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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, it 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 bottle-fed babies
is often considered to be more piston-like or a squeezing motion. In order to stop
the abundant flow of milk from a bottle with an artificial nipple having a large hole in
the end, infants might be forced to hold the tongue up against the hole of the nipple
to prevent the formula from gushing forth. This abnormal activity of the tongue is
referred to as tongue thrust or deviate swallow. When breast-fed babies are not
sucking or swallowing, they may rest with the nipple moderately indented by the
tongue, while bottle-fed babies rest with the teat expanded, i.e., indenting the



tongue, while bottle-fed babies rest wth the teat expanded, i.e.,
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SUMMARY OF THE INVENTION

An object of the invention is to provide an artificial nipple that is made of a
material that minimally impacts infant oral development. Another object of the
invention is to provide an artificial nipple that permits milk to flow therefrom at typical
breast-feeding suction levels. Yet another object of the invention is to provide an
artificial nipple that does not permit milk to flow through or substantially stops that
flow when compressed, or constricted radially through elongation. Still yet another
object of the invention is to provide an artificial nipple that is positioned in the oral
cavity in a similar fashion as that of a mother's nipple. Another object of the
invention is to provide an artificial nipple that permits milk or other fluids to flow

therefrom in a manner and rate similar to that of a mother's nipple.



encourage a suck/swal |l ow breathe pattern simlar to that of natural

breastfeeding. This reduces or elimnates the undesired forcing of breast
mlk to awbeedimgs2rnfant. I n one aspect of the present POTAIS2006/0250a0 baby
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mounting portion. The mounting portion may be formed of a material having the
same Shore A hardness as that of the nipple portion, but in this embodiment, the
mounting portion may be formed of a material having a relatively higher Shore A
hardness to that of the nipple portion. This provides a more rigid structure for
attachment to a container, for instance.

In another form, the nipple may include a nipple end and a body portion. The
body portion may include a vent formed therethrough, or multiple vents. The vent
may include a horizontal passageway in communication with atmosphere, and a
vertical passageway in communication at a first end to the horizontal passageway
and at a second end to an inner chamber of the nipple.

Another aspect of the invention provides a baby feeding apparatus including
a substantially solid nipple being formed of a material having a Shore A hardness of
less than about 10, and one or more ducts at or near the nipple tip for conveying
fluids through the nipple, and most preferably extending through the generally solid
nipple portion.

Yet another aspect of the invention provides a baby feeding apparatus

including a substantially solid nipple having one or more ducts formed therethrough



ni ppl e portion. Yet another aspect of the invention provides a baby feeding
apparatus including a substantially solid nipple having one or nore ducts
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ar r angreness otlesk dhdne abeue18.eshd an extending elongated portion sized and
shaped to be insertable into the mouth of a nursing infant. The extending portion
includes a proximal portion and a base portion and one or more ducts through the
solid nipple portion from the proximal portion to the base portion. The base portion
has a radial flange extending outwardly therefrom, and a container attachment
portion formed to be unitary with the nipple portion. The container attachment
portion is generally cylindrical, and has a first end connected to the radial flange and
a second end. The second end includes an internal groove formed about an internal
periphery thereof. The internal groove is sized and shaped so as to be removably
attachable to a container having a matching thread (although this mating thread and
groove arrangement could be reversed).

Yet another aspect of the present invention provides an integral nursing

nipple including a substantially solid nipple formed of a material having a Shore A
hardness of less than about 10, and an extending portion sized and shaped to be
insertable into the mouth of a nursing infant. The extending portion includes one or
more ducts extending therethrough for conveying fluids, and a base portion. A
container attachment portion is attached to the base portion. The container
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ni pple including a substantially solid nipple fornmed of a material having a
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outwardly fromthe distal end of the extending portion in a nmanner nuch
nor eancchowitkatonatesial bekavaesyunden menipuladion byrhetintantin suckding, bethiike many
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conbi nation with other features of the present invention, can be tailored
than any prior art artificial nipple with this very low Durometer material. The infant
also is believed to engage the soft area surrounding and extending outwardly from
the distal end of the extending portion in a manner much more reminiscent of
feeding at the breast. Furthermore, and unlike many prior art artificial nipples, the
present invention permits the fluid flow characteristics of the nipple to respond to
changes in vacuum. lt is believed that the low Durometer material of the nipple,
possibly in combination with other features of the present invention, can be tailored
to allow a higher fluid flow rate at a relatively increased vacuum (by the infant).
As will be evident herein, the most preferred durometers are considered to
be in the range 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.



to allow a higher fluid flowrate at a relatively increased vacuum (by the
infant). As will be evident herein, the nost preferred duroneters are
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acconpanyi ng draw ngs, formng a part hereof erein like nunerals refer
to |like part throughout. BRI EF DESCRI PTI ON CF DRAWNGS FIG 1 is a
sectlonal VI ew of one embodi ment of a nipple according to the present
3 jed view of ducts with valves in a variation

Fre— T PL F S a reduced-size bottomview of the nipple
of FI G 1; FI G 3is a perspectlve view of a second enbodi nent of an
i nt egr al mﬁpnlneeasermodahgev\mﬂdm emésdimentrofentipple a¢do@ling tostha t op
perspective view of the collar portion of the nipple of FIG 3; FIG 5 is a
bot RSB Ne view of the collar portion of FIG 4 FIG 6 is an
enl arged med 1PaistdrPehMr léW'tﬁ'dddté Withhavedin®d va?ﬂd%ﬁfntéﬂﬁe(?fpél@%fm ppl e of
FIG 3; FIG 7 1s an enlarg and partially sectional illustration of
anotfé: 1port|on of the ni pple of FIG 3; FIG 8 is an enlarged bottom

perspect iges W 8% Laut§-HPBoorR vid B ik nipple of FIG. 1;

