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ARTI FI Cl AL FEEDI NG NI PPLE TI P This application clains
benefit of U S. Provisional Application No.

weNSA%3884, filed May 7 , 2004. FIELD OF THE RREBEN®5/015773

I NVENTI ON The present invention generally relates to
an artificial nipple for use with a bottle for the
pur pose of feedi ARTHICHALFEERDING MPPLEATRGROUND OF
THE | NVENTI ON The nerits of breast-feeding are well

docunented i.n the scientifi.c e ur. n

advant B eePliSeo edins B eI i PRetfioafnbhteten o
6mgg<3lgqgf||@almapsygbghogl cal and ot her general health
advantages. A |1st of the nerits of human breast nmlk
as conpared to artificial feed or formula woul d

FIELD O&F TAEPRESENT INVENTSONE ent, better absorption,
Tewer 1ood refated alrergies, nore favorable

psychphogidaint fReakiBR '@%ﬂbral@%*ta@és tdTHH RRMifRGE | G@dple for use with a
def enses, and a substantial "econoni ¢ advantage. -
bottle ier theemepose obfeediigsiuck asramisfarteedi ng i ncl udes

" positive effects on devel opnent of an infant's oral

cavity resulting in proper alignnent of teeth and
BAGKGREUNDBDBAE INVENTIONvari ous reasons, however,
excl usi ve breast-feeding is not always possible. An
exanpTlee oferithio$ breast-deduinglaes eed dmum‘ewgedm‘t ther satentifict

produce gnou br east | k to feed n I n suc.
Bagure” A& hitiarial paan(Bogs hey et aisates yrie ot tFllonal,
Pﬁrﬁaﬁbmbﬁ;%qﬂlﬂsgch&og%%ﬂ@ offrRIner AtHEAMhEH VR taddsk ATRYt of the
enpl oy a breast puip to express mlk to be given to

merits off humaatreastanids as campared tthartifioiehfeedertfognula would

0k Lt R SR AR ol B8 Sges

Rré k/dpaioN pib@dhwogh:aade@élbpﬁieﬁt detteir mﬂhmnomgj@melf@wses and
feed the infant e mechanj cal aspects of

asuhstanfiakeranprac @dyagiage: Anather aerﬂ@fgrt@ﬁ%clél@wsd@rr@astrf@edlng
{r@ﬁ‘}degf o%ﬂ‘vtel Sd 88 Hh Weveldpnfif 37 binfiRfinPeR &% avith fesulting in

Rt
proper allgnment of teeth and other related benefits.

For various reasons, however, exclusive breast-feeding is not always
possible. An example of this would be where a nursing mother cannot produce
enough breast milk to feed her infant. In such cases, an artificial feed may be
used to supplement breast-feeding. A nursing mother returning to work may
employ a breast pump to express milk to be given to her infant at a later time. In
the event that an infant is fed with an artificial formula or previously expressed
breast milk, if is conventional that a bottle provided with an artificial nipple is used
to feed the infant.

The mechanical aspects of breast-feeding are significantly different
compared to that of bottle-feeding. In breast-fed babies, the tongue action

appears to be of rolling or peristaltic motion. However, the tongue action for
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appears to be of rolling or peristaltic notion.
However, the tongue action forbottle-fed babies is

wobkdoeniwensi dered to be nore piston-1like or a BOUESANHISTT3

notion. In order to stop the abundant flow of m Ik
froma bottle with an artificial nipple having a |arge
bottle-fed Udbiesenscbftanrrfmichered b be roreqpisten-like droh dquéezing

ton h | f th le t
TRUORoRGr S e SR g dast o P pion BeRHER angtiicia
ﬁfg\“@ﬁa\hﬁ %qgrq/\e,shélﬁflﬁ 'iﬁ@@n& %Pa%té ﬁﬂgHteoé furbed t@hold the tongue

ate s br east -fed babi es are not
speigaingt the bolel afde mipple tepravent thesformiutehfremegusihipg torth. This

gg%?errgiatlelaé:llylwﬁf {E\teetﬁgg ¥%i&h l%éé Egtggoeas ‘f\'h' gléuee &?ﬁ%ﬁl e'cIeS(gate swallow.

Wieerf oreadefed bgbids bt heﬂgm(ﬂgabmmaudmgt ﬂ@uﬂay rest with the
novenents and rest 03|t|on of the ton

mp@é%moﬂ@eatawdn@@meﬁéaw b tga@m%éfvfaleeb@ﬁ%@tfaé|b>abtﬁ§ere§bw1th the
?‘ﬁ |e?‘F’8'98 |ees lﬂécsaﬁti\;@ ﬂ{et t’oE GLakhgl cﬁﬁér%npla? bteﬂﬁemg‘fe tongue

ciar'nipp ra1| ate

haeqidnts and restfmis@ncﬂpefrmartengﬂ'él andrbeeastrfed cndl bthe-fed babies
enl arged or new apertures coul d he qpened to increase

fFfePrg YO‘FU@ fathe W?pﬁglﬁfféh%lé‘wf@@?ﬂwm%t end the
apert H’{ﬁl &! &tifi€ial Hfg)p'lé%t\ﬁére %é’r?ér"f adgf“ao‘%oéf 1BR&H Rt had only

Enl ar gi ng e exl st1ng apertur
apersingle apegunonEhée apertoreecsdd bbeerflar(gﬁdrcmrevnepestsmsycould be

PRgled ke Matrassoinedar REMAApYEE Bfete B glsntifle gPatiure or
E@c@ﬁ@’bté@%@bhta% é’hoﬂr@é@dléh%ﬁrgm@ the EXiRing eﬁférﬁﬁe or adding
ave become i ncreasingly popular. Silicone nipple

hawearaermre@ endong ta inceeasel the tflon raterneces'mru or @lﬁslsmaglerfgr the

i T RpBREY il B oy BRERRE Ry PR oo SR P i Sz

agroweh f 6TtRE babyaappétitelor nelirishment at es wi th addi ti onal
or |arger apertures. The undesirable effects of

exi st @oaemlwwles aeveibespee inargasinghaperylat.i wéicpne nipples have

BRBbAT BHATIA TR0 g Ehe BRI
BpeRing- adtittored bpkitaiedl ismoppery feasible Gensemlentlyd silibeme nipples
an increase or decrease in flow rate ‘s desired. It

aEr Ptietes inasyanigly Of flawHates with afi?aﬂpne i laFgss AnReriues.
Provi §¢8 \thdeRiraBlY &fects of existing artificial nipples include a relatively

constant maximum flow rate as the baby applies suction pressure, or negative
pressure, to the artificial nipple. The artificial nipple has to be replaced when an
increase or decrease in flow rate is desired.

