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i ngestion, there is used an infa g_eﬂg ottle for containing that
prepared m |k or the Iike. Bed o

ARTIFICIAL NIPPLE, FEEDER, AND METHOD OF PRODUCING ARTIFICIAL

NIPPLE

Technical Field
[0001}

The present invention relates to an artificial nipple
which is used, for example, at the time when an infant or the
like is given the breast, an infant feeding device, and an

artificial nipple manufacturing method.

Background Art
[0002]

An infant at an age for ingesting the milk of its mother
ingests not only the mother's milk but also the squeezed milk
or artificially prepared milk. For this ingestion, there is
used an infant feeding bottle for containing that preparedmilk
or the like.

This infant feeding bottle is providedwithanartificial
nipple for performing roles like those of the mother's nipple.

This artificial nipple is formed of silicone rubber or
isoprene rubber into a hollow structure having a space formed
therein for retaining the passage for the prepared milk.

On the other hand, the mother's nipple is constituted



This infant feeding bottle is provided with an artificial nipple for
performng roles |ike those of the nother's nipple. This artificial
nipple is forned of silicone rubber or isoprene rubber into a hollow
structure having a space fornmed therein for retaining the passage for the
prepared mlk. On the other hand, the nother's nipple is constituted to
have not a hollow structure but solid tissues. It is known that the
i nfant perforns, when it ingests the nother's mlk or the prepared mlK,
the tongue peristalsis notion, in which its tongue is waved i n abutnent
agai nst tthe mpplrectora thellokest f@003fe but soThidstisagee. peristalsis
notion is described in the followng. At first, the infant envel ops the
not her' s ni ppl & twitsh kricsyrovhatorigiee itntfameb petrd damiang it tiitp dofgediss
nother's nipple into a recess called the "infant feeding cavity” in its own
mout h. the mother's milk or the prepared milk, the tongue peristalsis

motion, in which its tongue is waved in abutment against the

nipple or the like.

[0003]

This tongue peristalsis motion is described in the
following. At first, the infant envelops the mother's nipple
with its own tongue thereby to bring the tip of the mother's
nipple into a recess called the "infant feeding cavity" in its
own mouth.

Next, as the infant stimulates the mother's nipple or
the like with its tongue thereby to promote the secretion of
the mother's milk and to move the milk to the tip of the nipple,
the infant's tongue begins to bulge from its leading end side
so that the tongue bulge continuously moves toward the root
side. This tongue motion is called the "tongue peristalsis
motion".
fo004]

By this movement or the tongue peristalsis motion of the
bulge from the tongue leading end, the nipple is deformed and
extended. Moreover, the nipple tip is a solid tissues, so that
it is extended, while being slightly deformed and crushed,

toward the leading end side.

Specifically, the infant moves its tongue bulge to suck



Next, as the infant stinulates the nother's nipple or the like with its
tongue thereby to pronote the secretion of the nother's mlk and to nove
the mlk to the tip of the nipple, the infant's tongue begins to bulge from
its leading end side so that the tongue bul ge conti nuously noves toward the
root side. This tongue notion is called the "tongue peristalsis notion".

[ 0004] By this novenent or the tongue peristalsis notion of the
bul ge fromthe tongue | eading end, the nipple is defornmed and extended.

Mor eover, ople ti.pJ s a.solid tissues,, so _that it is extended, while
bei ng sIi%%%ﬁ?ﬂggg%r%é%ggﬁgxﬁF%?h&&?dﬁgﬁéF&thQEIggaiﬂbp@iﬂ'si%ﬁathe

Speci fical | the infant noves its_ton bulge to suck the nother's milKk
to the | é[é%‘%{ Yy g?l&eci)?s?ﬂesf?ﬁ‘bepllé.f?W%‘EZ’Ynﬁbgkﬂlﬁ%‘e el fRIYS f or ned
by the ni e tip, the tongue hul ge, the infant feeding cavity, the soft
roof of %e'anig‘%o”ﬁc'r’f‘.nt[ %@@Sﬁlng cavityhj §hgl 598 §9‘Qge0fsm<f‘6¢wci 0
increase its volune by the notion of the tongue so that it is evacuated to
est abl i si°% Pfegati ve pressure by the tongue notion. The nipple has its tip

sucked into the closed space evacuated, so that the nipple is further.
def or med. [0005]

This closed space is formed to increase its volume by
the motion of the tongue so that it is evacuated to establish
a negative pressure by the tongue motion. The nipple has its
tip sucked into the closed space evacuated, so that the nipple
is further deformed.