FIG. 3 is a perspective view of a second embodiment of an integral nipple

according to the present invention;

FIG. 4 is a top perspective view of the collar portion of the nipple of FIG. 3;

FIG. 5 is a bottom perspective view of the coliar portion of FiG. 4;

FIG. 6 is an enlarged and partially sectional illustration of a portion of the
nipple of FIG. 3;

FIG. 7 is an enlarged and patrtially sectional illustration of another portion of
the nipple of FIG. 3;

FIG. 8 is an enlarged bottom perspective view of the nipple of FIG. 3;

FIG. 9 is a perspective view of a third embodiment of an integral nipple
according to the present invention;

FIG. 10 is a sectional view of a fourth embodiment of a nipple according to
the present invention;

FIG. 11 is an enlarged partial sectionat view of a mounting portion of the
nipple of FIG. 10;

FIG. 11A is a partial cut-away perspective view showing the vent of FIG.11;

FIG. 12 is a bottom view of one embodiment of an arrangement of fluid ducts

according to the present invention;



FIG 9 is a perspective view of a third enbodi nent of an integral nipple
according to the present invention; FIG 10 is a sectional view of a fourth
enbodi nerwoabo7200842ppl e according to the present inventi eqr/uUsk€s/0ih10 s an
enl arged partial sectional view of a nmounting portion of the nipple of FIG
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of an enbodi nent of le simlar hat shown in FIG 10, illustrating
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sect nippid ofviFi&sIOpf various types of termini for ducts; and FIGS. 17A-17B
d I f th the f t FIG 18
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the long axis a helicaltype extrusion for use as a forcement el enent
in a nippF&s. ’Faaa §ea!¢r§lwqmwfsmemb@dwem bavinga twhbledimasit of FIG 19A;

FI G ro 0 ew | ooki ng al ong the | ong axis of another

enboEﬁ'&gkﬁe"g?& 'ﬁ@?ﬁ?%‘ﬁﬁ] P‘é'ﬁem to be enbedded in the nipple; FIG 2 1
IS a crospK3erdA walcrcssemedt@ﬂhl ﬂ@wﬂb@lﬁﬁg%%ﬂfwloﬂgla&@éf anelikwtyperbodi ment
of areinforcing element to be enbedded in the nipple; FIG 22 is a

crosgﬂﬁéﬁé@nM&SW@%@VEWCQ@%Féfﬁgn@ﬁénladﬁgp@us of another enbodi nent of a

rei nforci pgae{ p%?)e&%ﬁlggg%qu tHe%%Bgdﬁ%ﬁ%qFI@“%ﬁ both the interior
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FIG. 21 is a cross-sectional view looking along the long axis of another

embodiment of a reinforcing element to be embedded in the nipple;
FIG. 22 is a cross-sectional view looking along the long axis of another

embodiment of a reinforcing element to be embedded in the nipple, where both the

interior and exterior of the element have been modified from a smooth circle; and
FIG. 23 is a view looking from the bottom up toward the top (proximal end) of

another embodiment of a nipple having an internal web-type reinforcement member

similar to that of FIG. 20.

DESCRIPTION OF PREFERRED EMBODIMENTS

FIG. 1 shows an embodiment of a nipple, illustrated generally at 10, for use
with a container, such as a bottle or bag. The nipple 10 may be made of any
suitable material, but in a preferred form is made of a silicone material, such as 5
silicone rubber. Preferably, the nipple material may be silicone, but could
alternatively be other materials, such as thermoplastic elastomers (TPE's), such as
polyisoprene, and others compatible for nursing.

It will be noted that, while described in the environment of human infant feed,
the invention has broader application to animal feeding, providing fiuids to 10 non-
infants, and so on.



DESCRI PTI ON OF PREFERRED EMBODI MENTS FIG 1 shows an enbodi ment of a
nipple, illustrated generally at 10, for use with a container, such as a
bottl e orwbago7/obbe7ni ppl e 10 nmay be nmade of any suit abl ecmatsesocabsoibut in a
preferred formis nade of a silicone material, such as 5 silicone rubber.
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t he rial of which the nipple portion 12 is fabricated has a Duroneter A
(or @%&58 Ry r‘?fﬁ%'@n%§§ﬂﬂ‘l%?@& g‘ﬁmﬁﬁ-al ly within the range of about 1 to
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abouithin the¢angest X to about 3, or switching to the Shore 00 scale, most preferably
in the range of about 20 to about 45. Below the latter range is nonetheless alsd
considered efficacious. It will be understood that the use of the phraseology “less

than x” or “less than about x” includes x.

The nipple 10 includes a second subpart or mounting portion 14 formed at a
distal end thereof, which is designed to be attachable to a container in a fluidtight
manner. Alternatively, a secondary collar or like attachment piece could be used to
attach the nipple 10 to the container. The material of which mounting portion 14 is
fabricated preferably has a Durometer A hardness that may be formed of the same
or a greater Durometer hardness than nipple portion 12. In one embodiment, the
mounting portion 14 has a Durometer A hardness that is within the range of about 1
to about 100. More preferably, the material of the mounting portion 14 has a
Durometer A hardness that is substantially within the range of about 20 to about 90,
or even more preferably in the range of about 70 to about 90.