It would be desirable to have an artificial nipple that provides a variable
flow rate responsive to changes in suckling, such as in negative pressure from
the baby, in addition to reducing or eliminating the need for different artificial
nipples for different flow rates. The present invention is believed to satisfy this

desire, among other things.
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flow rate responsive to changes in suckling, such as
in negative pressure fromthe baby, in addition to

WO swaaiosss or elimnating the need for differeneCT/US2005/015773

artificial nipples for different flow rates. The

present invention is believed to satisfy this desire,
SUMMARNWOF THEANYENIKARY OF THE | NVENTI ON An obj ect

of the invention is to provide an artificial nipple

t hat Aerobidct ofitHekinventien isatol providevart arifiefal aippiethat permits milk

response_to var i ng. breast -f d|n condi .as
OOl ey dhareliony IneePRES® fiy e aak sl aanis P SAlistas, such
éé’sﬁft%ﬁ @%eréarvétbalrﬁ)tﬁé% é&tdﬁhé Iihv%nabngé & ardvnéé %rfﬁble flow
ni ppl e opening without aym)dl I cati on made

rattfmlrea sitgle lartnimd nmpleabpenmgdfnthmé aunweodlfloatlorsrrlade to the
e . that .has dycts

BBlE. SSuP Bnaheh phisclb BieRvenyiaiis 1D FPo g LY SfGRI nipple that

Hﬁfspﬁﬂélt's%dﬁ&%bérﬁﬁéfé thg ars tdilefed B Permit iuidMNEesdnding upon
suckling force, otiﬁ)iressure etc.). In one aspect of the

w@@leltaqtlﬁoémg e amneiap\of seedingfosgmp arassidei el udes a

ni ppl I

c oﬁe e)ﬁ;} %é 9?8&2 o ttﬁggFeesr?Wﬁ‘f\éH{lgé{% 9%&] n%%gggraft% includes

& s 1é With, o bemaire dutfs fomhed Ithiemt‘mfoﬁgh Ifﬁbr ¢drevely/ingviluids through

rate responds to the changes in suction ?r negati v ﬁ

theaaippledy amentapgniagd apsg% holfeor@fige) ¢ %P“ﬁ w ghe flow rate
7

215 UL Fin SRR (End QAT BB BY Y DRy abis to he

éﬂl,flcfahdlpfmenlrbalpawlchlarrastpleet af tha fofegdimg thwentiopethenmgsple may

G & 8o 7 Baiose atiees o 940Dl and g8 BFREdrip e area of the

8085 ﬁ SPabpREshIEED More ParticlIRm), ropensiatel 00 Sd€th range
to acco date a first flow rate dependi ng upon one or

obaleowh 2kl alput st ie mreserslyctonsideared nyast idesijablet i B¢ aipple

e 1€ ReeHAS il atFrst o 2o ARl R ufon B1E or more

Eagtiplgcrivdvad, stichest thehriciiplg ation dfahe infahe(neghtive pkessure) the
defi ning t he ni pple opening is tailored to expand th

extgnstosyofghe triple e engopst, ciargpiagtierce; rad ervgné)tmﬁléfﬁctors that
HEPRAE e U5 e PRelBRC BRI OB, AppEHlo Witiorea to

erpaid tHe diametdeofithppeniesior |abgiéatwrfbmnrae edvamodhasded, such

this variable dilation of
as an increase in one or more of the foregoing criteria. The soft and very flexible

material for the nipple described herein accommodates this variable dilation of
the nipple opening.

The nipple may include one or more elongated ducts. The fluid ducts may
further be offset radially with respect to a central axis of the nipple in another
variation. Further still, the end openings of the ducts can be radially offset
relative to the central axis of the ducts themselves. With respect to the concept
of a dilating nipple opening, the number and arrangement of the openings are

subject to wide variety, as desired.
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the ni ppl e opening. The nipple may include one or nore
el ongated ducts. The fluid ducts may further be offset

WO 205ald3ge wi t h respect to a central axis of theCTUPPO®E015773

in another variation. Further still, the end openings
of the ducts can be radially offset relative to the

cent r ah gaditonadb th@forddeing, ithrgaslereundty éhleé@ﬁ@@ﬁtreémt of the
enln% t he nunmb

the concept of a dilating nipple o
arse oftherglatively low Quﬁ@rr@g%rrnla@lg f’ﬁ?&”@h[ﬁ ered e hwede 'that other

E85egtor 198,574 5ok AL Pyl BLEAR! Uy o e
Lrﬁd)ﬁélavﬁl %'rok/ﬂw’ dﬁusefnea@ustab}t?barama&ter Mbnrcm‘segmﬁ@l ah]g/olr

erein, that other t

mowemgrﬁ%v#g%mg 'rb&féggcﬁgw it %W%ﬁ?f%' §e' Eggg%@g%%&g'b'e to
ogyét‘ﬂ%v@ra“ﬂé gﬁHlthé‘%é’&foﬂtﬁthQ% n;ﬁﬂ@&? Eh i‘ﬁer?ééml'\@%ressure by

or providing adjustnents i i pple ow rate.
Speoigiigethel duct Ietngﬂeammorpusmebal'em@tead] canbination vdthethe nipple
and the reaction ﬁ]ﬁﬁt he n|

Stk elageten R gMies Recatie heter oRelye A it Rt out in

&hb@ d&thf hetdln Cm@btﬁeabwmumrh@tet h%t@hé’l@ll%w%ﬁﬁétfwv@rate of the
di ameter or ot her aspects of the nipple

repplee ¢hange ias astinction of the;m@atwetmessmranmledtthgrteto In view

5 SHR A oA o PR bl Pl 86t of e

HigsleWiRtapvics ddradledchanyes tevthefilow¢irarbtiedistics ﬁﬂidugh the
in contrast to r|or art m(ggl es, changi ng the axi

INdpIRfEN VMﬁthHéN'ﬁ ipgIte baulkniteq Py ieasy, issheligyed tbﬁfa%@gtlvely
\R?}OH%? dlkPy Hgmﬁlgﬁrg(lfd%tém I dnég&?ﬁg f)l!ri‘\ﬁ |H:rQ§B<ﬁwse to application of

out Wws

b@gaﬂvetﬂ)reéfatrea Beehate véthe bholDUmmeltecmppshaagtd‘(emll the nipple
provi de a w der r e of flowinre o.se 0 .
s aca pemIged e GilatevB asRRNSS 19,2 2obRegatiye pigssure to