Next, the mother's milk thus secreted by the stimulation
by the tongue peristalsis motion or by the accompanying
negative pressure flows into the mouth of the infant. Then,
the infant brings its tongue out of contact with the soft mouth
rooftherebytoopentheélosedspace,andswallowsthenwther's
milk. Thus, the infant ingests the mother's milk or the like.
[0006]

The peristalsis motion by the infant's tongue is thus
far described. However, the artificial nipple has a hollow
inside, but the mother's nipple has a solid inside. When the
infant performs this tongue peristalsis motion on the
artificial nipple and the mother's nipple, these nipples are
differently deformed.

When the infant performs the ingestion of the mother's

milk by the mother's nipple and the ingestion of the prepared



Next, the nother's mlk thus secreted by the stimulation by the tongue
peristal sis notion or by the acconpanying negative pressure flows into the
nmouth of the infant. Then, the infant brings its tongue out of contact with
the soft nmouth roof thereby to open the closed space, and swall ows the
nother's ml k. Thus, the infant ingests the nother's mlk or the like.

[ 0006] The peristalsis notion by the infant's tongue is thus far
descri bed. However, the artificial nipple has a hollow inside, but the

not her's nipple has a solid inside. Wien the infant perforns this tongue
peri st al siigknbyi bheoarthéiaitilf hipplenippbarahtel het ot hefdsmat pphe, t hese
ni pples are differently deforned. When the infant perforns the

i ngesti onfotheheipplherbsg thékibgithauabt betigse nbepl etandisheot ngestion of
the prepared mlk by the artificial nipple in parallel, the deformations
of the nappl ed fiferidia .i ndiyi duaksorgueRerdat@l s5s caRtbRs afe dhéferent.
As a result, the baby is confused in the peristalsis notions, and may
receive pBEiQBQQOEm%é,e@nﬁjhﬁa}}kWH&r@é Eﬁegi%éhcﬁﬁ)éﬁé&%ic%ﬁ'ied pruhi ch the

baby cannot ingest the nother's milk well. [00 Thi's phenonenon
cal | ed thgamiBEVESYp DaPE | ddh £QB] U5k 0N’y i icatised dyp,ta BHStaLg{;Sé‘F”“ oned
structural difference between the nbother's nipple ang tﬁe artifrcral

ni pple. {ReOhdERetOsehi M NgLe this difference, therefore, there have been
proposed various artificial nipples (e.g., Patent Docunent 1, Patent
Docunent [ggo#fpt ent Docunent 3, Patent Document 4 and Patent Docunent 5).
Pat ent Docunent 1. JP-A-2000-189496 (Fig. 1, etc.); Patent Docunent 2:

JP- A-63-24948 §ﬁ1§LpHEnéﬁéﬁ3ﬁ called the "mammary papilla confusion"

is caused due to the aforementioned structural difference
between the mother's nipple and the artificial nipple. In
order to eliminate this difference, therefore, there have been
proposed various artificial nipples (e.g., Patent Document 1,
Patent Document 2, Patent Document 3, Patent Document 4 and
Patent Document 5).

Patent Document 1: JP-A-2000-189496 (Fig. 1, etc.);

Patent Document 2: JP-A-63-24948 (Fig. 1, etc.);

Patent Document 3: JP-UM-B-36-15480 (Figure, etc.);

Patent Document 4: JP-UM-B-4-41864 (Fig. 1, etc.); and

Patent Document 5: JP-UM-B-36-29265 (Figure, etc.).

Disclosure of the Invention
Problems that the Invention is to Solve
[0008]
If, however, the artificial nipple disclosed in Patent

Document 1 is made so soft as can be deformed like the mother's



Pat ent Docunent 3: JP-UM B-36-15480 (Figure, etc.); Patent Docunment 4:
JP-UM B- 4-41864 (Fig. 1, etc.); and Patent Docunent 5: JP-UM B-36-29265
(Figure, etc.). Disclosure of the Invention Problens that the Invention is
to Sol ve [0008] I f, however, the artificial nipple disclosed in
Patent Docunment 1 is nmade so soft as can be deforned |ike the nother's
nipple, the artificial nipple is crushed to clog the inside hollow portion
thereby to cause a probl emthat the prepared mlk is hard to pass.

O e RIS Gt S 8 LRSS LB, BOGMTSRL, 29, at en
aforenenh%gqo %%%Ei%%liher%%5'%o'cause a problem that the prepared
milk is hard to pass.