The nipple portion 12 illustrated in FIGS. 1 and 2 include a plurality 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



The nipple 10 includes a second subpart or nounting portion 14 forned at a
distal end thereof, which is designed to be attachable to a container in a
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contact molding, ultrasonlc welding or any suitable method may hold the joint 40
together. It will be understood that any suitable method of forming the nipple 10 may

be employed, such as molding, casting, or two-shot molding, for example.

FIG. 2 illustrates one embodiment of an arrangement of the ducts 16. The
ducts 16 number six individual ducts, although any suitable number of ducts is
contemplated. The ducts are arranged in a triangular pattern, each vertice of the
triangle similarly spaced from a middle or central axis of the nipple. Two ducts 16
comprise a set and are positioned so as to be arranged axially outwardly in a line
from the central axis. Other arrangements of ducts are contemplated that effectively
convey fluids through the nipple 10; this is just one such. As discussed above, the
ducts 16 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 of the ducts, whether a slit or other shape, may function as a valve.

FIG. 3 shows another embodiment of the present invention. In the illustrated
embodiment, the nipple 110 is formed of a two-part construction. The nipple portion
112 includes a substantially solid nipple end 113, which extends to a hollow, dome-



contact nol ding, ultrasonic welding or any suitable nethod may hold the
joint 40 together. It will be understood that any suitable nethod of
form ng twe wepse2710 may be enpl oyed, such as nol di ng, PCRAIS200g/025010
two-shot nolding, for exanple. FIG 2 illustrates one enbodi nent of an
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abov oriiedeof, a RatsEedRifinlngyosstings M52 pherebefed athedddidigaration ao ty of
ducts 116 extendi ng therethrough. The body 115 flares outward fromthe base

of tARYhoarmethof aptiraliyeéeloselispaced apanings1$d er aoyisutiablagnethiod bottl e
(ot oPBting Bahade R Byl HIDAMIIDS He Solbf! 16K obdfiREogung to the

present 1 nventlon. ere is torned o astic
mat etlieatonfifiueatian 48 atel providedise asdo penmitlmatesiablefiakl boty4 15%0ount i ng ring

146 i s positjone t a top end of the collar 142, The nounting ring 146
i s fB?ﬂ%@a?éhf%g%t ?rm)aﬁ"?ﬂtlﬂig g g{ﬁgr?é‘dsl?mq’ ﬁeﬁlﬁrﬁ}ya"f‘@x?ﬁém?f&&ma 19 or am'gnous
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defining openings 152 therebetween. The configuration 150 nay be forned of
a pl tastening the cellastidtosmhotile, spemiangior example, angetxafithegsde 166 (sed of

ot FERoR R dur i i0n 148 are provi ded so as to permt maierial of the body
115 to peRefdrfihg tb MGUIhtHid EieWeRthe REnBddigheht Bf ArCaiR6iANBIpPRCYMBLY af fi xed
thereto in manufacture. An inner surface 154 of the collar 142 may i ncl ude
a dethecresgnt invention details the attachment of the nipple body 115 and collar 142.
In particular, a lower end 158 of the nipple body 115 is positioned by molding,
casting or the like so as to be intermingled or extended through the openings 152 of
the mounting ring 146. As a result, a lowermost surface 160 (and see FIG. 8) is
created on the lower end 158, which is oriented downwardly and positioned so as to
sealingly engage a corresponding surface of a nursing bottle, container or the like.
A vent 162 is shown in FIG. 7, for instance. As noted, the lower end 158 of
the body 115 is joined to the collar 142. A horizontal passageway 164 is formed
through the sidewall material of the nipple body 115. The passageway 164 is open
to atmosphere at an outside end, and communicates at an inside end with a vertical
passageway or air inlet 166 (FIG. 8). The vertical passageway 166 is in
communication with inner chamber 120 of the nipple body 115.
FIG. 8 shows the nipple described in FIG. 3 from a bottom perspective view.
The vertical passageway 166 is open to the inner chamber 120. Also, the sealing
surface 160 is shown generally at a position whereby the nipple portion 112 joins

the collar 142.
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fastening the collar 142 to a bottle, such as, for exanple, a set of
threads 156 (see FIGS. 5, 6 , 7 and 8). Referring to FIG 7, this view of
t he enbodwomnd7/ms42the artificial nipple 110 of the preseg/uspesnioon
details the attachnment of the nipple body 115 and collar 142. In
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the present invention wherein the nipple portion 212 is offset with respect
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siliCOWNBht erial, such as silicone rubber.

The nipple portion 312 is a generally cylindrical and substantially solid body.
Again, the material of which the nipple portion 312 is fabricated is of a Durometer A
(or Shore A) hardness that is substantially within the previously described preferred
range. Of course, other shapes besides cylindrical can be used, such as
orthodontic-type nipples, and so forth.

The nipple portion 312 includes a plurality of ducts 316 (see FIG. 12). The
ducts 316 are longitudinal (axial) passageways formed in the material of the nipple
312. Each duct includes an inner opening 318 in communication with an inner
chamber 320 of the nipple 310. Each duct 316 includes an outer opening 322 that is
open to the exterior of the nipple. The ducts 316 may be arranged as shown in FIG.
2 or, in the alternate as shown in FIG. 12, or any suitable effective arrangement
which takes into account the nipple 312 material and other factors such as the
length of the ducts through the nipple, and the amount of flow through desired.