EPHé 18 1ftheRli ;Fpla%%fg &e leh eﬂbepih% Wﬁte%ﬁy be relatively

ted to dillate i n response to app ation of
nevyat bviesp rodaasgeablteon trégparisepbeapplitatigreohnegativeduressure thereto

Beamuse Lotanenalhiol REEEisdetTied Al ATkl T s

gﬁ%&ilé{ anBRsy BERIshapRD eaigiee rﬂpﬁlbet@tr%fvd aeré@;kar 6f less
uct is required to dilate. Accordingl

rnimgmgeﬂqm @meuntihy preyidingod éelatbvehéé@r@erdyﬁ‘ét as ,@pp@sw) to

cah %gﬁ\g %%Sfﬁerﬁfreld?ac‘rﬁeter or Shore hardness of the nipple. Naturally, the
effect of providing a longer or shorter duct in the present invention is expected to
interact with the effect of providing differing Durometer nipple material and
providing differing diameter nipple apertures, for example. Another interactive
aspect of a preferred embodiment of the present invention includes elongation of
the nipple during application of negative pressure thereto and a corresponding
elongation of the ducts. The amount of elongation affects the flow characteristics
due, in part, to the change in axial duct length as well as the change in radial

cross sectional area.
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changi ng flow amount by providing a relatively | onger
duct as opposed to changing the aperture dianeter or

webmsa1d3aé¢ dness of the nipple. Naturally, the pdT/E81008615773

providing a | onger or shorter duct in the present
invention is expected to interact with the effect of
pr ovi i ege @ntoogiment, the owetecinchidesl aunitarg mipple gegtion and an

RGP rdaflho pBdE, he R g Bt BRS¢ felifien @fp materia
Ratingdithesamef Shdve Ahafdidssiatvipat bbthe mippled®sition, but in this

el ongati on of the nipple during apFI i cation of .
f W%ntpr’f'?@s%u@t"ﬂglépgt%‘ igrfarraed o adsapienal hgving a relatively

i 1) .2l o t.1.an:
SPEERL O AT Hoh Sy T TN ey ST o more
dgidredricturednr attachméent teregtdntamengfor irmstatdee change in
radi a] cross secti onal rea.l.n oge enbodi nent, the ]
ni ppl B ARAPEHERTS tm PRI MAYIRPEIB & IPBIE ejais a body portion.
THE%H?'&dﬂg’é’rﬂn@a@gn@l%é'ﬂbnt?@ﬁné@ﬂ{&éﬂﬂo@@{tdr%uIgﬁbeésxfsé‘%ts. The

formed térial having the same Shore A har
wenttrhay indiudeha horigphial passagewaybintcanmmuhicatientvoth atevasphere,

b7 TR PRsBRe6 G0 BT Bl ST bhfto B b
Pé@éag%vmrérﬁdnat a SBLon®PEAY 6P iAndRdarhbar ¢f the Misgler e
or attachnent to a contai ner, for instance. In

anot hénotrmrmspeﬁfeofrthgm\@wﬁ@y Aravidgse substaypially setid ainple being
PR BRI BB S ShobP B PR oL BEL IR, 3o and one

bnelord expahddible it amdiesoageninys ab o agatheadpplertipidt énd for
at nosphere, and a vertical passageway in comrunication

genveying Huids froughtthe nivite 266t and prassd RERiResbIu Mithahe gucts
' f i ppl e. Anoth

oo R e el oG Bt P Ty ol o

ni ppl ©f beursg, the nipgleoheed nat lee badolidarisupstantiatly sold. The

hardness of., l.ess than ahoyt 10, and one or re, . .
XA 28 P 168 Sria F TR GsC e ToRR IO TOHE s g Mith the
gbgro%rriagé‘ﬂe{igﬁigﬁﬁQH@%‘ré‘&dfefiMRﬁ%hé BFig&wh the nipple

nd, and nost eferably with“the ducts extending
t hr oulfet ahethge aepedtiof theirventiop prreviges aibtaby feedingapparatus

Eﬁrc}gjd?rilgflglnelpag %davpn%t orpee of mso?ela ie on%ratesciJ Qﬁgzt%%}rra\tlecli ¥hesr8{hirg09h for
conveying fluids through the nipple, and a flow augment feature. One flow
augment feature provides passage of fluids through the one or more ducts when
the nipple is one or both of radially compressed and-axially extended. The flow
rate of the fluid responds to the changes in suction or negative pressure. The
flow rate of the fluid can be tailored to respond proportionally, inversely, equally,
or somewhere along this continuum, to the negative pressure. For example, as
the infant increases suction on the artificial nipple, the duct and/or termini of the

duct dilates and the flow rate of the fluid increases. As another example, as the
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concept of a dilating orifice is effective in a
conventional holl ow design with the appropriate

wo b@Ritbi3Bé ty in the area defining the orifice.PYBUS2005/015773

anot her aspect of the invention provides a baby
feedi ng apparatus including a nipple having one or
infaet @eccmgae%uegi@twspneesmn m@mlﬁceumppfe:rth@ duokgnaigr termini

fluid thro f.l ow, augnent feature.
et s e lenn e e B o8 PLRLAGHBERR | O e

t hr ougihetdift® Rfaydtie FOUMRY iflUtbSs-Bbetbr, *éﬂbrl'q With %lrbﬁlaﬁbpenlngs
or both of radially conpressed and axially extended

Tihe ductsmeytterpmatein lpng|t@dlna!s=at§$}d§1 Y&t ansgheremgediment, the
?H‘c‘:{s Jﬂgg rn’ﬁﬁ?%t 'bor e%ﬁ?éé&' 'Sfits Th(e(,, @’e{i i, Ct{)tﬁe? 'f)ossmllltles

respond prop ironal
iemiger sel y, equally, or somewhere along this contlnuum
to the negative pressure. For exanp as the inf

i ncr eAseignifigant 3f 'Q%epﬁ%beaﬁ?"ﬁsfepb!né{?f‘mwﬂ @netfﬁgndlg(ﬁonsmered
gt?gﬁeﬁfée }/FD}ITBW DAforhder Htbridi drd 8%@5)2%’%?2)’&%@ dridt Fow that

