi dal shape for
the | ower surface 160 of bottomwall 140 has been
WO oaai1tool si gnificantly i nprove the properti esPOf/US1963/024400
val ve, substantially enhancing its resistance to any
flow of liquid out of the nipple or spout when the
below.user is not drinking therefrom Wen this valve is
i ncorporated into the nipple or spout, the drinking
VESSE e a0k Stha ke bétigarwdlish yonwtehauh thaahalgwenturface of the
emergence of any liquid fromthe valve. Preferred "
di nensi ons of . Hlas BR QGG Bigafe€l as However, this
bottomy WEIF hseahsf’ iagslﬂr%oé)éﬁ Q‘%ﬁg{utg gJ %ﬁ?gfsgﬁa that the s |§ out is
| arger than the nipple and S0, Of I.f: hown
embodimerte it 1 ol o P deon B S b g
tip), the appropriate thicknesses, and di nensions of
in Figrh @ significendjuiaproves the nopwpillghapastsaistirs SHEPE valve.
PCT/ US2003/ 024400 of the spout have to be adlusted
aGLOisHréfgiryd erfb&diinBhcdégses T bead 7sf;ed iFiguges 8-12 with respect to the
configuration, and so forth of each of the products
valves LS %FH’%QC fvel QWAL 260 RIcRAECIn SiaCHusfatddIR dridex flat surface 164. Outer
appltication biting and negative pressure thereto.

surfacez < Hﬁ%’gqéaldgﬁ‘g%ﬁggh?%; K il 6P b6 1H08Q s %rgi.%ra%ﬁl ec\dﬁred. Further

provided in Figure

t hi ckness of outer wall 110 .of the nj ppl e i.s
Preferéﬂiefoeﬁeamrﬁﬂcel%‘eecvfﬁ?flﬁé‘é which i piovidst Bigfie cReupmference of the lower
outer surface 112 to the inner surface 114 of LPe dsurf
surfacOLG® bndvahich extéadstiiven the pratiusiond 20 g the Har sk ?fﬁllé?' ip gurved surtace
nipple is rounded with the curvature corresponding to .
very eﬁic[eﬂg% Hiedts REQbREdlBe A siufice havitg ehefdpguingsp opert that opening in a
0. 0400 inches. Fromtop rim144 to |l edge 146 is a
| st ance. of | NEMES el BE PP caRichd ABhafgh this is not
very eglfcﬁlé'\?vgﬁsﬁmhd\q tc??n%?l ﬁ%}qu%w dVarve 100 1s pr e%ger abl 'y
0.0300 inches in thickness. On the inside of the
Pfkﬂﬁﬂ-ve, the upper surface 150 of bottomwall 140 is
preferably concave, with the curvature correspgndin
t dnshapadfus] arbalimeardflat sesfrse 1645 Bravided at tgﬁ C%%@Mefosgrf“e 160.
the nipple to the opening (i.e the bottom point) of
Lowek RBFcORGE i, tiagdomef picfeeablyoprovidedian 4 shage hicheappisikymates the top of a
0.1813 inches. The inner diameter of the liquid valve
trape%oﬁdé R{l&lf BEARLYoALR %qgabf(‘lcllil&%hap-grtﬁef&ublgfbe'ﬂblg&[fﬁf%d&.r of
e

Iquid val ve at"its w dest poin; (i.e. fromthe
T ucs)cf: of tﬂi% a prrg}ci{n%& yotpap:clz';o(fda? $haPlor tHe URvd: Qurkd€1 FBottom wall 140

has been found to significantly improve the properties of the valve, substantially enhancing its
resistance to any flow of liquid out of the nipple or spout when the user is not drinking therefrom.
When this valve is incorporated into the nipple or spout, the drinking vessel can be shaken
vigorously without leakage or emergence of any liquid from the valve.

Preferred dimensions of the nipple and spout products are shown in the figures. Due to the
fact that the spout is larger than the nipple and also of a different shape (i.e. with an oval tip as

opposed to the round nipple tip), the appropriate thicknesses and dimensions of the individual parts
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of the protrusion on the other side) is 0.3663 inches.
(For the soft spout it is 0.4040 inches in one
wa@lreogotioon (that shown in Detail D of Figure 1RCH/US2903/024400
is 0.6240 in the other direction (that shown in
Detail C of Figure 12c), the two directions beigg ) d
of the ?’oﬁt/hadze do bk ndpmstch atcotihgyli Whathitlenesnaisy éPﬁC}ﬁc CpRAguration, and so
iameter of the flat surface segment 164 is 0.2000
forth of BEAGE thd prodhits HARR3s héve Ees pioduoneadi ueot thompplicetfvn biting and
direction of Detail Cin Figure 12c) and 0.2101 inches
.in the th§r direction (the direction shown in Detai
fm%“WSHﬁ“¥$§H¥%°11 c), for the enbodiment in the soft

spout, since that enbodi nent, i n_ovak) . s ded in Fioure
cPstead et R eaTvaregt ey SR Flavis e ppgded n Figu
bottomwal |l (i.e. mhere.the.openiqg IS prﬁf.rag#¥. from

6¢. THeahiakres)ofboret ivell Eisirifehe wipple is@ralerably QApPAEEhorEF- fie thifgess fro
bottom surface of the bottomwall is preferably .

the oullr 028Qe I IThASe inHeesuefice/Hd of did ane vedl).t Aechpeapifphd A4 ofhe nipple;
the bottom surface of the bottom 27 WO 2004/013001

the nigpge;% %é%%ggg A Qh%ocgwagﬁé borteSpdid@igababldius(@fngdeo wi RN inathe figures)

ure corresponding to a radius of 0.3700 inches.
his , curvature.and comnbi najton i fds at
o 004} psieas FHES iR FdROED 5 Do Sk FPaRTRcts
functioning of the valve. W .00, much_flat surfa .
offne hpptiocmem: 626 pidavall 120 of e FgUidgE e 04 § prefiti 68300 inches
hydraulic pressure of liquid to force the open

i 0
in thiéliessh a4 elip inside obthe ralwhehe tprer verbase 159 of et Waﬂ qé% is preferably

there is nore surface area for the liquid to directly

concabd mhgﬂe 89 iRt cot:BspORERg td e radlustof 02044 heheo Feym thertep rim 144 of
curved surface is believed to deflect the force of the

wat er ,pushi.ng .agai i Pghe bbR6m wall is preferabl

the n‘ﬁ@ﬁf&ﬁ%ic’é’ S‘f‘mg gte&rg% Bec?)[%or%l Eglrﬁgﬁﬁgﬁoﬁhﬁﬁe ?es agai nst t hpe y
symetrical curved surface surrounding the flat

0.1813urshste are believed to bal ance each other out. The
curved surface is also believed to allow nor . £
efTiedheatdidmarsifilssiquid wiveippreterahifr BHbinghest &HS Poit digmeter o
the flat surface. As discussed above, in one series of

the LGP QMR NG Svideht fdisx (.61 e iherdgddfehaepressi bif drsone side to the edge
preferably provided at the top of the nipple. In

of theafl)rg)t%{l DAL LY e QehB L) @@@&? £0RQd (1R ik Ssoftfspéiiex is 0.4040 inches in one
invention, one or nore valves can be placed at the

. botfom of the_ni .. 0.iRQ the Nni e Lt B Ltion (that shown

directig d?atisgo‘ﬂ‘ég’l P%‘GR Hr%eé‘%urg&:l 8! \?/Sa J\5/%!{56 lgrt %e ‘gclﬁ r val t\lloens( e
(i.e. valves for allowing air to flow.into th . .

in Deaip@l oéflgmqjl%q)ghe p\acbdyec@@ﬁglpeéx@g quwgﬁ(\{v Spe ﬁtgeqebé)ggfleené is an oval).
in an depression in a flexible material as ] . o

The diameter of the flat surface segment 164 is 0.2000 inches. (Itis 0.3393 inches in one direction

(the direction of Detail C in Figure 12c) and 0.2101 inches in the other direction (the direction

shown in Detail D of Figure 11¢), for the embodiment in the soft spout, since that embodiment is

an oval). The distance from the center of the top surface of the bottom wall (i.e. where the opening

is preferably located) to the center of the flat surface 164 of the bottom surface of the bottom wall

is preferably 0.0280 inches. The curved surfaceat the periphery of the bottom surface of the bottom
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descri bed above, although alternatively another type
of valve can be utilized if desired. The bottom valve
we2a4oeoosed i n conjunction with a no-spill vaP@BEUS1003/024400
the tip of the nipple (e.g. the val ve descri bed
above), or it can be used by itself with a bag% bottl e )
wall is Bf&@ﬂﬁy ReuHded vacht 4 ahviduen@resfoagdag lp|aprad1|u|s1 Q700 inches. This
preferred enbodi nents, the bottomvalve is used in

curvatt, eo Qljld'l Q&&lbfﬁgt c\gﬁ bhcd:h&t érﬁpﬂﬁvsﬁﬁfaéw h8Pbédn feahdeo pedvideham effective
descri bed above. For exanple, as shown in Figure

oty | 292 eFhalvi s easier for the
ﬁlnctloBagtoé ﬂ? m ﬁ@%ﬂﬁn ah(?lrat ?f?% oqﬂ'hgg RLAGEtheablvE hE hl

e nlpp e or spout (Wit
the bottaom val v o being referred to herein.a
hydraubi¢ pressuo)iquidite, @ e %m\l%qg the bﬁbtpgl vraélroope% BLE %}h 35es@1 is shaken,
regul ar neck bottle, althou t he i nvention can
as therAAOmR Wt 30O ForRET fiqisd @D@te@%agmb UpELAiRG i enpke ik Sthermore,
with a wide neck bottle or so forth, as discussed
the cur@&psY@faceTDS‘eliQ%dttQ ARt the foreasfabe wedet pusha)lg agdisso thedbogromgwall, and
those products i ncorporating a drinking spout. In

the SYHBIEBS?CBI (_?ta rrfr: §En H?&%[Eﬁg}cesoaflga&QQhé YRl dieN e Ldurth& sarrounding

e nipp alr valve” is preferably

| ocat ed t of tom r,i otto
the flagpurtacegye tqqﬁV%ﬁPgﬂéﬂ%a?}h%r%f ool TRELHPE 08T behdidd vo allow
preferably positioned to descend belo the nipple's
more dfifxi¢ro mansmisserdofifotce fiogt de pratpsionde Kbt sHEHot t | e when
it is attached to the screwring to formthe cap,
which is then attached to the bottle. In the
enbodi ment which is a drinking product with a spout,
the valve is preferably a donme located in a soft |id
480. Air valve 252 is preferably a depression in a
er I, bl nbrane, the de i ng : : j ression is
Ao Gaead 4y aF Phetoa) fRaBf 0 idpusRant
descrlbed for the t|p of . th ppl e. Th de
prcfergy preeidediop dhes 98 Hebf oA BGEIRSE SOHEOR TR s of the

as shown with respect to valve 252, or can betgn Bg’
invent4g bne avvayrefvaloencainbe plaggilaethmé)bttomaﬁ thermipple (G iR theripplg’s bottom

to valve 260. One or nore air valves can be provided

rim), ifQie&Hﬁ MFRE Bottoh &8l0es\aad Me valan (Bd.lvalves fof alldveing aireo flow into the
ype or can be a mxture of types. In preferred

i b, Rt { flexible material as
n1ppleg ragg &r %}Exiak fonkifl S aPYpe aP h&dd BPhed dh BNt teri

Hree air S are prOV| ed for air flow
descril(aédlﬂ]a%oxcf,l lal\élr?c;c’ug tzrgzrxt?v%l)/ anot%ler S8 can2b ugiﬁgerd%fe(?esired. The bottom

valve can be used in conjunction with a no-spill valve at the tip of the nipple (e.g. the valve described
above), or it can be used by itself with a baby bottle nipple having a traditional shaped tip. In the
preferred embodiments, the bottom valve is used in conjunction with the improved no-spill valve
of the tip described above.