During use, fluid may flow from chamber 320, into inner openings 318,
through ducts 316 and out through outer openings 322. In an alternate embodiment,
the outer openings 322 may include valve devices (not shown in this version, but

see, for instance, FIGS. 16A-16C and related discussion thereof).
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The nipple 310 may be formed of two subparts including a substantially
solid nipple portion 312 at an upper or proximal end thereof for insertion
into an iwbane7/®s4wut h and for conveying fluids therethrougis26ocoesoan
attached contai ner (not shown) and a |lower or distal end including a
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10 and 11, the second subpart~or nounting portTon extends fromand is
at t awindainen t he ni ppl e portion 312. The nounting portion 314 is attachable
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Dur areusting\poaiodrgiss antdshotireintmbae és@illie FIG. 11, is an inner lip 378
positioned radially inboard from a generally horizontal land 380, which, with inner
wall 382, define a generally open channel 384 for sealingly engaging with a
container such as a top of a bottle (not shown). The inner wall 382 may be provided
with a thread feature 386 to engage a corresponding feature on the container. The
thread feature 386 may be a single raised thread as shown, or any suitable
numbers of threads for engagement with the container. Furthermore, the horizontal
land 380 and inner lip may include a channel 381a and 381b formed therein which
functions as a vent.

Channel 381a and 381b is also shown in FIG. 11A. It has a radial part 381a

that extends across the land 380 from the inner sidewall 382 to the inner lip 378.
While inner lip 378 is relatively thin in its radial dimension, channel part 381b is
nonetheless formed therein on its outboard facing side and mates with the inside
wall of the bottle. This vent structure 281b does not appreciably change whether the
nipple is screwed on with a small or a larger force. Radial channel part 381a is deep

enough that it can be compressed without affecting venting.
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secure and | eak-free attachnent to a contai ner. Sandblasting the nold for
the nmounting portion 314 to provide a matte-type finish for the nol ded

pi ece i n wbaothmweaded area is useful for reducing frictipomush@as/osonew ng
the nipple on a container. The nipple portion 312 extends into a done-Ilike
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ri N@hemical bonding, casting or any suitable method to unite the two. Again, the mold

in which the present invention is molded may be sandblasted in order to produce a
heavy matte finish on the nipple. In this manner, friction is reduced when screwing
the nipple onto a container. This is particularly advantageous in a mounting portion
made of silicone rubber or similar elastomer.

Turning to FIG. 13, another embodiment of the present invention is shown to
illustrate a set of dimensions of a preferred nipple. It will be understood that the
dimensions, lengths, widths, radii, and so on as provided herein are changeable
according to a number of variables related to the material used to form the nipple,
the intended end user, manufacturing, flow and other factors. The provided
dimensions are intended to illustrate a preferred embodiment and are not intended
to be limiting. Structurally and dimensionally, the nipple 410 shown in FIG. 13 is
similar to that shown in FIG. 10, and therefore these dimensions may be beneficially

" applied to the nipple shown and described in FIG. 10, for example, as well as other
embodiments.

As above, the nipple 410 includes a nipple portion 412 and a mounting
portion 414. Preferably, the nipple portion 412 is made of a platinum cured or similar
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388 reinforces the nounting portion 314 over the thread feature 386,
thereby assisting the mating of the thread feature 386 with the container,
and prevewmd0ttes4zounti ng portion 314 from fl exi ng out wacwlus2evaensonei ng
attached thereto. The retaining ring 388 is held in place at | east in part
by f 14. The

ri nas@ cﬁ’%géﬁégﬁg %%Béf?A Hﬁ:@% 'h§§%$%ﬁ?é§ P I ca é’é)gg‘g Smaegof t he

ni ppﬂrrep[ejm)rtreuéh 2af thbemrmla4podraslan nseftabliepptiaidength csf\eduoluaﬁBenrrm adi ff erent

A e R
enboeudmgquéh@maypa%@n%%ﬁ thérd 6F tﬁ%qhﬁrﬁlérfhﬁh R@t%é’ﬁfstt b8hmsler rﬂﬁﬁlem)unt i ng

ortion co- nol di ng, adhesi ve bondin heat bondi ng, chem cal
bondmcrr@pn éagtarwbm@w alsy insert some orreve@alltorﬁtrmrskre 41 Tﬂrmveﬁ@lalamgth he nold

or octiche sotfa B5RRE .44 i, Rl BRI he RO ckefEnt Bl Uor | €

r edugfeisviraisitia émdllgeﬁ/\}e%nfthé@kmgmé@ nipple poetionednd tHa mouatr@@btaseul arly
advant ageous in a nounti ngfg@r on made of silicone rubber or simlar

el astBeeY likerthahiohghe arealaof the maiwrnkike dhd sianasied picrisdselt dee skt nvent i on

|s SE’@Y"Q Os ons of a preferred nipple. It wll
under seiaogdét%:hlé% gﬁﬁ%l‘%’ﬁ%%%%@ IIiJipgﬁ{gt hs, widths, radii, and so on as
pr ovi ded Tiez duct 422 fohmed éatileenipplequaltiog 448 rafcrmmEby af21v&rmrabjuesm rel at ed

to the materi al usedtoformthe ni Ie, e intende d. user,
manu® RAHPY RIOCEIHUFRG PINVER CT"E?@t% h‘b SF8§|t%H‘Cg¢‘?£HQp s are intended

to i .Mbr&g .2k a @ﬁzersrreql rﬁmhﬁ@.émaferarﬁ'e@nﬁag% merémyﬁdoﬁé)d@a limting.