I nCreases. As anot A
MBnéldmhai/esrwmi@emamgmatlm bprtlaasmjan:t iarsucking, both in mcreased
e..duct and/ or rm nii of t

tif | .ni ppl
Bom e o8 wilh Bl iiedatva pieSre RBdTE If deipaseeion fate with
& MhyHtRePrésdiftel AHedelbAg&ted c?@ﬂri Q'E)’reﬁh%ﬂ%dﬂsiafhtlally solid

circular openings. The duCcts nmay term nate in
leprepdimenhappear togea¢tmyeh nmf@tllh@ra etriisnripple thae any prior art

aﬂﬁcial%%é% ﬁo@? gc?rw?\{vi)u@x' S?Pm% ésrlagnﬁ’he Cl(af {1? HRRSE believed

ab ehgbgé theboft bﬁeaosm@urﬁdm?madtemndm@ otvaridey fromi the distal end
consi dered to be the ver ow Duroneter material of

ohtheexdsningRPTioR N 3mankal MUSH Mele ramITseent odeadiag at the
YRGS r@rﬂi‘kglﬂr%tr 'a?tnarmfcéhﬁphf&af?'{e brasSHERVERSen Pef;rﬂlltﬁ ghe fluid

increased fl'ow rate as w t eat'er negative pfre
Jlod/ aiaractensnlﬁs:ofetaee‘dppblbdwresﬁmdMotcthelrxgss memggatinressure.

essur The el ongat ed duct in aprefe
5: oSO OV BTG CEIA G R SR REHIE. dpSeaIb T or ol ofhseeatures of
ﬁ[éééﬁ? rfreb eéllo?wﬂé Fﬁﬁlﬁrtﬂ'ﬂlﬁf‘ﬂ ¥ate' étofor%"xtample a relatively
artrrical ni pple wt s very w Dur orret er
netreased neJative prfeaaureatb;sma infardisueklew.t o engage t he

A S T A S
ekl RiPpi §|‘ée&§ns<iﬂerE§Q6'b%9n dhe t&ye at or below about Shore A 5,
which would be most preferably around Shore 00 20 to 45. Even below the latter
range may be useful.

Another way to look at the desired result in this nipple insofar as extension
and compression under suckling, is through the elongation of the nipple material.
Materials that have appeared very useful for the elongated portion of the nipple
have shown a stress of approximately 40 psi or less at 300% elongation in a

most preferred embodiment.



breast. Unlike prior art artificial nipples, the
present invention permts the fluid flow
wa@basaoses i stics of the nipple to respond to cPemnys®05/015773
negative pressure. The |ow Duroneter material of the
ni pple, in conbination with other features

the
pr eseM anathenforahof the ryggent 'HY%‘H&” ﬁl%ﬁi'of?fg&?‘{”d?@ 8t |

SRR Sy by AR BB oo

naﬂetymfeﬁwnemjs d Elaoh&ipemmg‘ typethw isobwn ahd rafdtmstl@l ie terms of

R RIS R B PRl o
éhﬂf l?p&pth%oaﬁﬂlcéﬁon E’F’S'i‘:eh@hﬂﬁréé]ﬂaldi akhativd BF&%UF@}%J&R) for

eful . Another way to | ook at the deSired result
ewampllﬂ piﬁhes |fnsafy@unger bat e renlveedaio ct;@tmrr@m@mrydhu@rwhlle

AR AR R OB A2 B,

t he elwﬂg@f@% gPthel |ﬁVler¢tfori Im?e riumple doatsearsdiomBpénings need not
stress of approxinmately si. or less at 300%

sedataed dnthenvely ﬁ@gtfbf?ﬁté? mat@aaléiﬂﬁ&abﬁé eith thegilgting version, but
L
mmmmdé dfatmewnnwmffbeentlygoameamn rabre sfickling eitezias or a single
B afns eedtBrisie inat st ey 1

duct shepggi F%tr?ét‘%ﬁ?otﬂ%k Hﬁieg?ﬁqéﬁd QBGAN1ABEY WHIPBE fhrftker

appl i cat’ioh a certaint ol d negatrve pressure
usdekstood or thexdatpileof thieumnstroctian pod mgeratimabyf, thenhyention as

t Cts whi | h d .
e Brraatertese e sty oaie poiag arb b Pegtacempanying
@?&ﬁﬁl@%eforﬁﬁr&; alpart areof, QfHBreN IikeendrdRI e85 td IR part

mul tiple duct's and/or openings need not be forned in
lﬂhf@ugbﬁyt soft flexible material described with the

di l ati ng version, but could be designed wth val ving

mechani snms or other fluid flow affecting nmechani sns

BRIEF BESGRIPTIONOE RRAWINGS e or nore suckling

criteria, or a single kind of valving nmechani smthat

r espord€. dii$ Aeseetionall Vigw of besesmbadjetené of airippletaceording to the

éects and. advantages w Il be further
present invention;

FIG. 2 is a perspective view of a second embodiment of a nipple
according to the present invention;

FIGS. 3 through 5 are enlarged sectional views of various nipple duct and
opening shapes,

FIGS. 6 and 7 are various arrangements of certain nipple openings as
seen from the inside of the nipple;

FIG. 8 is an enlarged and partially sectional illustration of a portior) of
another nipple end having various size openings;

FIG. 9 is an enlarged top view of the embodiment of FIG. 8,

-7-
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understood in the details of the construction and
operation of the invention as nore fully hereinafter

waolemesnided, reference being had to the acconpapgi/ng005/015773

drawi ngs, formng a part hereof, wherein |ike nunerals

refer to |ike part throughout. BRI EF DESCRI PTI ON OF

DRAW MES. FO® alop yvieav oban ieofeaped povtiasf ofathe repiie dindesttowing a
ar di n to the present invention; FIG 2

ea'np%?%ﬁézgpﬁﬁ'@nv?% of a second enbodi ment of a

n| ppl Fl&cq9higtidsdraettfs vRMESPPIG.I 10/ &iitH i hdit Fa sdcond
through 5 are enlarged sectional views of various

Iﬂoﬁﬁﬂ'@nduct and openi ng shapes; FIGS. 6 and 7 are

various arrangenents of certain nipple openings as

seen fromthe |nS| de of the n| pple; FIG 8 is an

- AT I ) HERREE 5 [Sration of a
portlon of anot her n|pple end haV|ng vari ous size

openi fids; 1Rhawsaan snmdmélatr@f@lnlpotﬁ Vilusivatgd gemerally at 10, for

TRRIER onfiinds, ek eRa dathR o Bally HRAPRE 50 ibes mage of any

fsultableaatirial Bt imBpréferedfdrrnSs RIS slli€bne heMe®dl, such as
FIG 10, with the hole in a second condition.