For example, as shown in Figure 3, 2 bottom valve 252 or 260 can be placed at the bottom
of the membrane of the nipple or spout (with the bottom valve also being referred to herein as an

air valve). Figure 3 shows a nipple for use with a regular neck bottle, although, the invention can
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apart on the bottomrimof the nipple. In the

preferred enbodi nent of the drinking product with a
w@pwyn13opr ef erably one air valve is provided. PCT/US2003/024400

Al ternatively, however, nore or less air valves can be

provided for the nipple or the spout., In the preferred
of cousérbediseteith aofividehmc{;ihopleeoamfog@f @s Fl;sg,}ssetihaé)o&ee&ﬁ@ ttom valve

of the air valve is preferably the shape of an
embodHRS1IemdNAh MBIt thote pRdidtgiticopotieing p dioking spayed
epression in the soft lid), as shown for exanple in
Rigures cof 4 8 ﬁ,rseqt e iRk dBl.is { Babytheldmippleehe air valve
afr?gﬁggfetferfefi(fn%bfi e aé%?lgslsieor% of thels air yvaI ve |ps t he
. shape of an_upside do ome (. ' i 48 sHPembodiment,
is prefasehly losarag sythe g’@ﬁ?’@s“ﬁ’ggg'idbﬁ “f’ﬁle“‘ﬁ%p? p(flle1 %grgp g% t q‘I ] d) s
shown for exanple in Figures 6f, 8h, and ,lld. This ‘o
the airctalve 200 & ppefowbly @dsivprad adesprhbiig itglhe LPHSC Bé?'tt%fﬁqﬂ"i‘ il i inside
opening preferably being a slit. The length of the 29 hed
the neMQ 20084103 3064 it RGHaLIEAGE Bid2e40thg tolform ths cpir, é‘fbé‘ihdbﬂ’;?n attache
hal f the height of the dome. The air valve functions
to the belcA6) el Bl (W i0f diddifindp@luirsith d spout dictibloe i preferably
ilTe the baby 1s drinking. In other words, as a

child,dra dguid fromthe top of the nipple a vacuum
adomF?"C&‘iﬁééTé\é\'ﬁTh‘Mﬁie chanber of the baby bottle or other

drinkin roduct which in turn lI's open a ' .
iz valve 28 fs BraPbly sdiprrssien £ fblp egippdis Qs oppioA having an
valve 252 (which is preferably snmaller thal’g t he he nipple. Th
openi@P etiding suth at ey ofathe evalaes prh‘eomSilypdmﬂheﬁéOpr thR:Pﬁt ¢ nippie. €
Opening of this air valve enables air to go back into
depredsidh PRt cBARI&ated Wpiaghinst thelipple walk eshown wish hespessfosielve 252,
for the child to extract liquid through the top of the
ippled A sinple slidy; 185 SRR répldd cdvdlieds 360,
ot Canrlkiég;‘o\’eg oﬁrﬁréflvg?yrfgcgﬁfdéérmpﬁllg%’ents to mnimze |eaki ng.
Val ve 260 i s anot her vari.

ti.on on thi E e
RN SRBTi g PRSI TP S BPS 1 THR e EHANRoffhe s
and 5. The bottomrimof the haby t%ottlaﬁ Ei@gl e Ls bodiment
type ausarabd aymizove pEaipdsy It praferrad emperdimedietshe kahg ety appiegRe ’
(i.e. the ring which screws on to the baby bottle)
prefeﬁabl'gcmre@ ki@ S80S argabviddd fot ait flghthy valids prefealiis heing gpaged 120 degrees
252 or 260) is partially or totally under the hard _
apart § Fnge e d DB S FHEMIBAIL. Id the beefdfedletibbdindnbaf thadriaking product with
PI'ow mechani sm be %?ovi ded to the air valve.

a spo@ﬁcjI é?eréegé&ﬂg lplgé %Ulbn \;5:?182 pr%vi odli Rﬁé}flé&w‘gfy, FvaEL nofle &NEks Bic valves can be

provided for the nipple or the spout.

In the preferred embodiments of the nipple and soft lid, the depression of the air valve is
preferably the shape of an upside-down dome, (i.c. 2 right side up bowl-shaped depression in the
soft lid), as shown for example in Figures 6f, 8b, and 11d. Preferably, for the nipple and soft lid,
the depression of the air valve is the shape of an upside down dome (i.e. a right-side-up bowl-shaped
depression in the nipple or soft lid), as shown for example in Figures 6f, 8b, and 11d. This dome

is provided with an opening in the bottom, the opening preferably being a slit. The length of the
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or channels are provided to allow air to flowinto the
air valve. In the enbodi nent shown in Figures 4(a),
wdagdy/oooh 5(f) for exanple, a spacer is provi dedI/US2903/024400
hold the top of the nipple's bottomrimaway fromthe
bottom of the screw cap, creating a space between the
slit is prifg@Eblehalf Bethchr of te douiet he screw cap. This space
hel ps air flow downward under the screw cap into the X
VAl evgr A fiidiRnt B fadilitaak thrdlowesiSad backdmtogka hpitle whila ghe baby is
or nore protrusions or bunps 280 can be provided, as .
LlShowa, for £xa PAGE FroaBPie kb HitBelhippled vaduurdis bieated in
dnnk”ﬁhgnﬁ#ﬁﬂwgngﬁfg¥gﬁ%g%%€r$%8dnis 6rﬂ%erabl$§provided
adj acent to or near the. air vahv - 196 ing in
the chasbeipf thetbpby Rosde of °t§§dﬁf‘ﬁmﬁ Pgrﬁ?l'éc‘% X (h%?‘ lgn W&fnlgc RS Pre
in Figure 4(f). As shown in Figure 4 d 5f S
the air pated, euchlab yslaor frosssqut sy o2 ﬁﬁ@%ﬁ?r%?rgbqﬁ prpglfer thgn tRgpgning In
the nipple is attached to the screw cap, the space bottl
the valbEIWREf> bhhe PEuct) s Opesing of thies: valvatenaliles airan s¢ pasly iptqrthe bortle
30 WO 2%04/ 013001 PCT/US2003/024400 the air valve,
casicr. 7E9A B 5 Ak eshOWukh Shid: Yortche chldR) &tha lajuidutihegsht the top of the
‘the rnng of the screw cap. Instead of placenent of the
. protrusion on the ni ppl g, O P i AP oG I rlize leaking.
nippley, Arsimpls elity 2R 2599 eﬁﬁnggg%ﬁgﬁ%tlgé%s%?%v{/ cap ring tself.
Pl acement of the protrusion on the screw cap ring
Valve P6k swhederynsiaiex or Hit ViRtspace is provided for air flow
to the air valve. However, placenent of the i of
PEaithetsiion showingehadippiles ategeovididsin Figresrd g, 5- shhehpgiom rim o
the nipple can be used with the standard screM(caE ) )
the baro}I BORle T lE Rtdsyallg\caidrabibyeche haid e rtien dfahe scew cap (i.e. the ring which
alternati've to a spacer, a recessed area or channe
290 A 12Ibs Ldedings NIf theOfen @I 200r260) is partially
“IamﬁFﬁﬁ%E*%gyg%%ﬁkggfgég&%%%aﬁd %ﬁgﬁ%gannel 29% i s placed
so that air can flpw through .the ch | D10 abRemechanism b
or to‘%lg}f V’é&\M’fE‘ﬁ li‘?‘h'le“?ﬁ ﬁth@f sF’?""a%?agHSeg r %eon%ta &ggts%drqgel\?v cap - anism B¢
ring. For exanple, this channel can surround Sr circlees acers
providmOﬁwW@@ZAccagi@g{bm thenan]:lqoéglp@tgﬁf f%h“'esgra&é' pffiegr moresp
channel area at the bottomrimof the nipple near
or chaMdek @ret fi6vidédpl Hlowaitradlos intahseiresveap ring for air
to pass into the air valve. If desired, a protrusion _
al AN GANo PR %M@ﬂ Figlcs IOWMIb) 4hd FE) orr &ample, Opabroisprovided

a protrusion and a channel can be provided as shown,

to hofdotLe tegéaorf%eedip}l)lgs Bo QM §im away from the bottom of the screw-cap, creating a space

between the nipple’s bottom rim and the screw cap. This space helps air flow downward under the .
screw cap into the valve and into the drinking vessel. For example, one or more protrusions or
bumps 280 can be provided, as shown, for example by spacer 280 in Figures 4(a), 4(b) and Figure
4(f). Spacer 280 is preferably provided adjacent to or near the air valve, as shown for example by
spacer 280 in Figure 4(b) and spacer 280 in Figure 4(f).