Structurally an di mensional ly, the nipple 410 showm in FIG 13 is simlar
to t422. shown in FIG 10, and therefore t hese di nensi ons may be

benefi ci lied tp t and sch for
exanpl e, ag}%gWqu tlgg Qﬁrﬁ%'? Hg ﬁ%‘f@n‘? 5‘3) rthﬁgn% %§Ih8 | ncI udes a
ni pph&rdRess bpBO 4tie @B ro@edrembuneemcuﬁfererfrdw&haﬂrﬁfmr RPOFIG. 1dy6én ni ppl e
portion 412 is nmade 0 pl ati num cured or simlarsiljcone rubber havi ng a

Shor #ah amaarmréersperrpherfal ehatned 4B dv %H@%b%ltbﬁﬂwntmﬁéqw%f@ %ortion 412
of trte‘?armnglﬁ*r%s@? sh@\?vna@ ad @59@) TH@Xbidth bf@\% r}i\gﬁﬁtrrﬁ?g\?hroﬁ%e%h%é great er

di aneter di armeter o mes the suckling
I nf a4%.6mam. dtker ﬁelama‘ee dfﬂ)hne nigplé bee theppdraetdsathope stestiitwed, iamst setDdutm of
ni ppI e

n FIG. 10.

Turning to FIG. 14, the nipple portion 512 includes a duct 522 with a modified
terminal aperture 591. The cylindrical duct is 1.1 mm in diameter. The terminal
aperture 591 is round in cross section and 0.15 mm in diameter.

The nipple portion 612 depicted in FIG. 15 has another embodiment of a
modified terminal aperture or terminus 691, which is chisel shaped to provide a slit-
shaped opening. In this manner, the terminal aperture 691 may beneficially function
to prohibit unintended flow through the nipple and other beneficial flow
characteristics.

FIG. 16A shows another variation on a nipple end structure wherein the duct
16 (or indeed any of the other ducts described herein) has a generally cylindrical
internal cavity terminating in a small diameter outlet 692. FIG. 17B shows an end-
view of such a structure.

FI1G. 16B shows a chisel-shaped terminus for the duct 16, with opposed
sidewalls 692a and 692b which end in a slit 693, the latter shown in end-view in
FIG.17A.
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portion 412 and may al so insert sonme or even all of the skirt 470. The
overall length of the nipple portionis 40.3 mm It wll be noted that the
fl exi biliwg2emdsett ensibility of this transition area Pperwseseciokdio

el ongat ed nipple portion and the nounting base, is very like that of the

o 0 2, oA 8L o] i SPICA B g AR L. 470 o

stretches an uct r med he ni ppl e

porthaﬂﬁhqg%&hlsel él@mmegﬁa adBI2Bemtmgimaistit aQMdtmr@SMIsMag pl ati num
cured sj| gne rubber as ﬁhe nol ded n erial. The duct 422 is 1. 1

mm @’Pdd@%ﬂﬁa %f#nedﬂHB'ﬁ'Q g l@@%)’%”ﬁ'ﬁ&ﬁ%‘!@eé Ckll@'ﬂ COMH@UIAHARt i ng porti on
414 is n%fotheée ?éﬂ'ryﬁ?lnﬁrddf@%%rmmsng ovvn ré‘ncﬁ&'@!@%@ﬁﬁé UE{]rgo The

depicted e I ment fers fromt hat an annul ar
per igtestalcteiecntfridG. 498 sea/efasnaweatﬁmalloumleg ﬂumﬂovmg)upd*rrbughnthe)r a retaining
wi.dt h of the nounting portion reaches

a5, i ettt G subsfheai bampirteliP corBln SR RS P O&RBbscr T bed. - and

set TR bhdk ﬂ@thel«‘ﬁp jgurning to FIG 14, the nipple portion 512 incl udes a
duct 522 with a rmdlfled termnal aperture 591 . The cylindrical duct is 1.

1 mmin dﬁIﬁméls@howshﬁlNt@Q’ehwaemé)pdmant@famartlﬁc'abmﬁalei acerding tedee i on and

Oml)aod@éﬁﬂn\g%rﬁgﬂhg‘hfe ntT;g@ nfllBergteﬁO%etn'e?%\ lyﬁé@?ﬂﬂ?é ﬁﬁ&ﬂdéd‘gcgfg’e \&1}?} Ras_anot her

I ment termna or'termnus Ch is

chi s@intsihapedch aspr bottiderday). tAtssnhalm@dbow@-deegnbémekémplemtmemppt&e term nal
ficial]y function to prohibit unintepded flow through

aperture 6 may bene
tﬁe nlopfﬁ‘ﬁé%ﬁdﬂaé%ﬁ ANy sHEADLE; 'Hﬁtqf!aj)\b%ﬁh?é’é?f@l"eé’t fory is mage Al shows
anotgﬁ g%é@ ,laprgaenagégpmeemggghstructure wherein the duct 16 (or indeed

any o the ot ucts descri be erein) has a generally cylindrical
i nt ernal 'ﬁm/mlppletk‘mnnm{tbm@rmedaofstmlgenéiralrpnréonsxutamely@ez FIG 17B shows
an endv