SHISORE Pblowy. dRrefetablyREEDIPRIEODRET a7y oe siliceneviutaeuld
AR R o B8l e, St 8 AL AETE bbbl o). suen

raisfyIgisdfremey abe otreete cofnmﬂoleswrmbénag mat eri al , but in
a preferred formjs nad a silicone material , such

as si If WiRe pefsgdpat, W’\é’?&eﬁﬁf@ed frhgquqerb\ﬁqogn?@]tgf,hgrnan infant
'?@édlhg, 1]?1'e||h\9é’rﬂ n 4y r‘b%HEP'Fgéﬁcea’ti%ﬂttb‘é‘?"n%a%e?]ltg‘éprtgwd|ng fluids
mat erral s, S),

such as t er nop tic elastoners
docbnasfants, \anslogr eme, and ot hers conpatible for

nurst I}\% shown in FIG. 1, the nipple 10 is formed of two subparts including a
substantially solid nipple portion 12 at a proximal end thereof for insertion into an
infant’'s mouth and for conveying fluids therethrough from an attached bottle (not
shown). Proximal and distal, being indicative terms, are chosen here with
respect to the user (e.g., the infant). The nipple portion is a generally cylindrical
substantially solid body. However, it is understood that the nipple can be in other
shapes such as “orthodontic” designs. The term “substantially solid”, for
purposes of the present application, is broadly defined as a range from
completely solid (i.e., including no voids or hollows except for the existence of
one or more generally narrow ducts for conveying fluid), to having a hollow
interior defined by sidewalls that include one or more ducts formed therethrough
where the ducts have a significantly greater longitudinal length than radial width.
As will be appreciated, there are certain functional attributes for the “solid” nipple
portion 12 of this aspect of the invention that do not require a completely solid

construct. Moreover, the nipple of this invention need not be solid at all, that
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It wll be noted that, while described in the
envi ronnent of human i nfant feeding, the invention has

whemade3appl i cati on to ani mal feedi ng, provi dPEMUS2005/015773

fluids to non-infants, and so on. As shown in FIG 1,

the nipple 10 is fornmed of two subparts including a

Peirgg ané peefeyredolersioni ptre first fdmnoﬂiﬁeanv@tmnodésm'bed herein,
[ infant's

5 oo o e S PR S P e L v
?3 ih&hé Behefif RS vaPéBPé' dTQhe?é}ddeHt Shalor % B8ucture.

lcative terns, are chosen here with respect to the
user (Fére@:rabltyhma matatid) of Whichtiheplipplpgrariiom 124s fabricated has a

AEnB0e A Tt SRA AT badisa3s RS RbsrBRlibl Wifihisbe range of about

Oltﬁeéb(ﬁl%%eq\lléké?bre@érab thw iRt hferidatdson Durdimetdrex Rardness
'substantially solid for pur poses of the present

dbat is pdthinthe ragwg@rqfauto)/alwn&n@d switchingdadle Shere 00 scale, most
&?%%ﬁﬁ? i trf%e ngx (- dbout 2B%b lé% U94§° B\é%\fa?hé’fal‘l{%? lrér?d}?ls

i stence of

ri’eﬂvmés&la&ofdmhs@@lﬂe'@yéﬁmgcfduul clt) wnltbza bﬂdersgnoai that thevuse of the
interior defined by S|demalls hat jnc|l ude one or nore

Rhraseqlegyrdass Hianet 1RTolRss thaR2EoHhY iAGkdeSKave a
si gni f'l*l'{ﬁﬁ‘lwnﬁ ﬁgﬁﬁ;‘itﬁfeslé)ggéé Jsu art Sp%rﬂmm?g:iow #4 formed at

wi dt h. e appreclate ere are cer
faudistal endl thetetof i whitb ss Hesighte t6 beldttﬁbhab\eﬂbea cantainen in a fluid-

TS manen: FTBGTAel RaGCeBHE BB peTke BaCighf egp Sould be
t ¥}y tb@‘f?&h'tﬁ@ nipiE 10ab the céﬁia'ir%rat'rrﬁé' ﬂnatérhﬁbbﬁlh% PBENting

preferred version. In the first formof the invention
destion Hdds falrriciated pieferabiyt has atiurbmeter A hasdnassdbabmiay be

TRERRERL T safe ol Papfertiwch i bafings i bRl fofbR 12 o

Sdrféiéﬁwbbérm&ﬂefh@ aBliMtind pertivat &1 has addurefietdr Alraardness that is
i pple portion 12 is fabricated has a Duroneter A

swthle thg ramajcnfe@@qtﬁatp até)uél]QQt AMerepreferabyhthe maée(rlal of the
PG RLpdhotrqndes Wttt Wi abal iy witin e

wahbé f lbeut 20 g abdutlos, oraventmdre pxref@rwbtthlth@ ramge blabout 70
Shore 00 scale, nost preferably in the range of about

20 abwubBBut 45. Below the latter range i s nonethel ess

?LZ? t'ﬁr@h@@f@?oﬁ%ﬁ'@tﬁb&%edllﬁ AG! Y iRSuABYS HRIARY of ducts 16.
Any number of ducts 16 may be used, including just one. The ducts 16 are
longitudinal (axial) passageways formed in the material of the nipple 12. Each
duct includes an inner opening 18 in communication with an inner chamber 20 of
the nipple 10. Each duct includes an outer opening 22 that is open to the exterior
of the nipple. Fluid may flow from chamber 20, into inner openings 18, through
ducts 16 and out through outer openings 22.