As shown in Figure 4a and 5f, preferably at least two protrusions are utilized. When the

nipple is attached to the screw cap, the space between the protrusions ensures that air can flow into
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4f . In the preferred enbodi nent, the channel extends
froman bottomair valve on the bottom rimof the
wor@plesoop the side of the nipple. In other wordEUS1008024400
channel extends fromthe air valve in the bottomrim
into the outer surface of the outer wall of the
the airRhIRE | rE5ard)ese bR @ tighdyndi mip phbis weachbdto the viag obthetsgrew cap.
screw cap ring. Thus, as shown in Figures 6i and 6f,

C ! Lendshd pRmdkihe Gotiomppld avpbouesid0er dmmp could
tﬁggﬁfﬁgﬁgggﬁ%otton1r?n113% (whi ch Fg undgf the screw

cap) ,up, the outer surface.oft ' hd\Brotrusio8n ehe screw ca
shiernago B bE Bl byl o REE IRLE, TlfoeBbRAI e BoleusiofBa fhe srew cap
the screw cap neets the aitet

Il of th ippl
ring likaytissrensyrerethiat 4 Spacim AFTEICr Ao 24 HO% FooRf 1 gﬁgﬁ nf—Ingeveef, l(ptl%?ment of

t'er "wa
the nipple (outside the screw cap) under the screw

the pro@psidroot ke mipplevatlfis préfomredaer t dicatinpl yan phusee Y e standard
ext ends above the height of the screw cap. Figure 6f

screw E:%d 5k LAk aslyt RElLBlah eid @arkei. mensi ons of the enbodi ment
of Figure 6i". 31 WD 2004/ 013001 PCT/ US2003/ 024400
Pref enred g . & GchantRl 28 2390 &dn Helpovided as shown
nlAf)%Tael{eérr’aéwgﬁ)gﬁagﬁaﬁ%%{ﬁ&e 6t (whi ch corres pondslﬂ,ﬁ% 0
Figure_6i w.th dj L oni r i ded th ;

for cexiladh Puiea A FIHEE AL TO0 bt P oo g o San low through
surface of the nipple wall is preferably 0.0295 inches

the channd épb thdyedsrvehenithe pipgls ingtrached tofhopiTa” GPIM8s, with
t he channel preferably being 0.1958 inches in height
f IMRRELaReplQichis Vdnsel dap satromgl ot dielerthppdles el las showman thigure 4f to
base of the nipple begins to widen, the depth fromthe

provic?eaacéflaﬁxlﬂsrl fRCS A boddif rielGMRShippR nkhievhRidthe ﬁiﬁpﬁ lcbndacs thiegcrew cap

outernost tip of the channel "Is 0.0957 inches. Air

. ~al.ve 200. hag a.botto ] | t ed. as shown in
ring f@’fﬂib[ﬂ RASHiPt Fhe i valve, iy 1reed, %#@?tﬁlgﬂ)n ﬁ]&e%ﬁgggfo@m d, as sh i

S
AT Varv ni ppl e an

drinkin roduct, wit spout, .the bpttomwal | 210 i;S. g
Figure 5eic Q¥ égéfﬁ protmsign a@ia : RofR be Pfoafd%é%;g&w ; h’ufﬁxample’ in Figure
Figures 6f and 6i. Bottomwall 210 is preferably
4f, 0.0200 inches in thickness at the very bottom portion
of the wall. Increasing the bottomwall to too great

a LhhekRRsed Bhbbdisnche thuliusidd exrerkds fioin i HotioatHit vatve on the bottom
open ‘under the vacuum pressures that develop within

rim oF & n%;i)lg {ﬂ) B YR:TRe Iﬁﬂagr I EBY0rHS €he F@Rnd] BitBhd from the air valve

in the bottom rim into the outer surface of the outer wall of the nipple, preferably ending above the
level of the screw cap ring.

Thus, as shown in Figures 6i and 6f, channel 190 extends from the bottom air valve 200 on
the nipple’s bottom rim 138 (which is under the screw cap) up the outer surface of the nipple wall,
as a groove in that wall. The channel extends up to where the screw cap meets the outer wall of the
nipple (the outer sidewall), channeling air from the outer wall of the nipple (outside the screw cap)
under the screw cap to the air valve. Further preferably, the channel extends above the height of the

screw cap. Figure 6f illustrates the preferred dimensions of the embodiment of Figure 6i.
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bottomwall, on the other hand, can potentially open

under the weight of the liquid on the wall when the
weemsmei3ons turned upsi de down or shaken. (1 n apdi/US2903/024400
: too thin a bottomwall can be difficult to nold when

the product is nmade of silicone, due to the fact that )

ap ot feB REmARNGLE F55IHRGICAlVe 200 thavhiphleary droyvnt ini Figwsa6f (which

during the nol ding process). The preferred thickness

O RO e iméhsio i ANEQE oW R Efeeein, the channel 190
correspco(glrgri% te%%%gre b\GhE g &si Mﬁ% pp&ﬁdeg%é}@dofﬂ&%

consideration.” As the wall ascends to neet
he bottomri of the.ni ppl I ' fth
slong {bpErRRe Bt of Penidrle o dr Py o8 Pl AL ARE Ry fe bascof the

Thi s thickening increases the strength.qf .attachnment
nippleofiderseviothe erfﬁ@bW§@n59t1?é$ﬁnF€???n E%@}t fiop & WaTve upalong
when the air valve is exposed to the hydraulic
the nipple sallr Oneé tHd tgsd of thegaipptbegins wheiden.tthe depsh djong dhe back surface of
vi gorously shaken. As with the valve in the tip of the

the chZhR4P kr?the_tn' 10Q41t %%Herrﬁés@ ti@fof Eﬂk&h&hr_iel 16d.0057 20¢heh as
an openi therein. Any desired opening can be used,

hqouwever ,,.hh th refe ' ' . valve of the
CAS3RpobRe DBl HATY, FTIRRTERL b ae o

_spout, the opening in th ir val hS a slit. .

nlppl%@dr@kgmogmm sopoBa hogom iR P Ry b%tf‘éiﬁi\é%s shown,
with a spout, preferably only one air valve is

for exmnplej idddguresh@ aad bi.val ve being | ocated in the soft lid
portion of the cap, as shown in Figure 8b. In the _
NiBRRlof WAIDBIUCE prefepstf ©0200 dnchdyirethickiness wethy ey BO@orapertion of the
provided (also referred to herein as air valves or air

wall. Y& She 0830 onBidll 53bY e8I Rkdths ARPHON¥HBIEYkei2difficult to open
d%gree% of "angul ar separation along the bottomrim

e Pgi b YR 56 RGPS B oyt Too dina

val ve has a preferred outer dianeéer of

: 0. 1660 . .
bottormusbon the prher Bendsgat RefeRtially SRER BR & g Hiciguid on the wall

and a preferred height (depth) of 0.0980 inches, as
whensthewsssdl fis foirged @pshie. doFmeor sbalghh (bf addidow|the this a bottom wall can be

preferably half that height, i.e. 0.0490. Sone

diffichl & Sbldashali HEPSUAASSs dhide dFbiEicatiel dusab vies fd diddeir aapstant igabsing can
are shown in Figures 11-12. The depth of the

occuf (08 324 B S AUk e E phdeceriR i dfertdathicindls SFBRR00 inches
at the bottom balances these competing consideration. As the wall ascends to meet the bottom rim
of the nipple the wall increases in thickness to reach a preferred thickness of 0.0310. This
thickening increases the strength of attachment of the bottom wall to the bottom rim, particularly
when the air valve is exposed to the hydraulic pressure of liquid against it when the vessel is
vigorously shaken.

As with the valve in the tip of the nipple, the bottom wall 210 of the air valve 200 has an

opening therein. Any desired opening can be used; however, in the preferred embodiments of the

air valve of the nipple and drinking product with soft spout, the opening in the air valve is a slit.
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surface of the soft |lid to the |ower surface of the
bottomwall of the depression, as shown in Figure 11
wa@l2qo4a30b t he slit in that air val ve bei ng 0. 1280DUS2003/024400

inches in length. The direction of the slit in the
valve is toward the nouthpiece, i.e. the slit in thg1 i+ val
Vial thediiskipapadhetwitho sphet, preferably enly pee aitalve dypspidedy the air valve
shown in Figure 8a. Three air valves are preferably

being REAY #ethefs0f: 1{dNSorabm Bl the dapitasahbwn nEighorslt. hn defnipple product,
[id. In addition to the structure of the valve, to

prefer%&? tlél?e?é Zalil'o Saﬁt'(e)s%é) ;%g EHle}c@ﬁ Idlsd rofeRES tcf!lﬁérﬁg ab Biatal¥dd @r air vents), each

e"neither be too exi bl e nor too

. rigid. Too nuch flexibility can allow ;
air valyqheing At FPPERFITRIFY 40 dggrossrot e S‘E:Ppafae“,&ig?"n%g‘hgg iy rim 138, as
the bottomwall to flex too nmuch when liquid is
shownshdligame @gai nst it or so forth, allowi ng |iquid through
the opening. Too nmuch rigidity can make it too
diuf fhk préfdrred@niboitinkent ofre ibrealveiop eaigple, dpoitvalvy hasg prafesred outer
the preferred enbodi nents, the nipples and soft lids

i Ll GQREred Fid: ReimeRdraff @ AloDYinclchend b Ipreferne height
dmnwgégg%ﬁggogaﬁgkétggnete# hardnes; (Shore A).

AC gle] 3 WO 2004/ 91 N : £ height,
(depth) Ioﬁ@h@%i(ﬂ%gﬂeémg onnnmt%Qh%ur? |@fg ﬁ?xgge gtgﬁg‘lrf%?g SF%@%@%@I&%& ight
6f, and so forth) have been optimzed for use with

ie. 0.94%% hardness silicone. (Cther hardnesses can al so be
used, for exanple, 40-60 duroneter hardness (Shore Th
ASpme Prdfierredrdimensiaus $orahe dinvatineb desoft bdpg shavaningdeyiesdd 12. 1he
consistent with the invention (e.g. latex or so
depthldPEidtepresdior Sfahe £iaedve ih g Bit1ENS0.0835 inthds ithe depidiom the bottom
and in particular the thicknesses of the conponents,

ol d ! . vl ¢ ion, as shown in Figure
surfacg 8? t&lg tsohrr% }rﬁ e e?ﬁfé&g{ﬂfsﬁs %Fltih@ GERE5 A of chRIPRES in Fig

exibility of the material, and the
thi ckness of the jndi.yvi . C onents pf . t-he.ni s
11, i 56 ke I s o gﬁ‘f‘% Hd50 r<Rrns KRl obs AfricH BRbESicin the
structure for the valves wl | prpvigﬁ a gf_?PLllh G .
valve preostardttho fowthpisrsl i.cotlfeestit in g aalée is prsfld ta ghaslits; ig ghe soft spout, as
ni pple and soft lid (wWth soft spout) are made via
show BIM@IHe BREhresmi} dhilvegare prefatilpypprovidedion dusippie put only one for the soft
silicone, nolding is preferably used, for exanple,
lid. 1 hjection nolding or conpression nolding, or so

forth. Liquid injection nolding (LIMS) of silicone is
preferred. If latex

In addition to the structure of the valve, to achieve optimal results it is preferred that the
material should be neither be too flexible nor too rigid. Too much flexibility can allow the valve
to invert or be pulled out of the nipple, or can allow the bottom wall to flex too much when liquid
is shaken against it or so forth, allowing liquid through the opening. Too much rigidity can make
it too difficult to drink from the nipple or spout. Thus, in the preferred embodiments, the nipples
and soft lids are made of silicone.