o RN s oR e i o ued o R e ke AP Lorm s L
the jhadrtigh w&B%‘fﬂnfdﬁt@ﬁ‘ﬁoNﬂw%d fbr'ﬁbﬁvé{?ﬁg 'ﬁb@s tﬂaé%thﬁ)wg%tfr&ﬁcﬁmer term nus
structure for the ni duct 16, thi's al so
attached container (noF shown) and a lower or distal end including a mounting
portion 714 for attachment to the container.
The nipple portion 712 is preferably a generally cylindrical and substantially
solid body. The material of which the nipple portion 712 is preferably fabricated is of
a low Durometer A (or Shore A) hardness in the preferred range of about 0 to 45. Of
course, other shapes besides cylindrical can be used, such as orthodontic-type
nipples, and so forth.
The nipple portion 712 includes a plurality of ducts 716. The ducts 716 are
longitudinal (axial) passageways formed in the material of the nipple 710. Each
duct includes an inner opening 718 in communication with an inner chamber 720 of
the nipple 710. Each duct 716 includes an outer opening 722 that is open to the
exterior of the nipple 710. The ducts 716 may be arranged as shown or, in the
alternate, any suitable effective arrangement.
An embodiment of a reinforcing member 725 is disposed in the nipple 710.
The reinforcing member 725 is positioned in the nipple 710 and oriented axially
about the ducts 716 in a close, but spaced configuration. Structurally, the reinforcing
member 725 may be a number of configurations. The reinforcing member 725

shown includes an open, hollow cylinder or sheath of material.
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havi ng a chi sel -shape 692a and 692b ending in a slit 693. Cutboard

sidewal | s 694a and 694b defined within a well 695 give this structure a
duck- bi | Iwoandvogs42at i on. All of these term nal structur @TiUS2006@8%501A6A- 16C,
and indeed the inboard end structure of FIG 1A serve as valves for

al I owi ng -] ui . I ppl but, general.l.y-(or substantially
conpl et elﬁeﬁ}r‘{gl&étﬁg r%ﬂg?'ﬁcwﬁg&'%&a&/ﬁﬁyﬁ?f%do% @(gtc “ldnfért he ni ppl e.
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thegﬁr esent invention, The ni E}va e, illustrated ?ener ally at 710, is
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si | isbape. Tl beinfordihg mempee 723 tnapgxteadfaometheoengtoftbeatualts o6t i ons,
nanely,a substantiglly sqlid nipplg portion 712 at an upper or proximal end
theroééoqgo? ppﬁ?é‘r?fﬁbﬁ){‘?qﬂ% Ogﬁh‘? ﬁgﬁﬁt s mouth and for conveying fluids

t her et hr qughiiistRieaReitdrainBate il 2088hay BElwARPASOIyStEr Br hpWR! fpr di st al
end including a nounting portion 714 for attachnment to the container. The

ni pgxampde temwpyeniexapides may he magenefrplatinuro wuredisilicem hamigsaibst anti al 1y

¢ 2o T 8878y WS SRORlAnRD EP it g BT tne BRBeSomoBia2Er of et r e
r an@nerémblodinherit ihcludds aburommeteeA oftdbpiut sbapes besides cylindrical can be
used, such as orthaodontic-type nipples, and so forth. The nipple portion

712 i ncl JdeiaplsI iiamay pedoriageiy qarmolding, alkasiverbendipg, hedli t udi nal
(ax 'b%hbin@aﬁﬁé‘&?d’éﬁ%nﬁﬂpgggﬂ@ §P§ny§aﬁafs|@'méiﬁoa @@uﬁltgﬁ%ﬁ@gog@%h duct

i ncl'udes™an I nner open n-conmuni cation wt nber 720 of
t he Thieppble if MhiclEdehprisent inl/@ntios isideddecthmayther sarpiblastgd T2 3rddrad is open to

- PradiEe P malie iriSh Bade ninRieciis s BRRaHGENa A Ko B R Arent of a
e B S ot e axi al |y about ¢ he
gﬁct s 71616GH. égeletmlel%ahowm@xtr@sggm,i whichtwhen inserted tinfoa nipple%/ he
rei ?éé)é ?il('.qa.g18) functions as a reinforcing member 825. The reinforcing member

includes a smooth cylindrical outer surface 827 and an inside surface 829 including

a plurality of helical ribs 831. Of course, while five ribs 831 are shown, other

numbers of ribs may be used. The ribs 831 may be non-helical. In this embodiment,

the reinforcing member 825 is positioned in a nipple such that all of the ducts pass

through the interior of the reinforcing member. Other examples include ducts

passing outside of the reinforcing member. -

FIG. 20 shows an alternate embodiment of a reinforcing member 925
wherein the cross sectional shape of the member is generally star-shaped with five
radiating arms or walls 933. Ducts 916 of the nipple (not shown) are interposed
between adjacent walls 933. One embodiment of the invention includes ducts 916A
formed closely adjacent the walls 933 and another embodiment of the invention is
shown wherein the ducts 916B are formed near or outboard of the terminus of the
walls. In this example of the invention, the reinforcing member 925 is positioned
along the central axis of the nipple.

FIG. 21 shows yet another embodiment of a reinforcing member 1025 which
generally takes the form of a wheel with spokes. The outer surface 1027 may be a
smooth cylinder, which surrounds a central hub 1035. Connecting the hub 1035 and
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menber 725 may be a nunber of configurations. The reinforcing nenber 725
shown i ncludes an open, hollow cylinder or sheath of material.The wall of

t he rei nfwochemposnber 725 may be solid or not solid. FecTramsasgloesoid he
reinforcing menber 725 may be cylindrical, woven or fibroid, mesh, knitted,

i nt ' ' hel i cal i4-al ribbed, d
i cobRESUrabs 3007 s Bhior R TrahhioR s e hlel M Bbed or any
sui t thelrebetivape. Dliees 1016 RIrM@dITe RS hippld nisgrigdih ensl chdvmgls tipg7! engt h of
the ducts 716 or along a portion of the |length of the ducts. The

i | 1 ustrat BESr2 AhewEiginfersarent 2eemagr ha2asireiarjeltye sbroddnery | on, for
exangh&yn %‘PEI@DY@/QSﬁﬁ%.%er%YnfBﬁ]emﬂ rﬂémﬁg?‘ﬁ‘l%‘i gé'ﬁ&%”g:al qcﬂBW having a
y hi n- the surroundi ng” mat eri a

rel ativel gher roneter tha e i pple
por t cyimdvit2l shape disposidrana nippde pdetpnal TR ofe hipplé) fictaddd6 &58. The ni ppl e