On the other hand, the artificial nipples of Patent
Document 2 to Patent Document 5 have a problem that the infant
finds it hard to perform the aforementioned peristalsis motion.

If the artificial nipple deformed by the peristalsis
motion of the infant tongue is to be formed, on the other hand,
it is necessary to make the artificial nipple of a soft material.
If made soft, however, the artificial nipple is crushed, and
makes the prepared milk hard to pass. Moreover, since the
surface of the artifiecial nipple is not smooth, it is hard to
perform the tongue peristalsis motion.

[6009]

It is, therefore, an object to provide an artificial
nipple, which has a smooth surface for the easy peristalsis
motion while being kept soft for the deformation of the
peristalsis motion by the tongue, and which is so hard to crush
as to feed the milk by the tongue peristalsis motion close to

that at themother'smilk feeding time, an infant feeding device

and an artificial nipple manufacturing method.

Means for Solving the Problems

(0010]

The aforementioned problems are solved by the invention



If the artificial nipple defornmed by the peristalsis notion of the infant
tongue is to be forned, on the other hand, it is necessary to make the
artificial nipple of a soft material. If made soft, however, the artificial
nipple is crushed, and makes the prepared milk hard to pass. Moreover,
since the surface of the artificial nipple is not snoboth, it is hard to
performthe tongue peristalsis notion. [0009] It is, therefore, an
obj ect to provide an artificial nipple, which has a smooth surface for the
easy peristalsis notion while being kept soft for the deformation of the
peri st al §i%s SR by AEReTddnguEe Ehe wensh iityitdonharfd dleior Ushmaset 0 f eed
the mlk by the tongue peristalsis notion close to that at the nother's
mlk feedRfFifiifnllan ihfrngiecthwyt teyi tavandhamiagt bf ismvalt hnifplee

manuf acturing method. Means for Solving the Problens [0010] The _

af or enentalareet ner ol eiss tar les Sowed onyby ke tionyent 1 orfornefd akaimolitsAccor di ng
to the constitution of claim1, nore specifically, a tongue abutting layer
havi ng alsmsot bnf bbe altbacag et shal sb31n®f ion A i ilangue iipp feor med as
an outer |ayer on the surface side of the wall of an artificial nipple
fornmed f feomntde ficuplthdatipms thedy t ot o ABAPRE HePARKEE | §agiing end

portion.
leading end portion.

As a result, the nipple surface allows the infant or the
like, when it is fed by the artificial nipple with the liquid
intheinfantféedingbottle,1x)easilyperfomntheperistalsis
motion by the tongue. When the infant or the like performs
the peristalsis motion by the tongue, more specifically, it
forms a bulge (or bank) on the tongue leading end side, and
moves the bulge toward the root side; In order to facilitate
the movement of that tongue bulge, according to the invention
of this claim, the smooth face capable of the peristalsis motion
by the tongue is formed on the tongue abutting layer. As a

‘result, the infant or the like can perform the peristalsis
motion easily by the tongue.
[0011]

A shape holding layer made of a material having a rigidity
to hold the shape of the wall is formed as an inner layer as
the inner side of the wall of the artificial nipple of that
claim. Moreover, a deformation absorbing layer made of a.
material having a lower rigidity than that of the material

belonging to the shape holding layer and the tongue abutting



As a result, the nipple surface allows the infant or the like, when it is
fed by the artificial nipple with the liquid in the infant feeding bottle,
to easily performthe peristalsis notion by the tongue. Wen the infant or
the like perforns the peristalsis notion by the tongue, nore specifically,
it fornms a bulge (or bank) on the tongue |eading end side, and noves the
bulge toward the root side. In order to facilitate the novenent of that

t ongue bul ge, according to the invention of this claim the snooth face

capabl e of ist.al si tion by, . the tongue is formed on the tongue
abutti ng 13y PR AN R R b PR SERE rR ' BRRR SRR o B (e

peri stal si,s_otion,.easi.ly by the tongue. [0011] . A shape hol di ng

| ayer ma BGte e{w(r)rla(%lenrq &F)ffﬁﬁ?ﬂg ghe ch:irtﬂut‘ly agbl%lr‘?&n@ tlﬁé’e§héﬁe£]b‘fafiqr%d wall is
formed a n inner layer as the inner side of the wall of the artificial