Further preferably, the silicone used has a 45 durometer hardness (Shore A). Accordingly,
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is used, the nipple or soft |lid can be nmade usi ng
di ppi ng. Further preferably, the nipple is nolded as
woep@4iortoegr al piece with the valve at top and PE¢EUS2003/024400
val ve or valves at the bottom being part of that
nol ded part. Likew se, the soft |lid is also, preferably.
the diri@isibasstasvndnehpfiere (wigt FigaresGd and Ghitantd spfastn haye bsep epjtrized for
In additional enbodi nents of the invention, bunps 198

use Wi&%a&ﬁrdq{e?s%ﬁgoﬁ’é] (OBerHaftide@esatn alsbbnsed ffor exenplept 60 dyrometer
Figures 5a and 5b, which are front and side views of a

hardnegs(gﬁ,&%g)? ln(s nie l%gtleleléls or PG hRUBRS1 36 bE BRE chRRebnk Qith the invention

resent i1nventor's prior U S. Patent

No. 6,241,110 and, U,S. Pate L i cation &l :

(e.g. laygypor ggfogt%b Injthat gasgethe ﬁmﬁf‘o%‘?ﬁh%@&ﬁgf@% Pa%ﬁ&ﬂeﬁ' thd¥icknesses
Application Publication No. 20030032984 Al published

of the Eebporznys, #811d1008Y0, bardjustedfacemidieglyar e ful |y
i ncorporated herein by reference. The bunps are oo
PPefpRF @cghsfmeﬁpw thsi faibilicabf Heugiresdlt erhdeitriskyess pfidy individual
can be depressions in the soft material of the nipple.

comp%r%ﬁ?si%é fﬂéegﬁ%p?% R8RS ¢ gﬁﬁ&wn%viﬂﬁhgﬂlﬁﬁﬁal etrudtare fdreheoflves will

nesses as described, for 34 WO

.%004/ 0]1?0021 PCT/ US20 3?0%4&1%9 exanple, in the 110
proviqeanostpill PRORUEH RS PP SE°GT I ti pl e har dnesses, the
bunps are preferably harde han the soft. material ; of ;.

{ Restralp b aimp oo sl Ga o SO et Fa Eafiopig b olding or
when the baby is teething. The baby can, therefore, )
dippifigmettiodls.o Foheilicapemmobiting bepréfarabibyr u t for example ipjcstipn molding or

ease disconfort during the teething process, and to
compisPnoldiy, bR bk th. NLigME iigedign htvldiug(LIMB ofjilivene Borefdried. Iflatex

ni ppl e of a single hardness, the bunps are useful for
. | acenment on ni : nrior to the onset of
13““5ﬂ3eP@@P‘FﬁaﬁgFggggésm %%gﬁggﬂgg'are the same

har dness ?s ﬁhe rest of

the, nipple and are e

n dsieoRelero i s bl prmalded B Pl s RS s op and che

Since a baby can becone used to a particular e of
valve pi \ameeat(thmbytm beiag pot ofghttenoldedpare iﬂewlﬁ?hthﬁ%'{ #5 afso preferably

different), use of this nipple of a single hardness
moldb$asl dHelpitu 6@t dpnalvera top anlanbdchenbaby begi ns t eet hi ng,

so that, when teething begins, the baby can be

switched to the multiple hardness nipple wthout

concern about rejection of the nipple. Likew se, once

:“elg%} | Ptgpgpgrrsﬂ’)oéirlggnt? %F theSAen 1%n,sl\al\1'in}1§sh1&ﬁ BAHK pldedon the nipple as
shown, for example, in Figures 5a and 5b, which are front and side views of a baby bottle nipple.
Such bumps are described for example in the present inventor’s prior U.S. Patent No. 6,241,110,
and U.S. Patent Application Serial No. 10/108,229 filed March 27, 2002 (U.S. Patent Application
Publication No. 20030032984 Al published February 13, 2003), both of which are fully
incorporated herein by reference. The bumpsare preferably protrusions, although alternatively, they
can be depressions in the soft material of the nipple.

Those nipples can be of a single hardness or can be of multiple hardnesses as described, for
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a single hardness having bunps thereon. Moreover, in
view of the construction of the present nipples, in
wa@emendance with the invention a baby can teePdiEUS2IV03/024400
t he bunps of the nipple wthout drinking or having
liquid flowout of the bottle, if desired. This ié hard
examplii@ thef11 Migacbac Fot thahipplnpiiresisplshanestsethp bwmpiaje preiseply harder

will not open the valve. Rather, the tip of the )
chan o Q! Ba Fﬂoofqgggﬁdpq@arpparg QuRIcak AP dsefuli fohdeyetibdwhen the baby is
preferably applied thereto as well. Likew se, the

_present invention can be b oRMHe BLIAEF material bump to case
teeth“lgoniﬁegb?bé't 48 U7 %?péubogls %zglgr wl?)ot e ni ppl e desir ed,P
or with other drinking vessels., For

( exa 3 )

discorfpis chusing theAserhing Hrerstseatf 9SSt the tBphdn © g t@p“éb‘tthe ghme
can be used on a drinkingﬁvessel W th ?ny corrbinationlf
oFot the nfppit afasinghiiovdnesshdhediumps pisaisefth fapplagrgent on a nipple for use
depression at the top and/or bottom of the spout.

prior i Y bEseB8f ihe tBethiap pYoRW Ofhege bionispird thecape h@@ngsops the rest of the
drinking product 1rn accordance with the present

iopld JAvent i on. - 8Pbhily ©aRisicPpdr Ay flekhvirrbuaigsashre ababy can

nipplq apd arg used i‘%lﬁgftﬁ?‘ntgpk%ﬂm 2l nlért,ysp et %é; V\or%rzooﬁ 013001
PCT/ US2003/ 024400 .vessel being inpe £ Jfd difegshy), f

becoryg used 1@ 4 RAERFULAT A Of P’fpﬁﬁﬁﬁﬁ‘b‘i.)ca’?ﬁ%ec\g 8&15 ?rgﬁglfeg ?’hg Eup or o), use 0
liquid holding portion of the ass I an he ..

this nipgleus b ddgla bardosis isdatrodused prigrgp “glf%\ m@}’ Eegﬁs&%?thmg’ so that, when
drinking cup, or 9 oz. drinking cup, or 61h oz. cup,

teethifg bédiys, eettRby sdrzig: sdnhderophowiutigds hadneesipplsdvithpyeconcern about
sides of the cup can be provided with no handl es, one

rejectn?ﬁ%@lt%’ ni}%lyl@. DROGH:ESn8 re@Rdhg@hiig the babyrb@rbeaivittied dadsto a nipple of
or use to grip the cup. The handl es and cup are

. preferably. si.zed for the intended user. For exanple,

2 sin, %P%§ﬁﬁ§h%%ﬁ&?¥“ﬁ?é@?ﬂ%ﬁ for children, the handle or
handl es are  preferably sized.for a child s han :
addprere, it HEW Rfttas G%“S)é‘t}ﬁré%[’r ghthe RygscRiniPRls B ah 3‘% g"‘rda%‘%ewmh the
cap can be a solid color, or can _be printed gfth qudﬂ

inventios hibelsy cde siegre. onl the huthpy afitke nipplp sdhABTArinking ¢ daving liquid tlow out
i nvention, the cup or bottle can be provided with a

of the 95ti18)if desirede - THas BidupRd ihe £RE thac Exmnprasiontod thedlask HyhiwelEwill not open
nore securely. This grip area can be in the formof a

er i f i W, with suctiya prfdably applied
L e N e

X

O

O

thereto as well.

Likewise, the present invention can be used with any other configuration or type of baby
bottle nipple desired, or with other drinking vessels. For example, as discussed above, instead of 2
nipple, a soft spout can be used on a drinking vessel with any combination of the features shown
herein, including the depression at the top and/or bottom of the spout.

Figure 8¢ is a top view of a no-spill cap 466 for a drinking product in accordance with the

present invention. The no-spill cap is provided for attachment to a liquid holding container, the
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an alternate or additional enbodinment, the gripping
area can be made of a soft material. Further
w@e@ierabl y, a soft grip can be provi ded on a PEF/USIHOP024400
For exanple, a soft ring can be provided around the
outside of a hard cup, the ring being of any width o
vessel B8 ih@sldeRsbe lied wah adiqaid fondeinkigi prhe tadummkBthictcup or liquid
easier to grasp the cup nore securely. Preferably, the
L ring | ' Ydiwed behies. Thas, forekdeple, bf7 oz. drinking cup,
hddm%%%rﬁ?régft%?%éaéﬂgt S%eng}uhas shapes or desigﬁ% cut out
of .it, such stars, oval or s gkhgr for
or 9 ozqdrinkiag F4he Obg%%égp’é’f a?}éo%lrkros\l/zle(f%gcb:%ﬁ{og@? d’aa%/g ridgi ng
to inproved the grip. |f desired, the hard c an be
pleiEeqf ohi: £p enibs pepvisied wathge hapdesy B’é“ﬁ‘aaﬂg%s“"“’%n&“ oratty other
correspondi ng to those shapes or designs, with soft n
numbdridithafdltd, iferguss noigrip tbw eup.t Hbs dandlesawl enpeare peferehie sized for the
cup. Each of the protruding hard shapes then fit into

i CUEGHESnRle, A 8 mBBdimehtsNGovited For tchidsnur thahendl ot hendles are
mtend%&;iﬁsseed areas :and the sof t pilgng being flush when the

prefera;:lygsgze% ?cgi?]n%gg’ts %QL%CEn ﬁr? a&cﬁgo&, YR o2& p@glaﬂo_e a)glfe}% &pBnd/sr the cap