710 f by co- no).di dhesive hondi ng, heat .bonding, cheni cal
pon Rl iR e e a2 B RO e e a2Bone e oo o
i n Whitsdbritigical §5€74 31 BYERrhRd o5 tHPINdRE dKe REINFRBERIcAs hitnbéy order to
produce a heavy matte finish on the nipple. This is particularly

advahi 2y doderionhelioabtibhs i1ﬁ§9metf¢rmedmnléh©bh‘a‘id& obihe reirforeementsi i | ar
el as{n% . 1F1I g-S 19A and 19B show an extrusion, which when inserted into a
ni pp %& |-'_2| G 18) functions as a reinforcing nenber 825. The reinforcing

nenber i NEIGIES sihowsRAditory MigWlbf & RippkBan issludingah8 2misstimant bnai de
surface 829 incl udi ng ahpl urality of helical ribs 8 O course, while

31 .
fi verainfpecing mephek owp e seglinmier kI 120: iThe hatiprpsectiit9140éthe bs 831
ma | hi i ' ' . 5is
po>s/i {ﬁ?g%g%ﬂ?% %@#’%B\}Ih% réslﬂétﬁe t(a Hggcgﬁgf% péﬂ@orﬁ%ﬂcpé%e?gs J%?%ﬁt}glkali%e interior
of t 883 obthef mirforaingrevdimber @Ser exanpl es i ncl ude ducts passing outside of
the reinforcing. er. FIG 20 sho an alternate enbodinent of a
rei nf orci ﬂéju?ré'ﬁl?iga {@ZQVWE‘W bgen g%_%@’%i%’itf'éﬁ%ﬂecéﬁ%ﬁﬁﬂﬁm the menber is
genephdrfed bAbOIABRE, Wiill bE'GfFﬂerrﬁ@bgtngtﬁoﬁé%?sgiTI iNVeHd §rt?lﬁ>%-sth§'?gts 916 of

the nipple (not shown) are interpose et ween adj acent wa . One
enbodienpadifications subpstitutioon andaitbeieshangsasshat aanbe onadel yett vdlesill tadlj acent
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wall's. In this exanple of the invention, the reinforcing nmenber 925 is
positioned along the central axis of the nipple. FIG 2 1 shows yet another
enbodi nernwoabo7200s£27nf or ci ng menber 1025 whi ch general | y peakissosshesoior m of a
wheel with spokes. The outer surface 1027 may be a snooth cylinder, which

surround n 1035. Connecting the hub 1035 andouter surface 1027
are a numa?ﬁfélé@?(&;t@m% whi ch define channels 1037 therebetween. Ducts

1016 are fornmed in the nipple material in the channels 1037. FIG 22 shows
a rei nf or teManmpnevdabfecdii?d nippha, lcomgrisindie enbodi ment shown in FIG 19A and
19B. The reinforcenent nenber 1125 is generally a hollow, cylindrical shape

di di i ! 1112, .0of i pple. Du 11 f d
Chr ough & euRrBaRENGsBEd oitle 12215iBh aber oot sPbf Bkt theiturotelos
I nt efdr%"ﬂlg ih§ Muidd Birottdis kadd RipRs, "SRl ﬂibdl@@fe'idbsféiﬁalﬁf coMpr<aidié @ocement

menber : terior héelical ribs 1139 are forned on the outside of the
r ei naoricepeeneniepdesagel 2. fipids. tirgughoesida opet Lsnmarewddetsa wiigppls® 910

i ncl ydi ) dj . ' rci . ‘ | gjon in
F1'c CnPRoskal; G antelRlo B BetyBer uRRaS R i RERESo B HideRof SRl e

duct 6n®dbnwire dpes.t i oned between adjacent walls 933 of the reinforcing
menber 925. Thus, while the invention has been described with respect to
certain preferred enbodinents, it will be understood.by tho of skill in
The art Phate NEwe 3 Sripal e in S retseng ds e i BxeiRgre Sladges. ¢ hat
can W W Il still fall within the intended scope of the

inve%?? 8g]sayggélts'forth inthe followng clains.Wat is clainmed is: 1. An

i mproved feeding nipple, conprising: a substantially solid nipple including
one or nodeThricipple of wdalim Bavkewirothghnipple baneeShag A hardsessebiafs sai d

ni pple,. sai i pple. being.radial |y c essli : Y ssage of
1 o ien AR e, BB GaR LB Rt el RERRLY' & sipeBaL bV G RS oFci ng
menbRardesposed in said solid nipple adjacent said one or nore ducts. 2 .
The nipple of claim1l wherein said reinforcing nenber is extensible along a
| ongi tudi nal axis. 3. The nipple of claim?2 erein t nippl e has, a Shore
A hgr dnesd. bhe nipple of claim 1 V\Ph%rein the nipple incl\llj\'ges a Slureni?y of chts, said

reinforcing member being tubular and generally cylindrical in shape, said reinforcing

member surrounding said ducts.

5. The nipple of claim 3 wherein said nipple has a unitary nipple portion and
a mounting portion, said mounting portion being adapted for use in attaching said
nipple, said mounting portion being formed of a material of a greater Shore A

hardness than that of the nipple portion.