A flange-like skirt or transitional member 24 extends generally radially

from the nipple portion 12 to an upper annular surface 26 of the mounting portion
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phraseol ogy "l ess than x" or "less than about x"
i ncludes x . The nipple 10 includes a second subpart

WwW@eoosoussé ng portion 14 forned at a di stal endPehesmos 15773

which is designed to be attachable to a container in a
fluidtight manner. Alternatively, a secondary collar
or‘r4 I Tke nadib dodye® ofithe meoundingdp driondddnay betfoeroed ohe gently

rliRee sVt U, aiopgh IS5 coBaRufy s ok Beafiep AL uer part 32 of

QHéQﬁ@lﬁr@tfng&)J bAN@SiAciuBat afdkndelid 94 Fhd @fomié?@ipmltlﬁ’bn inner
a greater romet er hardness than nipple portion

12.
|groove 38rnfiiedshercbetweenuhbe howeopait 52 may keslastically deformed

24 545 A BB RE 324 e Bty S PR B FgHbrove s

N8 Yifted Y ep @rddrmspibﬁd lmganatuwfemmee@n heesttares ashatn drap-fit,
substantially within the range of about 20 to about

grrewratidgbmeantr ahp@PBrably in the range of about 70

t b

1% a2l Bibpiel 16 ayPBe fotd 408 siglelyintahy fador jBinktiFogether
dﬂn@hlswbﬁor{mgrdoﬁ?rm?em thrmmhswatag f]rsmm]!?oelmeThethéuupplelm is

ar e ongal t uadl na axl. a or

orapa D tub RAve by o tie 40 ABResvE bbnd g PedLRoaing rehgmical
Og&xiggnﬁt%g r{iglmﬁé“agjﬁﬁé(fo?ﬂ‘b Wbrgh &Br LAP&LitshiaMehodMnay hold

des an outer op enlng
2thetjbint 4D§og¢thar t b withbeanderstood thattany siilableemetthad df forming

(B QUBREQLREY B SRaIayEe sy ao g, CopLi Ry DN shopmolding,

fforRg8mpl&ke Skl rt or transitional nmenber 24 extends
generalt&radlall y fromthe nipple portion 12 to an
upper B2 duskatesanwtizg sightindiffesent erogisrant érdarrangement of

BB AR 8050 0 T Tl st

Cﬁuﬁ@n@ér biduds iwtortemplated. Thd dwets apaatradgedin hhﬂangmar pattern,
mount | nlg portion 14 includes an inner lip 34 and
6

| early vertige 96 the triangie sinHiarly §pased from aé’f]qdﬁlg-qjor centra| axis of the
gﬁiﬁg%bef\%%cts-r 6 E ?‘?flf)rrlsg%ré et3dBRE RitRlRRd S AL 'td’ be arranged

rired SO as ecelve on a contal ner (no
shgialy oamhrmyene Iinet fnemi theerengabaxis. Eﬁhesafrangerdemsemf ducts are

gcéorgélpﬁ)t[eg tII'1 tgefgeﬁgtilvgl% cfo%%tey Irfﬁudpsr]thtr()hueghct%%trﬁbglgr11aOS this is just one
such. As discussed below, the ducts 116 may terminate with a round hole, slit,
chisel, “S"-shaped aperture or “Y”-shaped aperture (not shown), for example, or
any suitable terminal aperture shape. The termination or terminal end of each of
the ducts, whether a slit or other shape, may function as a valve.

In the illustrated embodiment of FIG. 2, the nipple 110 is also formed of a
two-part construction. The nipple portion 112 again includes a substantially solid
nipple end 113, which extends to a hollow, dome-shaped body 115. The nipple
portion 112 is similar to that described above, i.e., a substantially solid nipple

body including a plurality of ducts 116 extending therethrough. The body 115
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Bes cARdeugieared franueepengingrarplication

screw attachnent, and so on. The nipple 10 may be
formed as a single unitary part, or joined together

wo pasii0ses or nore parts. In this illustrated fPeBEUS2005/015773

enbodi nent, the nipple 10 is forned of two parts by a

joint 40. Adhesive bondi ng, heat bondi ng, chem cal

flarek agtward fitose thenbask ofjtheutipplastid andvebdnects do azoflar 142 for
sui tabl e t ho hold the joint 40 together. It
ﬁoppeﬁw‘%ﬁ%ggﬂ@g@%{ ﬁg?wﬁﬁy suitabl e nethod of forning

the nimgl 8 sHAOWSANdRe LI AN §Wp§blé%n@]ﬁ§tﬂjdﬁﬂfe wherein the duct
casting, or two-shot nolding, for exanple. FIG 2

161 (05 indeeskamnof therotber guats gearribed bareimniasia generalieylindrical

PG GRIY inibotig Vi St e Lo #7 EILp P hotb an enc-

dusit of s6cls arsteigpirat ed. The ducts are arranged in a
triangul ar pattern, each vertice of the trian

si ni | 1By 4sshawsda chisel- ahaﬁ%teémmus&éaﬁm%ﬁuatﬂé vgth pprosed
cPeQA{aﬂtsé SgHggétzM@u&?ena'.ﬁs t 668, tf\@qaﬁ’éresh Y n side, view in

I one e arrange axi al Ty oufwar
IHIGGSfammdlwievemiFlﬂ Gxis. O her arrangerrents of
that effecti

Chr ougiCr A Aeppneties s Siructits o clfe AR Hugt 16, Wis atso
4 ﬁ%ﬁ s%?—%ﬁéf@e B‘bﬁa %@t@)zjeléuﬂﬁ% it 81sTit 684 € OMthHard sidewalls
round hol e, sl

, , I sel ed aperture or
"BP4astrapE84taefined withimoa veldad) give (blhls@tfal@tﬂfe a duckapijl
sui habl Gio term nal aperture shape. The term nation or

O8nd of each of the ducts, whether a slit or

Ot her mMheP®es8BrmhiHACtHRtuRS iR FV@BVﬂ 6 sérvehss valves for allowing
illustrated enbodi nent of FIG the nipple 110 is

Sl flowravs dhreugh thmxm,tbtmm@pfalhft (PpRUbstRAtialiygprapletely in

gq%%rggté%%}%i%?}rgh cﬁgﬁq en%gﬁpgggﬁ%wq%lcl)éwy Zglrr;edshaped

body IHdgrtheflietaisogt the Ronbiroctichladf a Solkid-tyipeatipple dffthé foregoing
descri bed above, i.e., a substantiall {,bgol id ni

Oeeaio diag6 910 filed
g(?&'bEEPQQ %cﬁ%dﬂer%%ﬁf inGrBSrRe Ir?gréq%gtﬁﬁ)gaﬁ &uch

€ nipp and connects to a cC
aefarente lﬁ;}nd:tcde:erb@cﬂ neeegsany irsiewnf.thEldiacl@swwh@miveady provided
nother atl ?ﬂ] on a n{ Pel e.end structure wherein

na ure of the present invention.

In another embodiment and form of the invention shown in FIGS. 8 and 9,
the same multi-use concept can be effected using a variety of openings in the
same nipple. In this form, openings 22a, 22b and 22c are provided, each with a
different diameter. In this version, the same flexible and soft material is used as
previously described, at least in the area defining the holes.