I nger dgrips such-as ri
surfaces 497 for grippin he . _This assists in

can beragokid Falgr, PReancdhePriedawgh g'?)f ée&‘r‘ed[c %E 8Bup or bottle,
particularly if the user's hands are ‘ge%ta 36 V\ﬁ ih 2 “orip”
200Muirh306bdRATHEISE 683 neR100he fup ehetisfen BF FRortdedvith  "grip
the invention, the cup is constructed from

ie a g?%hbﬁ%%&%ﬁﬁs%-to holdadie ahp aioraseuelyb dtiingin aret tre beip theform of a
constructed from pol ypropyl ene. |If desired, clear

ies B4 | | i i cand 11b. In
series %ﬁj cﬁ}({%ﬁ;%% tgﬁg?ué), gsagﬂo@ﬁ, t E}J:ahﬁﬂ’é; by@{ f) gomai F {\gﬁﬂeeé/ 1009 11

er sui't materials can be’ used for
conponepts of the, no-spill cup. The,c e CFurth
an s o SAA o Bt PP RSP 2 B¢ TPRCT oL BR g e

br eakage, di shwasher safe, and preferably CRI or fait rovided
preferably, acotrglgnee bsiprevidadeon mbamdiqpn ’Fo& 2SIt I GJR PC P

for attachnment to the drinking vessel such as a cup .
aroun@ e oithide sfarhadb6up, bl rirgewing dfriynividiy desroditand garvipgps a finger grip,
drinking liquid fromthe cup. This spout may be hard N
SR8 o DML 1h8 b Gies @bhoélyS Phdferbblytche ripg fapprogiinately two inches
o magéngg%lﬁ mgcr)]? pThe Cs out is syi zed toyal | ow an i ndi vi dual
m L ce hi,s of he ut h L bt sdcR alkdrf) Bvals, or so forth,
QWP&%&E&FB ’t}ffosf’ﬁnélﬁglﬁsprgﬁae‘?csf)ﬁa’e?l ‘I%i%gg odi ment s orlesrgsngd

Whet};:g %m élgcla)lggirvg gﬁrptolgeg of t%%lfct)vicliescoiltozu? gn g(igir?g t%q}nlp)ldovgé th grip. If desired,

the hard cup can be provided with raised areas or protuberances corresponding to those shapes or
designs, with soft ring fitting snugly over these raised areas of the cup. Each of the protruding hard
shapes then fit into the cutouts of the soft ring, with the surface of the raised areas and the soft ring
being flush when the ring is inserted onto the cup.

Preferably, the cap is also provided with finger grips such as ridged surfaces 497 for gripping
the cap. This assists in twisting the cap on and off of the cup or bottle, particularly if the user’s

hands are wet.

36



while in other enbodi nents, the spout may be sized for
teenagers or adults. Cap 466 may further include at
wo e@sn1ne hard conponent and at | east one sof PCT/US2003/024400
conponent therein. For exanple, in a preferred
enbodi ment, the cap includes a hard screw ring 468 and
aInS@fetemBoidﬁnmtrdfitbmitw&ﬁl,iomvithd\cwphéCWFYH%F‘}]&OWCHE’QEM' Inan
preferably being part of the soft Iid 480. Further
alterndtd ShISIARRE N, tHeQﬁp @bhdcictdiffont Pdiy}inﬁpﬂeltd.‘rﬁﬂdqaseda plgar polypropylene
I ntegral conponent, e.g. a single nolded piece. The
NeasHt A1 Ean: 4o ic RV BLccFSE cddl RGREERE i otmpohents of the
can beculﬁ%lz%f%’k%%?{é t?’rrgg{%@% T the tec:lup,C a secure seal is
formed such that liquid can, energe; !t REint to breakage,
no-pillgHnedbr rmBRtEen s R PR Bl ] By o breabage
cap 466 is sufficiently secured to the cup such that
dishwshetsifagardiprefenbly calos &sbl y, dropping the cup on the
floor, or other vigorous novenent of the drinking . .
PIosHa6idafte wilpflciipehtion cap 46hanpofamfaatnthment &0 theglrinking vessel
insufficient to separate the cap fromthe cup. In one
such £TROFUIE M he EIHC4AARARELsla &k o@dB2t bediiliinkliqgd from the cup.
vessel 1 nclude mating mal e an femal e screw t hreads,
. such that, the ¢ 466 | W3 ARt D8 he spout is
This spaingy fehait SEsghPl” ¥ R Tordyln e B pf o et

e S SR L R TERL 8, SN0 £8P, BB Bt Fo

r esl
ring portion of the cap can be provided to securely
example,tin €hose erhbedim8its Wigred d¢:ahiden, theyouss e 623;19@{ ofp ypung age
of a cup, as is also well known in the art. Al though a
while$$ b&ét SHbSB e, e SR n&? be sipedafioe teshigers or adultswo
preferred enbodi nents, alternatively, any other
Syt abl.e I hE€h4rA o 8Pndn@ad R leabt B bt component
S A o

can er the screw on cap and/or

t he snap-on,  cap can, be further providad
thercip FORBARPIeinAATEFaT Sobe it 1 CHape g i o B8 and asof
t he connection between the cu nd t.he ca Thi s.
lid payeisk 680.cwith ltlee drinlting $poup &8 H{?Ff)f’éﬁ’lif heing At %theéaﬁiée“& Further
separate el ement inserted between the cap and the )
prefefably, thefendregafRidtis fosmed bd dredategthengmoket c.gs sppéq! meksd picce.
part of the cap 8. Alternatively, the cap can be
P rﬂ%@o@%lmwﬁ £S5 ol coRR TS MceinBR@Intd the,cupi9 I. Whiemsitathed to the

of t ap, which acts as a gasket. This |ip wedges
i nside the cupg whep the c ] BRQFeen th
cu. 5t R R e BB P Bl e o

and the cup. In use, the cap 466 is sufficiently secured to the cup such that shaking the cup
assembly, dropping the cup on the floor, or other vigorous movement of the drinking product or
application of sharp force thereto, is insufficient to separate the cap from the cup.

In one embodiment, the no-spill cap 466 and the drinking vessel include mating male and
female screw threads, such that the cap 466 is a screw-on cap which can be easily rotated onto the
cup, as is known in the art. In an alternative embodiment, a snap-on cap can be used. In this

embodiment, for example, a resilient ring portion of the cap can be provided to securely fit over the
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the possibility of liquid flow through the contact
between the cup and the cap. In a preferred
wepdvaedioent , finger grips 497 are provi ded on PEEUS2003/024400
outsi de of the cap, such as grooves or ridges or so
forth. These grips facilitate renoval and application
lip of Ddupt hieis elepwelphmdvrcinl cae by, Althoughesercerdyoep v asrap-on cap are shown
requiring the screwing of the cap on and off of the

as two %Wsrreﬁ@%‘x%ﬁﬂn&rﬁs, QitecrﬁatWe?f Siyadthet shibdbes 16 bchagieald ecue tlie cap to the
umerous tunbler cups of different sizes. In this

b]_en‘oodirantiiteﬁe necks of the cups are all of the sane
cumbleg ciipcpn pe tilig ough the cups thensel ves are of
different volunmes. For exanple, the sa Lzed cap .
CBisher the SEEBPTorP LTI h6 ShPCelh A GPOT Ty B videh with a gesker
and/or a 9 oz. cup, and so forth. In the preferred
betweanthedimblet cupt el thpop: tofurthreseal g Gognectiopbervesp the 4B and the cap.
descri bed above. Preferably, the spout is made of a
This ghikef FRBL pai OFENe cup b theugh) opan betkgrrsudlernditénssoéd between the cap
materi al can be used consistent with the present

| . L ADInG $ ably Fhrt 2 rnatively, the ca
and th[aetnC{\./lgggij eagl%kep s @liffeabing gastkgﬁ E&?etr by fhri S che VR ernatively, the cap

o the ring, "as di scussed above. For exanpl e,
t he go t

. omof the soft |lid can .be provi | ;
can be pigudet Wi Sehaoniae asel o ReiRo O QL HBEwiich s gk, This
snapped in and out of the ring, a deslrgg..The sq%th )
lip wellged insidle theeupswhenshecapiinseried a7 PIRFGIEAR {thd hp P pRio Thgener preven
the hard ring until the lip of the ring snugly fits in
the pdskibiligy 6f01iguid Foe thictighfthd doetadt baviveangthe app suhthe 38 WO
- 2004/ 013001 PCT/ US2003/ 024400 therefore be assenbl ed
aqn\ﬁnpgé?er}éaeqnﬁmﬁﬁﬁédtg{hg@f rips 48P Yrepodvided ohithpbesidasiahacap, such as
hard'ring, in the baby %ottles known in the art. In
t he enbodi ngn it h the s a8 cali articularl
g R N R e e
These notches fit gnto a small exte

nsi, 0 uch as a
in thesprgmpodiments requidpgiie SRS dBHmPHEaPﬁﬁﬁe?aFﬁ@PScrew
ring so as to orient the soft lid in the proper ) .
di Fleodap dralso Fiegubly inte@hangsable wighgivuaeratssng bier gups of different sizes.
orientation of the spout with respect to the grip 492.
In thiPEABEdi¥nt, EHd rRBiEsoRthethis asutivif thaisirhe diesper bltagh e cgps themselves
el ps ensure that when the user holds the drinking

h
are of;/ (ﬁggrghf vothlﬁﬁcé Ry Exai_n"fplé, Qﬁeeé'a}xﬁ%izgcp Ea‘f; J@;‘uﬁl Bé_rusg& bn BBUL Bz.icp and/or

correct orientation, wth the'slits in the bottom

| he val v i vertical .
a7 oz.W%up and/ o}: 29 oz.acup,e antc)iesoq:grth.e tica

In the preferred embodiment, the spout of the cap is a soft spout as described above.
Preferably, the spout is made of a thermoelastomer, although any other suitable soft material can
be used consistent with the present invention.