ni ppl e ofsbet %?e%&ﬁ%?x%?zb‘?ﬂe‘fll,n% 1dardr ARt e 45565 ABULA}EE tANRY of a
material having.a lqwer rigidity than that of the material belonging to the
shape hol di ng 2%} tdnthe F&NBIFyaBuEbibei kayer Q?e?h%ﬁtﬁkb#ﬁéépf%rm@ge a

thi ckness | arger than that of the shape hol ding |ayer and the tongue

abut ti ng BRfEe PerifFahgbs nadtiqe s ftHee dndgather difty Liidperthewe foest ongue
abutting | ayer. . Even if the tongue abutting |ayer of the wall is
def or med WYL ¢ Refperpsiansi s aksoirbeddsy the deffernabion kb siidbénat heyef or e,
this deformation is absorbed by the defornmation absorbing |ayer, so that

t he t ongwRe péeitsthpsiengmt iperrils el ¢ immogti.onhdikeethany at trbeofed¢diengol i d
not her' s breast can be done while preventing the entire wall from being
crushed. tAgne afesbetsolid meyhreevenbedathiatat Hee plomgawhd 1y pkevent regl i ke is
hard to pass the hollow portion in the artificial nipple. [0012]

Mor eover ,theheemtilireofwalie fromf beiialg néppsleedf t hiss «| aepuils, made D a soft
material, and the deformati on absorbing | ayer softer than the remaining

| ayers | puiopused st ehd pieyedidae llayer theo ltikat ikshBardppbepy@b! is so

soft as can be deformed by the peristalsis notion of the tongue of the
infant orchdhendikew poraisesithtihéhertnfabtaor nibgiki.ke can performthe
peristal sis notion by the tongue, as for the nother' s nipple at the
feeding tioelof the nother' s mlKk.

Moreover, the wall of the artificial nipple of this claim
is made of a soft material, and the deformation absorbing layer
softer than the remaining layers is disposed as the
intermediate layer, so that the nipple wall is so soft as can
be deformed by the peristalsis motion of the tongue of the
infant or the like. As a result, the infant or the like can
perform the peristalsis motion by the tongue, as for the
mother's nipple at the feeding time of the mother's milk.

On the other hand, the material of the low rigidity
contained in the deformation absorbing layer is soft and easily
deformable so that it has been noted as amaterial to be deformed

in response to the peristalsis motion of the tongue. As the

soft material becomes the softer, however, its surface is so



On the other hand, the material of the lowrigidity contained in the

def ormati on absorbing layer is soft and easily defornmable so that it has
been noted as a nmaterial to be deforned in response to the peristalsis
notion of the tongue. As the soft material becones the softer, however, its
surface is so viscous that the infant finds it hard to performthe
peristalsis notion directly by the tongue. Wien the artificial nipple is
def ormed, noreover, the inner faces nay stick to each other thereby to

bl ock the passage of the prepared mlk or the like. In the

consti t uvieroafs thet thei in fimerehaselt hhedfid pyrdet-aryrabberandasefis

material is used as the deformation absorbing layer. On the surface side,

there ismatiangadrébelyopgumalvhigury | Axen. tndiLit i i dmde abgike jgat eri al
nore rigid than the deformati on absorbing | ayer and which has the snooth

face to ghlrownle ROrehRlrSi $hEDE AR DY he hague N tbheabAngkLekde,
there is arranged the shape holding |layer having the rigidity. As a result,
it is posabkb®yt oMeRbdZe HNBagERLE 6F &lnd ek 1 teq i §a0i ppl e,
whi ch is easy orothe peristgﬁsisbnntigguﬁygghgrfgkgﬁgﬁg%PE#% ?% &ht or the

li ke, which hO&HStEQecéﬁggftéPiéH%%tﬂ?e Inna, | %%rr&%eﬂ%h%efﬁﬁﬁ_‘ hed

whi |l e preventing the sti even Wth a contact' an ich’can be éasily

the ol ai T renPaster Md SR L oot aPs: e ToRGOB-BANt i ng.
the mounto g Bedds Thet A QS R o eoaREPRGHoaRE 1S so |
cni nt ont FoRArFy RS iE JBVRE REChrr e drceuichg Bocer gal TUsaLatd

than the deformation absorbing layer and which has the smooth
face to allow the peristalsis motion by the tongue. On the
inner side, there is arranged the shape holding layer having
the rigidity. As a result, it is possible to realize the
artificial nipple like the mother's nipple, which is easy for
the peristalsis motion by the tongue of the infant or the like,
which holds the shape so that the inner layer may not be crushed
while preventing the stick even with a contact and which can
be easily deformed by the peristalsis motion.