Turning now to FIG. 10, a nipple duct opening (aperture, terminus or hole)
is shown in a first condition, such as where fluid is to flow under a condition of a
first level of applied suck or pull of the infant. In this first condition, opening 22

has a diameter d’. Upon application of a second level of applied suck or pull of
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16 (or indeed any of the other ducts described herein)
has a generally cylindrical internal cavity

WO e0ositnssé ng in a small dianeter outlet 692. FP@/UF2005/015773

shows an endvi ew of such a structure. FIG 4 shows a
chi sel -shaped termnus for the duct 16, with opposed
shel enfant thabisgreated tisare thenfirist levehdhé opaninigi 22 4&p, expands to a

Iatter sho i i d [ FIG 5 d-
arestesamater ol eyl 3hallopingpaiefidadBin.c 16 sof geribie
g@%eﬂbp@é&ri@%théém 44 éerﬁMFané‘@é(r‘ué’c%n&inq}fBIé glansdtape

a and 692b ending In a s . tboard sidewalls
694a #Asnaedmbideei asdrietyt ofi eriteriaveidy B9establishedinsterms of the

fdtélpiﬁ-gt ?gﬁp??clﬁ:eﬁuaéq de %F@g eéaf:eet?f\/‘glggovaégﬁé@%f Jrhis permits
Y élﬁ@bﬁgpf)lbl{b%ef tafld¥¢ <o érhibﬂlélgge bt&hgﬂé BpEStruBWf suckling

genefally (or substantially conpletely in certain
sondidionees) preventing flow back into the nipple.

Furth t
L el o b PR FRBSA AL P T 8 weh as any
GespeiatidguetsptoiabeqroVddsd ideardativeNtiondIH8 &r Shba-ﬂexnble nipple.
filed Cctober 29, 2003, which is hereby incgrporate
phher elfugtdiece, tham@@uw angier thgewewd@%ﬁbq'nalaé}?e@dapted to
f r

NBFBRST e KL o, of B thle TEo T VAR, dFanEn Bl i flow
eablsthncendemmblﬁgm arfe oMmormseckllngrcrﬁtélmm Fonei@ar@ﬁle, 8he duck-

the sa mul ti s e effect
Tl hipe SO R Shann B Syt BBirmSdad n Fabh fistinge to open
P u e\n@ﬁ Me SPSABR é‘%en’?a?@ o?B?ec?e@érnﬁ'lh@d e 'o$| ﬁ@c{;ative
eac a different dianmeter. In this version he
snaesdrbeﬁdmhe vseuuﬂd aliow fiomt enderia first prassuse lqyeb wihilestthers would
_leﬁscr bed ast in th ar a defining the holes.

low .‘f@”HB&Pt“Ba 'ed aﬁs-:cog ¥pl e duct openi ng

(aper ttH®, whietha We@mohcria%)bee‘h SdEBiBelt With fesrpébt to certain
condition, such as where fluid is to fl ow under

quattiredembedinents sit wilkhe Lngersipnsl by thasecef sl \@uthﬁ at that there
tar}g mg&%‘étlo S, sbgétﬁufléﬁssénc? Bﬂ%rtdhgﬂgeg ?r%{'cré% t?t.;made, yet will still

fall within the intended scope of the invention, as set forth in the following claims.
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has a dianeter d'. Upon application of a second | evel
of applied suck or pull ofthe infant that is greater

wo bas/11dses first | evel, the opening 22 then expeemEsS1005/@15773

greater dianeter d'", (see FIG 11) allowing nore fluid
flow. The soft flexible material described herein can
MWhat is elaimeddsi ation in hol e dianeter. As noted
above, a variety of criteria may be established in

t er ns ,Of 1 | fo determ ne the

rate o1f 'fa‘b é&ﬁd %%(a' nlgﬁﬁrﬁpgﬂg its a single

nipple ta rimplé diodg hettirigoatasast enelsippRl ehiAg SRS thdrethrough
of suckling _conditions, However, it wll| be understood

that this sz?" %?@qum%ﬁéﬁﬁ Hy@ugwawbnupp!% sang/mpple opening being
associ at ed @?J,%@e%?@qhqie%Foergr#ée\gzgngq'Ogv [l _entl onal

hard or non ni p cture of the
openi ngs and/ or ducting woul d accordi ngly be adapted

to vard olibé yigmee of Cldilui dviiérein said diyeasionesepple opening
gven s ly fluidsflow resistance,

&36898?%5% 88@0\69%‘%’@@%’??"}5 V¥€?I teria. For

exanpl e, the duck bill type structure shown in FIG 5

coul d eThoadigpledf Chigatwhéeirnasia rhp‘p@%@nﬂgj in size in
the application of a certain or predeterm ned | evel of

RBSRANSELORNEggE dN PrRSPIre8RPiEchid $Aid Mirpleunder a first

pressure | evel, while others would allow fl ow upon

r eachiy ngTﬁeﬁggﬁé‘@fb?é’ﬁh wWheRin Y44 .5@% ﬁ\éﬁfggs%dﬁ%s

been describ h respect to certa|

@cboohinmaddte a pnedwtelrmutmi fioml eatet depkniayng hps:e oot wkhbre suckling
in,the art that there are nodifications, substitutions

AP her changes that can be made, yet will still

fall wthin the intended scope of the invention, as

set f @& thhé Rigge of clidigvd %hér‘e?ﬁ é@d\é@%klmgsc%ﬁhr@gaééd ona
1. An inproved feeding ni , conprising: a nipple

p
aRge AENeIR]IvE: Presadie gﬁf@ra%@mxetmkrr@ actiareef an infant.
therethrough for conveying fluids through said nipple,

varyi S T8 aRIT LRSI TOWECTRRERL s G oR B otk wnen

sabjctdd tocasdativeprasgyree openi ng changes in size to
provide the varying flow rates.

7. The nipple of Claim 1, wherein said nipple includes one or more

elongated duct having a length to width ratio greater than one.

8. The nipple of Claim 7, wherein said elongated ducts are offset radially

with respect to a central axis of said nipple.

9. The nipple of Claim 7, wherein said nipple and said one or more

elongated duct elongates when subjected to negative pressure.