Preferably, the soft lid is removably attached to the ring, as discussed above. For example,
the bottom of the soft lid can be provided with a recess 478 such that the lid can it can be easily
snapped in and out of the ring, as desired. The soft lid is, for example, inserted through the bottom

of the hard ring until the lip of the ring snugly fits in the groove. The lid of the drinking cup can
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In an alternate enbodi nent, the soft spout can be

nol ded to the cap. In either enbodinent, the inside
w@bootleospout i s snooth and unobstructed such PECEHUSHNY024400

liquid flowng into the spout when the drinking

vessel is turned upside domna;e.g. when t he ES r'is'th bab
therefoRObe Msdnitéchg)with rhet insendoneefsi hapy batdls nipple e A ?H%g“ng’ in the baby

vessel when the vessel is turned right side up.

bottles RHEWH &I 1RGLE, 1R IHRAHIAimdn with the loat hetkverd atlesstmoofahes 494 are
spout be part of a soft lid, in an alternate

digent L8 t4 ont¥a exrstdnt(§iRh as a small pos
preferag&&ggslflg%ﬂm otPe DG BT &e GBRhGHR onBSa BRI Hextérsidn( post

a sof't spout attached thereto. O, in a

| ess preferred odinment, a hard spo - irection.
or smafj fhyyioaLEn FRg ‘H’Pt‘l% EE‘?/%Fe\We“?%EOa"(Seta of'HErer %éft @\ﬂ‘grhﬁ% Bers (()1 neoe

takes a drinking product having thgwxalve of .the 92. Properl
Figure[10b $@nkarhple sshbwothetosietiagpmof the SpRu WKL EHEFE? thn gt gy Properly

she will place his or her nmouth on the outer surface . .
orientili% 2hOfpoiit ﬁz&h&e?’d&t&b thengdip hdlpOensWeethatt wizennthp pbas he}ds the drinking

spout has a wi der dianeter portion (or outer wall

L 92 LR or SUCRoAS: RUhGEofB: ofibitltida btk thé dlis in the
vaﬁ&%@ %}afﬁﬁégﬁgggm%gﬁfﬁg'thg tééth of thgluser. In the

cas f th i.ppl e,. the teeth thenselves will normally
b°“m§WPQQ?Q§P6&F£ﬂEgﬁ?ﬁﬁ#E's tip (and below the bulge) to

rest on the neck of the nipple. Generally, ,the,teeth :

Wit lansalieestelsuborienivethe SR SRS AF 5| BOldsd (8ot by pip cltber

intersection of the nipple' s neck and the nippleg bgae,, .
embodiRhE didiasidasiahefpoihis smnothphd ubelpemsted puchshatapy ligiggowing into

the teeth will normally slide down to the top of the =
the spgﬁrc'@ eﬁ’\ﬂﬁzrcﬁirﬂé}?g veddl N12004H8d388dn RCGT MISAGHS 1R 4480 drinking),

ni ppl e begins to w den. However, the teeth may al so be

hel d hi gher, .on_t he Rj e NEhed M BHERS. IFRIRREInYorgalthough
retumﬁﬁasg%‘é’it‘g%’.e dflﬁﬁ{‘ ﬁ‘ées%eg‘éjggot eﬁ%% Spout ,ﬁ)gthhe tlgéet h wll

sl.i de bel ow t he t

p of the aut _(and bel . | cap can
eis preigN o hepplo Gt B Aot f ol O AL B RO T e 2P

usual Ty near

or at the |ocation where the neck of_the spou% §%§d' ca
be hatdheitdsexaptiomef 4 soft spant asrahedi thepip; Qe at‘é%tPFFﬁtfg% odiment,

hel d hi gher on the spout. To drink fromthe product,
hard $p38t &8 & pAadidydakikly tivhies ldaad deeeit.he ni ppl e or spout’s
outer wall. The lips and teeth and tongue of the user
cooperate in conpressing the nipple or spout outer
wal |, wth the upper lips, upper teeth and upper roof

OfVVElQr%‘ a ggrlsjgnhtaﬁg Y nznlklg pgg ucmarvgjnsg ROINSE %e[imzs@mt invention to begin
to drink therefrom, he or she will place his or her mouth on the outer surface 112 of nipple outer
wall 110. When the nipple or spout has a wider diameter portion (or outer wall bulge) near the tip
such as bulge 68, that bulge will naturally slide behind the teeth of the user.

In the case of the nipple, the teeth themselves will normally slide below the nipple’s tip (and
below the bulge) to rest on the neck of the nipple. Generally, the teeth will slide down the neck of
the nipple to rest at the intersection of the nipple’s neck and the nipple base, where the base of the

nipple begins. In other words the teeth will normally slide down to the top of the base, where the
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while the lower lips, ower teeth and tongue squeezing
upwar ds. Wien biting, the nouth conpresses the inner
waohacwonld of the outer wall 110 of the ni ppCEUS2003/024400
across the space 116 and toward the outer surface 124
of the sidewall of the valve, with conpression of the
nippleHefindto infidenni Hptvever,( dletthahghayt de pr bddritightt oo ubs nipplefrhether
use refers to sone degree to the structure of the

uninteg{iglpehlﬁ’ori)§cmi£é- be understood that principles
escribed herein also apply to operation of the

spout). Ip.the preferred,es [ : |&elow the bulee
R N R B S P 5
di scussed above. As the uth conpresses the ti f
if one istpaovidadlao reshen sk éla‘faﬁ@ Q& PE &{T@‘F ?‘tcﬁ‘é“b‘dpf‘e“? Ehe\a%?lf of the spout
110 contacts protrusion 130 of the sidewall.
meets Brediasaisfithelid 38lterontvelys the teasly anay be heldihighenrp die sPrkte  a
"cue ball"™ in the gane of pool), efficiently
t TRRSAK EbidtHe $OUGE, thouschacbmally bitasdeivh on thetrigploaispamir’s outer wall.
and conpressing the bottomwall of the valve. The
.conpr essi . ! L nibAR dr Bpout outer wall,
The iR 38 B0 R pRh L0 Bk n R i o oo
. hrough the valve. Further.in, the prefers :
with chent HemiPAsH 9 HpsuooE T Bl Shakng wpuards on the nipple,
spout (to open the opening in the bottomwall), he or
while stedowgr lipsdbwer toethiand tangse equcFaiRg R4 ough t he
openi ng. This sucking creates negative pressure
W hibitig, die pRduth @smpeksenitichienaohtfade 4 oftthe onar welf 410 of the
will pull  open the opening of the bottom valve,

i ' Ld 114 OMY tuakd B diQutiie 104 dTkho gdaedissfthe valve, with
mppl%wéégswél:?ﬁgsﬂ%l% 50041013001 PCT/ US2003/ 024400 begi ns

to.fl | nt Lhe. | ] . i ers to some degree
compiegio it AR SGRERTRE U ioptel ik BieEF 4fd Qe SRR Kfes o some deg

ni ppl e (or spout) is designed wth a .hj val to
to thesprsiceire of S nerple: iguilderndesgRd ¢ P&B@Hlegge%ﬁ?ﬁﬁﬁa?n also apply to
bei ng conpressed in the user's nouth. Thus, if a user
operatippbf the spanpr essi on at or near the base portion of the
ni ppl e (by squeezing it with the hands for exanple),

Ornah@ PefirRQl HEEddimbdie cieonlve 5 positnbd hiph iysinndie nipple or spout as
transmtted to the protrusion 130, and the opening

diSCusjég’%aBMV!il A{]ﬁ‘}ee el cglﬂpre%:s.e%ie Qilpfdf Y Yal-ls_zg,i e ittt fiRFace 114 of the outer

enhances no- spl haracteristics of the nipple.

wall 110 contacts protrusion 130 of the sidewall. Protrusion 130 acts as a lever or fulcrum (or like
a “cue ball” in the game of pool), efficiently transmitting force to the bottom wall of the valve, and
compressing the bottom wall of the valve. The compression and folding of the bottom wall 140 in
turn opens the opening 137, so that liquid can flow through the valve.

Further in the preferred embodiment, when the user compresses the nipple or spout (to
open the opening in the bottom wall), he or she will also begin to suck liquid through the opening.
‘This sucking creates negative pressure within the nipple or below the soft lid. This in turn will pull

open the opening of the bottom valve, allowing air flow to flow into the drinking vessel. Once air
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Further, the upper tubular portion of the valve al so
serves as a "shock absorber", absorbing force exerted
waleoodnggoshaki ng of the drinking vessel, via theCUpS203024400
and downward vi bration of that tube. Furthernore the

space between the sidewall of the valve and the wal
begins @ flbkénmichpreasehliqsidaan lowtirly dhwughthsppsniagea f or
liquid to flowinto. In addition, since the valve is )
Dl Akt BBRIkdrkathe niple (drypoaliisidesigred sétradiigh valve to avoid
exerted on the sidewalls and bottomwall are believed
0 count e L& i kdd0n tieusehakautly. Dhus, ifa user
ﬂowof%ﬁﬁ %m?lLﬁ&aagﬁﬁﬁaﬂgﬁgﬁgg1@%$M$E§ particul ar shape of
_the bottom wall and si dewal and sq_f - £ for
applicyensRIFHIGR &t PHREH éhﬁﬂﬁia@%wt‘%‘? Plég"tei nigplf 3%%5%4%1“%3{ %?E{t e hands
valve. As a result, as described herein dEinking 130, and the
examphe) orhalong termeclp s dogradessifg orcedynot Fapspied lodps REgrysion 150,
non-spill, while still very confortable to drjink from
openiJ%TBMiﬁS@ﬂbpénrfugltqdid)ﬂswaﬁhi_rs derhcatiapotsahemepill characteristics of the
effective no-spill properties wwth confortable flow of
HWPQ iquid, providing the optiml bal ance of sealing and
opening for a maximally effective no-spill product.

The {nventions are design b 2 “d8cldiHsEer”, absorbin
IE&HFHY d%??ﬂ@gﬂgvr%é&gﬁggfQ?ﬁ%*%%%ﬁ%ﬁgf6%@é§ﬂ2ﬂ§ 8

pressures exerted by the nouth of the  user. in a. .
force aorvecduringshalfing pfithrdrineeg W@SC@ e s e oy ypaton of that

with regard to specific enbodinments, it is %ﬁ g;_ ol
tube. BafRéraiopothe sprabetreen thestieivpl plothe valvernd thexal oh@egipple or spout
limtation since further nodifications may suggest

provi&ég Qﬂggénva@év for ch?ul&/@ RROHES 13Q0diBEHINISHR03O R paderablpsymmetrical,
may be apparent to those in the art. It is intended

the h%%%lfcfpgegsfl?rgse SENL4 PRI SALIA0. GO¥S o Iwall 2k lieved to counteract each

ons ‘and 1 nprovenents thereon. 42 WO

other? grgxilj}ggg\%%ébﬁ%gg{ o?%ﬁj%ﬁjfog% gg"«%?‘}ﬁtg‘% ? | ‘?E?] gT\f%%%rrtl:cﬁlﬂﬁ}]lgﬂerm the bottom
wall abvhosdeivell s e g AR A e Righly Mot WA hng of the valve,

As a result, as described herein, drinking products are provided which are very effectively
non-spill, while still very comfortable to drink from. The present inventions appropriately balance
effective no-spill properties with comfortable flow of liquid, providing the optimal balance of sealing
and opening for a maximally effective no-spill product. The inventions are designed to allow one
to drink liquid from the device under the normal forces and pressures exerted by the mouth of the

user, in a comfortable fashion.