6. The nipple of claim 4 wherein said reinforcing member has a continuous

solid sidewall.

7. The nipple of claim 4 wherein said reinforcing member is made of an open

mesh material.

8. The nipple of claim 4 wherein said reinforcing member is formed of an

open mesh and is embedded within said nipple.

9. The nipple of claim 1 wherein said reinforcing member is embedded in a
soft material defining an elongated portion of said nipple, said reinforcing member

having a greater resistance to a tearing force than said soft nipple material.
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t han about 10, and said reinforcing nenber is made of a material having a
greater hardness. 4 . The nipple of claim1 wherein the nipple includes a
pl ural i t ywohoeos®y said rei nforcing nenber being tubul acTtarsdoogermial |y
cylindrical in shape, said reinforcing nmenber surrounding said ducts. 5.

The nipple.of, claim3 er el aid nipple.has.a unitary .nipple portion and
a nount i ngﬂ'p‘bf‘?iwpwes%frga%ﬁtw 3}5‘0?5' oﬂ‘?"%@f‘*‘t‘@g éﬁ%’ﬁ‘gg\é $ 5{38‘&'?5 and

at t agddigiipayitdiicap! e, said mounting portion being formed of a material of
a greater Shore A hardness than that of the nipple portion. 6. The nipple

of claim4 wherein said reinforcing nmenber has a continuous solid sidewall.
7. The nibbl Ehefnieplai ¢h slaifel @i wherginy spisi rginforeing mentkar swrords 8f an open

nmes i [nﬁ‘ i im 4 wherein said reinforcing nmenber is
for @%@ gﬂé%%gﬁorrres {Néén)@ fggfgn@é@&ed within said nipple. 9. The nipple of
claiml1 wherein said reinforcing nmenber is enbedded in a soft materi al

defini ng & €hengppledopadaimon Cofwheaeid saidphipples &iad aephiralitg i ofgdoetisber

havi reater resistapce to a teari force than said. soft, nipple

oy it G RO N B GBI P KBRS ) 8P Bt G AR | s

t ubu@boaRio%ii¢ FathfoyciRy ha&@beeal . 11. The nipple of claim 10 wherein said
rei nforcing nenber surrounds a plurality of ducts fornmed through said

ni pple. 12. The nipple of claim10 wherein said nipple has a plurality of

duct s t het®t hifeudpnle Lidclalm d1G shereincsaig neinfoming snembat da@si a spiralt ni ppl e

W t ' r id reinforcing nenber. 13. The nipple of

cl aihsm E%mﬁ&egﬁﬁﬁgégaﬁgﬁegithg{)r?i'ng menber has a spiral shaped rib structure

formed thereon. 14. The nipple of claim 13 wherein said rib structure is a
hel i x. 1514.The mipplel & akdinc i diwhek8irnvdaid eibrstagtuderis la talixuct ure is fornmed on

an exterior of said reinforcing nenber. 16. The nipple of claim13 wherein

said rib rycture is.for op an interio . .
‘F é e nipple of clalmm%% wRereln said rib s{ructure is formed on an exterior

of said reinforcing member.

16. The nipple of claim 13 wherein said rib structure is formed on an interior

of said reinforcing member.

17. The nipple of claim 13 wherein said rib structure is formed on both an

interior and exterior of said reinforcing member.

18. The nipple of claim 9 wherein said reinforcing member is formed of a
plurality of elongated walls extending radially from and along a longitudinal axis.

~19. The nipple of claim 18 wherein said nipple has a plurality of ducts formed
therethrough, said ducts being located between adjacent walls of said reinforcing

member.

20. The nipple of claim 10 wherein said reinforcing member has a plurality of
ribs formed thereon extending generally parallel to a longitudinal axis of said

reinforcing member.

21. The nipple of claim 20 wherein said ribs are formed on an exterior of said

reinforcing member.
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of said reinforcing nenber. 17. The nipple of claim13 wherein said rib
structure is formed on both an interior and exterior of said reinforcing
menber. MO 200m0si2ppl e of claim9 wherein said reinforcipog/usesiemesoie for ned
of a plurality of elongated walls extending radially fromand along a

| ongi t udi §3l = 8 r . has a
pl urali tyi%ﬂg%bﬁjgl%g]; Pr%gﬁtzrrge\%%%rgaaﬁ ﬁéglﬁée @%%de‘%'g?ﬁgh@r%{%gagﬁ;t ween
adj amtnforoveg hreerolbersai d rei nforci ng nenber. 20. The nipple of claim 10
wherein said reinforcing nenber has a plurality of ribs fornmed thereon

extendin eneral. | |l el, to a |l.ongi inal axis of said reinfo C|ng
menber | 24 T dinle BT cOL eyt Akt 8bh s BrPeB AR IMsriREd

ext egt8Fio0bf Sl feinfirBhghemdefenber . 22, The nipple of claim 20 vvherel n sai d
ribs are formed on an i'nterior of said reinforcing nenber. 23. The nipple
of claim 20 wherein sald ribs are formed on an interior and exterior of

sai d rei ndbr thagipglebet clamm. 1&n@h¢rﬁﬁp|satcbrelafoac!n91memmreha§ Safafial

rein [

wnearSsraPRi Y the thang, S5 ModeiieRiEn RALSHE SR PUBag 1 e

pass@gmmw&)ff oondhait-like epas‘sagswags nforbsdid @mf@rﬂngpﬁerﬂmg r@m mibpieal i ty of

ducts, .said dutsfbéa ted wi.thin said passageways.
having a plurality o sal ucts being located within sal passageways
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