10.  The nipple of Claim 9, wherein the amount of elongation affects the

flow characteristics through the nipple.
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3 . The nipple of Caim1, wherein said nipple opening
changes in size in response to changes in pressure

wappsiied3¢ o said nipple. 4 . The nipple of C apar/l$2005/015773

wherein said nipple opening is sized to accommpdate a
predeterm ned flow rate dependi ng upon one, or re
suckl 1hg chhe sinpie ij.(;'alrﬂbfﬁ@"b‘ﬁfeg‘g ehangss 'Hﬁﬁ’v‘f r%%}sei n

éé‘éo%ﬁﬂé%‘éhiq}gpéﬁnhigﬁ@;%ig%peﬁmgqo%a%_r ange of negative

pressure generate e sucking action of an infant.
6 . The nipple of daim1, wherein said nipple opening
di | at ¢3. wh&he siggle of Edritro? nulereirn ehangsssinflow rates e

e Sig bl ST e ol A To faES, Po°

greater than one. 8. The nipple of Qaim7 , wherein
sai d ebongThechishletos Gaim Df Waeteim ablaagesinvilavhrates jiect

to a central axis of said nipple. 9. The nipple of
aceomplished/piepeimittilg s GpENINgIAAils angﬁ 'OE$“%8F gore duct to

glog@%?% ed duct el ongates when subjected to negative

ure. 10. The nipple of Cdaim9, wherein the

amount of elongation affects the flow characteristics
t hr ough. t h@heimppple.of Claitmé, whefslie aghajority af said nigkle és polid.
changes in flow rates is acconplished by permtting

nr ety ohagatpP i 4; wheref sBaRe ofedufipble s hotow

permtting said one or nore duct to elongate. 13. The

ni ppl agof Gihei ripple, of\dlaine 7nwhkezigeaid oné bomaratedengated duct
acconpl i shed by permtting said opening to dilate and
sunctions s flawravament featul®.ongate. 14. The nippl e of
Caim1l, wherein a mgjority of said nipple is solid.

15. The ni W{elerg&g)le%f?@%njr 1 6}"%6%iﬁfe%cﬁ‘%ﬂf Qhid ¥n®br Aré ducts

ni pple’'is ho e nipple of daim7 , wherein
sedlddena roundropeniegat gatecnindisdhereof.

18.  The nipple of Claim 16, wherein each of said one or more ducts

includes a S-shaped slit at a terminus thereof.

19.  The nipple of Claim 16, wherein each of said one or more ducts

includes a Y-shaped slit at a terminus thereof.

20. The nipple of Claim 1, wherein said nipple end has a Shore A

hardness of less than about 10, at least in an area proximate said opening.

21.  The nipple of Claim 1, wherein said nipple end has a Shore A

hardness of less than about 1, at least in an area proximate said opening.

22.  The nipple of Claim 1, wherein said nipple end has a Shore A’

hardness of less than about 10, at least in the area of said opening.
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functions as a flow augnent feature. 17. The nipple of
Claim 16, wherein each of said one or nore ducts

WO nipsads3e a round opening at a term nus ther eoPCT/LIB2005/015773

The nipple of Caim 16, wherein each of said one or

Ther cor. 15nEFIpHIEDByaind pRGen e Hipe FidhayR sppore 00

haidhess ©f abouh2@ talabbst 45 dt lekest imalV-sba peokisiaté said apening.
term nus thereof. 20. The nipple of Caim1, wherein

sai d pippl e_end has Shore har dness of, | ess t han )
Sbout 240" ThEMinale of LI hrwhersth e tow Pate PrissdRmigeortion to
thelpeddiepreBs@eof Claim 1, wherein said nipple end

has a Shore A hardness of |ess than about 1, at | east

in an_area proxi mate said opening. 22. The nipple of
d ai N2, whAdtieple, s@m@rigingpl e end has a Shore A

har dnes f . t, i1 -

oo 2o % Bl el T oot il R 848 o e

sai d ni ppl enputh baa wwebhnd deily foanedess Slataiz tlavitgy 4 Shore A
about 45, at least in an area proxi mate said opening.

24. The ni pppeness@afigss thangneueill ane 1 ow rate
vari es Id Ié’éﬁ%.ret\}é?%b'ié)ogst gﬁ%@ﬁﬂ%%&%fxf‘e@%ﬁ%&éﬁtpyﬁ portion.

ni ppl e, conprising: a su tia

portion adapted to be inserted into the nouth of a

user a6d béhagifpe ofLlaim a5 mhencirabaidatileastanSharable opening

har dness of Ifs thaﬂ?{aboHt é{ﬁﬁ and at | east one

GARYSYS @rgpart %Sf%@%i BHIY FALNBRE of said nipple

portion. 26. The nipple of Oaim25, wherein said at

| east 2pne maiipglelfer BAGY fer@in RodYsrisway:yi ng fluid rates

t hrough said nipple. 27. A nipple for baby feeding,

conpr i sieh@iPple iINcpising a muralify e dacts foraedtiy asfensltheseof, each of

formed in ap,; of. sai ' ,

ducts term %%'ta Mlé}a{ﬁﬁr(gﬁéuo%gﬁéﬁnd%tb@a‘@ ganrgéééﬁéb%r &;nveylng
fluids through said nipple, said ducts and openings being adapted
to dilate to provide varying flow rates for the passage of fluids
through said ducts and openings in response to different suckling

conditions.

28.  The nipple of Claim 26, wherein the nipple has a Shore A hardness
of less than about 10.

29. A nipple, comprising:
a nipple end portion sized and shaped to be inserted into the mouth of
a user; and
a plurality of openings defined in said end portion, with at least one of
said openings supplying fluid at a different rate than another of
said plurality of openings.
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fluids through said nipple, said ducts and openi ngs
bei ng adapted to dilate to provide varying flow rates

wo evostis3passage of fluids through said ducts BemMUS2005/015773
openi ngs in response to different suckling conditions.
28. The nlgﬁwg of Caim 26, wherein the nipple has a
Shor e 30-har Hir8ppig of Slaim: 2 whasein Saie opeoings aferignr@ed ina
C r
CRBR P P GaiahifbiBMairft 4 PRy éA%@Q%&QoP%@s%H%E thm
of openings defined in said end portion, mnth at Ieast
one ofBEaidAnmaphn@ﬂ1hapmbyhpgefbmmdﬁahga di fferent
rate than anot her .of said ura openi ngs, 30. .
The' ni ppPe BRI 26EaaBreRHCK ISy SEFeAyEtgn o conveying
formed in a fR4SHBLg ﬁfsaﬁﬁhlﬁgl)lé' Eﬁidedlftﬁ\ﬁaﬁ}%gaaﬁmiraﬂeﬁgth and
har dness of | ess thanh about npr oved
f eedi ng ni ppsaid ax@hength rbgnngacharmaaélawm/pn@gld@tvarwgtflow rates.
one duct forned therethrough for conveying fluids
t hrough said nipple, said duct having an axial |ength,
and said axial |ength being changeable to provide
varying flow rates
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