Having described this invention with regard to specific embodiments, it is to be understood

that the description is not meant as a limitation since further modifications may suggest themselves,
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provided for a user to drink liquid therefromand al so
bei ng provided for preventing spilling of [liquid when
W@ b@408301 i S not drinking from sai d appar at us; PGHIUS2003/024400
drinki ng apparatus conprising a flexible materia
outer wall for the user to place its nnuthgén to Al such
or maydbé #ppatcngud chobe inohs aicd Ieis fiwkided thyyphe atesest apRjcgrion cover all suc
flexible material outer wall conprising atip, said
nmdﬁ@ML§£aM@hﬁp&M&ﬁaﬁgﬁﬁﬁapfising an outer surface and an
I nner surface; said drinking apparatus further
conprising a valve for preventing the spilling of
liquid from said apparatus when the user is not
drinking fromsaid apparatus, said valve conprising a
depression in said flexible material outer wall, said
depressi on conprising an upper conponent and a | ower
conmponent, sai d upper conponent conprising a tube,
said tube conprising a sidewall, said sidewal
conprising an outer surface and an inner surface, said
outer surface of said sidewall being separated and
spaced fromsaid inner surface of said outer wall of
sai d baby bottle nipple; said | ower conponent of said
val ve conprising a bottomwall, said bottom wal
conprising an upper surface and a | ower surface, said
upper surface of said bottomwall being a concave
surface extending to said inner surface of said
sidewal | ; said bottom surface of said bottom wal
conprising both a curved surface and a flat surface,
wherein said flat surface is located in the center of
sai d bottom surface, and wherein said curved surface
Is peripheral to said flat surface; said bottom wal
conprising an openi ng extending from sai d upper
surface to said | ower 43 WO 2004/013001
PCT/ US2003/ 024400 surface, and wherein said opening
rests in a closed position; and wherein said bottom
wal | bends when the user places its nouth on said
outer wall to conpress said outer wall, such that
liquid can pass through said opening. 2. A nethod as
claimed in claim1, further conprising the step of
provi di ng said apparatus for use by a baby, wherein
sai d apparatus conpri ses a baby bottle nipple.
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3. Anethod as clainmed in claim1l1, further conprising
the step of providing said apparatus for use by a
whaisy/013er ei n sai d apparatus conpri ses a babyP@DU$1083/024400
ni ppl e and a baby bottle. 4. A nethod as clained in
claim1, wherein said apparatus conprises a product
Claimsd t h a soft drinking spout. 5. A nethod as clainmed in
claim1, wherein said apparatus conprises a liquid
hol ding container. 6. A nethod as clainmed in claim1,
wherei n said apparatus conprises a cap, said cap
vaI%Qﬂ35E§kPQ a soft drinking spout. 7. A nethod as
clarmed 1n claim1, wherein said apparatus conprises a
cap for attachnent to a |iquid holding container,
said cap conprising a soft lid for attachnent to a
hard screw ring, said soft |id further conprising a
1.  séfmetipirempgisi@fout. 8. A nethod as clained in claim
1, wherein said depression is nmade of said flexible
npk@idiag a dritkinfappatanodsaadsdriikaigmpdaratys b¢ing amaspilderidpgapparatus
said outer wall conprises a tip, and wherein said o
provid’eﬂl €2 luser kOERhRUqhid Bdlefothi dad als0.befrgrprbvidel fos pedveritimgdpilling of.
In claim1l, wherein said outer wall conprises a tip,

. .and erein sal L O | . Wi dened portion, and
o LR A bR PRGB!

ocated near said w dened
portion of said tip.

p. 11. A nethod as,cl ai ned,i ' :
1 saigidioking aparrats SPRPHING 2 fli! lﬁé?at%ft?hﬁv‘ie%g%ﬂ (e b B place e
val ve. 44 WD 2004/013001 PCT/ US2003/ 024400 , 12. A ..
mouthret hodrilsliquidiramdaid driekiag ppparatyh eid flexi lemaresipoares prgl comprising
further conprises a bottom valve, said bottomval ve
a tip, G Bles wal) idddpeRnpitanet dearsedsicand anirser sifatexi bl e
material, said dome shaped depression further

i%%%r%ek?% ggﬂaégcﬂ?furmgr co%ﬂjrgin Q%ﬂivcﬁgr ﬁx@%ﬁihg EH&gpiEHix?oif liquid from

s clainmed in claim1l, wherein |iqu
o S A AR g s
in sajg%r;}%rbleesnsligr.ial outer wall, said depression comprising an upper component and a lower
component, said upper component comprising a tube, said tube comprising a sidewall, said sidewall
comprising an outer surface and an inner surface, said outer surface of said sidewall being separated
and spaced from said inner surface of said outer wall of said baby bottle nipple;
said lower component of said valve comprising a bottom wall, said bottom wall comprising
an upper surface and a lower surface, said upper surface of said bottom wall being a concave surface
extending to said inner surface of said sidewall;
said bottom surface of said bottom wall comprising both a curved surface and a flat surface,
wherein said flat surface is located in the center of said bottom surface, and wherein said curved

surface is peripheral to said flat surface;

said bottom wall comprising an opening extending from said upper surface to said lower
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14. A nethod, conprising: providing a drinking
apparatus, said drinking apparatus being a no-spil
waleionkidogl apparatus provided for a user to drPeRUS2003/024400
liquid therefromand al so being provided for
preventing spilling of Iiquid when the user is not
surface ahd hagirf nahosaing respparaalesed pesitiods dri nki ng appar at us
conprising a flexible material outer wall for the user

t QnPWR&EIn hidl botdut WalDPerido whkih tHe dséroplads frs moudadrdsaid outer wall to
dri nki ng apparatus, said outer wall further conprising

an outer sur an. | f pesiabd dri nki ng
comp i s it vpl; ¢ Luien RAC IS RSp bR enti ng

the spilling of liquid from said apparatus when the

user is not drinking from said apparatus, said valve

conprising a depression in said flexible mterial P
2. oudtmethodhd claimad th deipyrleButhshoaseprisineshaiseraf Prptipg said apparatus for

conponent and a |ower conponent, said ugper conponent

C gy Sbabyy, @héreihaaid sppatatisibemprieps baby bgtike répplewal |

said sidewall conprising an outer surface and an

WYREhSd LS é‘&i&leg ﬁ?&ellgrépll;' F&thes Wrh@Gengathe stap 6F psbwldingbdid apparatus for

[

bei ng separate nd spaced fromsaid inner surface of

sai d _out er | 1. of..said baby bot [ . L4 PHiE bottle.
SOt BEbbgr EBreinar AR T SBr al hort] Rk P R PbAt borde

t hereon, sajd protrusion extending towards. fromsaid.

4 oub eechordra sloimet indaieh |5 RS I BRREAISCAIMPFTAdpoduct with a sof
surface of said outer wall; said bottom wal

calpkingispgutan openi ng ext endi ng from sai d upper

surface to said | ower surface, wherein said opening

r e thserhdl as ChReQdinDEsint i10RheRNd sd@pgpirstus abpiisenarliquid holding
surface of said outer wall contacts said protrusion

when the user 45 WD 2004/013001 PCT/ US2003/ 024400

con . . .
places its nouth on said outer wall to conpress said

outer wall, causjng said boftamwall to bend such .

- P ioh BIR R8s, bUghr Heb G SR caps sad cap
met hod as clainmed in claim14, further conprising the
st@ppokingrevftdiinlingspatitapparat us  for use by a baby,
wherei n sai d apparatus conprises a baby bottle nipple.

7. 16A mAdieel 43 eHima] ialchimd dwhereinlsaiid mpfatatuf combpreses a cap for attachment to

conprising the step of providing said apparatus

a liquid holding container, said cap comprising a soft lid for attachment to a hard screw-

hd

N

ring, said soft lid further comprising a soft drinking spout.

8. A method as claimed in claim 1, wherein said depression is’made of said flexible material.

9. A method as claimed in claim 1, wherein said outer wall comprises a tip, and wherein said
valve is located in said tip.

10. A method as claimed in claim 1, wherein said outer wall comprises a tip, and wherein said
tip comprises a widened portion, and wherein said bottom wall is located near said widened
portion of said tip.

11.  Amethod as claimed in claim 1, wherein said apparatus further comprises a bottom valve.
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for use by a baby, wherein said apparatus conprises a
baby bottle ni pple and a baby bottle. 17. A nethod as
web@iunoedoi n cl ai m 14, wherein said apparatus CRPOPUSREX024400
a product with a soft drinking spout. 18. A nethod as
claimed in claim 14, wherein said apparatus copprises Al
12. @A hiethsidchs blainatidrig clago it wherein, said @ppasatise Fsher cpEmRIlsey Retom valve,
in claim14, wherein said apparatus conprises a cap, .
S@iddhot@hh vahR BhnbitiAga dorf®fHapéll dephassign ispadflexible magrial, said dome
method as clained in claim114, wherein said apparatus

conpry ses a capf W i dpeflink omplidhn@slit.
c%’ﬁn?eéil c%gffz,sm%%l thc?lg%on%%p | Si tgj:mg\lg’s%fﬁ t EJI [ dgf or prsihg]
attac nt to hard screw ring.,;saLd_so i id drinkin
13, tArnsesd apaarred Fgcam gt Phgen Rlid Weoadt b Stom said driking
as clainmed in claim 14, wherein sajd depression isd
megperacds upendhilingofishid apparatup, amless spist ousergalliy pragressed-
clainmed in claim14, wherein said outer wall conprises
a tip, and wherein said valve is |located in said tip.
23. A nethod as clained in claim14, wherein said

oyt ery wal l  oeeRE ses a tip, and wherein said tip
14 c%ﬁ%%?ség gﬁhﬁd ned portion, and wherein said bottom

wal | .js |l ocated near said \{){Igﬁj RO6 i P Rpil8 &dicking apparatus
tPff.Vldérlﬁa%“?@?gwaé’garaa{sus’c g el %Es%l’%i m 14é, wherein sai -
_apparatus further conprises ottomval.ye.. 25. e
providedtfororiuses te Hep quil Ahere o 4 fﬁ ging provudsd for rﬁéerr‘gltnﬁsfplnmg of
further conprises a bottomvalve, 46 WO 2004/013001
liquid REEA 2 M3 B1s 04 d0king fpuh shidtapprratysl ve conprising a dome

shaped depression in said flexible material, said done

SRAD A nRBR 2P Hh QB chHpifiSs a EouilFle infaicerl amcopahfonghe ssi th place its
opening conprising a slit. 26. A nethod as clained in

Lai m 14,1 wh Lk 4AHid - 9 ROLai £HRE SRl 11 AR £8nPrising an outer
moudgif’fl ﬁ{%rhffg}‘hqé%%?ﬂg? ﬂg dggléﬂgs 2iltng “of said appar at ug , s
unl ess_ said Puter wal | is conpressed. 27. A nethod,
surfacg Flil g}nﬁbsur ace;

said drinking apparatus further comprising an valve for preventing the spilling of liquid from
said apparatus when the user is not drinking from said apparatus, said valve comprising a depression
in said flexible material outer wall, said depression comprising an upper component and a lower
component, said upper component comprising a tube, said tube comprising a sidewall, said sidewall
comprising an outer surface and an inner surface, said outer surface of said sidewall being separated
and spaced from said inner surface of said outer wall of said baby bottle nipple;

said outer surface of said sidewall comprising a protrusion thereon, said protrusion extending
towards from said outer surface of said sidewall toward said inner surface of said outer wall;

said bottom wall comprising an opening extending from said upper surface to said lower
surface, wherein said opening rests in a closed position;

and wherein said inner surface of said outer wall contacts said protrusion when the user
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provi ding a drinking apparatus, said drinking
apparatus being a no-spill drinking apparatus
w@eaviodeol for a user to drink liquid therefronmr@ntiSabI 4400
bei ng provided for preventing spilling of [|iquid when
the user is not drinking fromsaid apparatus;, said Al to bend
places dis inmithn gn agig anet wsll coeqmprsss sejd guter fpesingeis hogjom wall to ben
outer wall for the user to place its nouth on to
such cBfdilifid dadl\past thoagh sad dpehingaki ng apparatus, said outer
wal |~ further conprising an outer surface and an inner
surface; said drinking apparatus further conprising a

val ve for preventing the spilling of liquid from said
appar at ys en the user 4s;not dri.nki g SAlife said apparatus
15 anardedes do5 SRl T dipRbni L RE R TS wid ape
flexible material outer wall, sai.d d% ression
I

c Gorprst by afalam wheisiy saidappaRBl COBRESS 2 ‘“d%%WB%hent,
sai d upper conponent conprising a tube, said tube

16. corpkihsdngclainsiddewhairh ,14£ttb,ergiom}ai|ng theeepfi EPYiEnG said apparatus
outer surface and an i nner surface, said outer surface

Ofgo Sk By § baiSHRhEreOkL 110 AREE 3 Bpkiseeaibhby batkchifplomdsehally botte.
i nner sﬁrface of said outer wall of said baby bottle

17. giﬁgﬁ'llsﬁo S icgir%ljc:it igrcla§rHr1f4%§erQifn 2l agpﬁﬁﬂgw{li)ris‘%g’ﬂpfddﬁi:ﬂ\ﬁth a soft

St on ereon, sald protruston extending
towards said i nner surface of said outer wall; said
Idké*nﬁbﬁﬁﬁhent of said valve conprising a bottom

wal |, said bottomwall conprising , an upper surfacg . .
18. amll necthalver clsimeflaioeclainnl 4 Winsen saidr %P&é@?‘gfcogﬁﬁ“desti’oﬁcd‘ﬁflnh(’ldmg
wal | being a concave surface extending to said inner
SWohagerof said sidewall; said bottomsurface of said
bottomwal | conprises both a curved surface and a fl at

19. SYK Eﬁl%tﬁod S UM 2904601 3Q0 4 1RfeT HIRR AP R24 408 priviber @pnsaid cap

sai at surface is located in the center of said
botton]surfagggg.nd wherein said curved surface is

peTIHHERE2 5P 8PAt" surface; said bottom wal l
conprising an openj ng_extendi ng, from sai d upper
0. Subbackoctas il in ol 11 tera B4 WREPEROEItF DR Pgchment ©
rests in a closed position; and wherein said inner
sui fiqaie hofdisgtshtsintresaidvapl coopuisiag ol Yid doyatechpeitgn 2 hard screw-
when the user
ring, said soft lid further comprising a soft drinking spout.
21. A method as claimed in claim 14, wherein said depression is made of said flexible material.
22, A method as claimed in claim 14, wherein said outer wall comprises a tip, and wherein said
valve is located in said tip.
23. A method as claimed in claim 14, wherein said outer wall comprises a tip, and wherein said
tip comprises a widened portion, and wherein said bottom wall is located near said widened
portion of said tip.

24. A method as claimed in claim 14, wherein said apparatus further comprises a bottom valve.

25. A method as claimed in claim 14, wherein said apparatus further comprises a bottom valve,

-
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places its nouth on said outer wall to conpress said
outer wall, causing said bottomwall to bend such
wo bat/oldogui d can pass through said openi ng. 28PCHUS2003/024400
method as clained in claim?27, further conprising the
step of providing said apparatus for use by a baby dd
WaRIRkidnsalvd cappasiag adomeddppidipresiibyaid deiible Hr#‘fﬁlﬁf gald dome
29. A nethod as clainmed in claim27, further i
C | R Psid DB He L B s SPeAigg Ssaidbpapipg campssing oslit.
ussgp%ly&eg;%%%y, IWheréli,;%n sagind dg)rce)pa?at us conprises a baby
bot t | ipple and a.ba i id3fbes DofBLBGE {3t said drinking
26. ﬁﬁgﬁgfgam%rﬁnf%mmﬁ%@%&%gﬁal appar at usagorrpri ses
a product with a soft drinking spout. 31.,.A as
cppiaraseh upenshaling ofpaid gRBgraiuy “é’g‘-i”ospa@p%é?’a g %°or$ r?s?s es
a liquid holding container. 32. A nethod as cl ai ned
in claim27, wherein said apparatus conprises a cap,
said cap conprising conprising a soft drinking spout.
27. 3ﬁ.méhg£tchgl%ﬂ§§g;cl ainmed in claim27, wherein said
apparatus conprises a cap for attachnent to a liquid
hol di pg, conhal | i dCRR K drliiekide Sd-dpill inlfieg apparatus
aPta¢ 1%%?%%&%%#?? ’ssglrd ew r%%ﬁ Sai d lggoft fid
further conyr.isi.ng,a soft drinking. : ARt BFilling of
provided o1 aieede HHAE PALhBFer i ape piro BeingRaided s plivdTRnppilling o
made of said flexible material. 35. A nethod as
liquidovtenrdeelusenisglondrinking framepidiarP¥ai's out er wal | conpri ses
a tip, and wherein said valve is located in said tip. )
43 NDri2004/.0p 200 cREPYiiISD 0 0k 4400ial Geer walkfar tipriusgsto place its
clainmed in claim27, wherein said outer wall conprises
moutRoh kPdri AN Bisd %ﬁhﬁli_ng hpbaeREPEdibastctvall fdehedomprising an outer
portion, and wherein sai ottomwall is |ocated near

P sai d Wi dened $orti on of said tip. 37. A nmethod as
surfacg pd an IARCRSHASE m 27 wherei n sai d appar atus further

comy sge 8 boL{on alve, e A el sk LA o
bottom val ve, ‘ N .
said apparatus when the user is not drinking from said apparatus, said valve comprising a depression
in said flexible material outer wall, said depression comprising an upper component and a lower
component, said upper component comprisinga tube, said tube comprising a sidewall, said sidewall
comprising an outer surface and an inner surface, said outer surface of said sidewall being separated
and spaced from said inner surface of said outer wall of said baby bottle nipple;
said outer surface of said sidewall comprising a protrusion thereon, said protrusion extending
towards said inner surface of said outer wall;
said lower component of said valve comprising a bottom wall, said bottom wall comprising
an upper surface and a lower surface, said upper surface of said bottom wall being a concave surface

extending to said inner surface of said sidewall;

said bottom surface of said bottom wall comprises both a curved surface and a flat surface,
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sai d bottomvalve conprising a dome shaped depression
in said flexible material, said done shaped

walepres®iIon further conprising an openi ng, saiRPCDPS2VDII0RS
conprising a slit. 39. A nethod aspcl ai ?nad in cl gi mllm(IJZ o
27, wherein liquid does not energe from_.said drinkin
wherei B Aad susfatpioibcsted i Hg whtes af whidrstara siriace. wf aderel al curved
outer wall is conpressed. 49 ’

surface is peripheral to said flat surface;

said bottom wall comprising an opening extending from said upper surface to said lower
surface, wherein said opening rests in a closed position;

and wherein said inner surface of said outer wall contacts said protrusion when the user
places its mouth on said outer wall to compress said outer wall, causing said bottom wall to bend

such that liquid can pass through said opening.

28. A method as claimed in claim 27, further comprising the step of providing said apparatus
for use by a baby, wherein said apparatus comprises a baby bottle nipple.
29. A method as claimed in claim 27, further comprising the step of providing said apparatus

for use by a baby, wherein said apparatus comprises a baby bottle nipple and a baby bottle.

30. A method as claimed in claim 27, wherein said apparatus comprises a product with a soft
drinking spout.

31. A method as claimed in claim 27, wherein said apparatus comprises a liquid holding
container.

32. A method as claimed in claim 27, wherein said apparatus comprises a cap, said cap

comprising comprising a soft drinking spout.

33. A method as claimed in claim 27, wherein said apparatus comprises a cap for attachment to
a liquid holding container, said cap comprising a soft lid for attachment to a hard screw-
ring, said soft lid further comprising a soft drinking spout.

34. A method as claimed in claim 27, wherein said depression is made of said flexible material.

35. A method as claimed in claim 27, wherein said outer wall comprises a tip, and wherein said

valve is located in said tip.
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36.

37.

38.

39.

WO 2004/013001 PCT/US2003/024400

A method as claimed in claim 27, wherein said outer wall comprises a tip, and wherein said
tip comprises a widened portion, and wherein said bottom wall is located near said Widened
portion of said tip.

A method as claimed in claim 27, wherein said apparatus further comprises a bottom valve.
A method as claimed in claim 27, wherein said apparatus further comprises a bottom valve,
said bottom valve comprising a dome shaped depression in said flexible material, said dome
shaped depression further comprising an opening, said opening comprising a slit.

A method as claimed in claim 27, wherein liquid does not emerge from said drinking

apparatus upon shaking of said apparatus, unless said outer wall is compressed.
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