[0013]

In the constitution of the claim, moreover, the shape
holding layer and/or the tongue abutting layer more rigid than
the deformation absorbing layer are stretched to form the
mounting means. Asaresult, the rigidity of themounting means
is so enhanced that it can be prevented in advance from being
deformed or from uninteﬂtionally coming out of the infant

feeding bottle.



In the constitution of claim1, according to the constitution of the
invention of claim2, it is preferred that the manmary papilla | eadi ng end
portion side having the | eading end opening forned therein is fornmed
excl usively of the shape holding |ayer and/or the tongue abutting |ayer.
The soft material to be used as the deformation absorbing | ayer has a
relatively high viscosity. In case the deformati on absorbing |ayer is
arranged in the mammary papilla | eading end portion, the outflow of the
prepared{ﬁiﬁﬁdor the like fromthe | eading end opening may be reluctant. By
formng t & mrary papilla | eading end portion is forned of the shape
hol di ng | ayer and/or the taonque .abutting ] ayer, the outflow can be ensured
even with the ianY??anQHﬁt EiPn sofasst 2 péﬂfo?ﬁ??ﬁglﬁgrﬂﬁ?aFgﬁs mot i on
of the tongue .on the wall. (,0015] . In the constitution of claim1 or
2, accor FORG HFAHO BAsE R dVER o RE ThI PRt oA tot S AR ed thas
preferred that the shape holding |ayer on the side of the mammary papilla
| eadi ng &h¢ PBFRABY RaPilHisnheprdipnditttheoshape hvleihayingyehe dfadia@dsi de of
the manmary papilla portion and the ni pple body portion. In case the
i nfant oencherenkadpée roedsthewe eristargies avcloalvpll ¢f chowgaee t he
bul ge (or bank) of the tongue is usually noved along the artificial nipple.
Speci f i calolyinghd asemndguel n gdarmvasgde ompethieing dbapért he manmary papilla
portion and the nipple body portion to the mammary papilla | eading end
portion and fi ffalel yopassaertilkd hoppd eskdah nheenelt poma t Don s starditi rigk
contacts with the soft roof of nmouth in the nouth of the infant or the
li ke. layerThas avakestitehgdesgarystositige t Dnguescbthgeledio ddaet iioaf ant or
the like to big deformthe nipple | eading end portion of the artificial
ni ppl e. Atcordiings layehei €e@istarngdd an oiie timgnohapapildweVesgifhend
constitution has a small thickness of the shape holding |ayer on the side
of the np@rriyrpaphkl auteadingr emd peebherdsail hadr e Lorguerdulige: of the
infant or the |like can easily nove while deformng the mammary papilla
| eadi ng grEA Y A opSnanasal the thea weanstd t uByORcahl Ayst hdendmdanf or the
like to easily performthe tongue peristalsis notion.

papilla leading end portion is formed of the shape holding layer

and/or the tongue abutting layer, the cutflow can be ensured
even with the constitution, which is easy to perform the
peristalsis motion of the tongue on the wall.

[0015]

In the constitution of claim 1 or 2, according to the
constitution of the invention of claim 3, it is preferred that
the shape holding layer on the side of the mammary papilla
leading end portion is thinner than the shape holding layer
on the side of the mammary papilla portion and the nipple body
portion.

In case the infant or the like performs the peristalsis
motion with its tongue, the bulge (or bank) of the tongue is

usually moved along the artificial nipple. Specifically, the



According to the constitution of this claim noreover, the shape hol ding

| ayer on the side of the manmary papilla portion and the nipple body

portion is nmade thicker than that on the side of the mammary papilla

| eadi ng end portion. As a result, it is prevented that the side of the

manmary papilla portion and the ni pple body portion are crushed so that the

passage of the prepared mlk or the like is not clogged. [0016] I n

the constitution of any of clainms 1 to 3, according to the constitution of

the invention of claim4, it is preferred that the artificial nipple is

constitu g | :Riqck ; t he

t ongue a%ﬁ???ﬁg&$%@§%FR§ﬁh§gggﬁj¥%§%ggﬁgfEg%gﬁﬁgﬁ?gﬁ a gngﬁﬁéngggr IS

made t hi r J r i fical iy, t ongue
558 tﬁe—b%;lptﬂleé ﬁgﬂgf%g?gg%g%ed g%ﬂ% manm %ﬂ/\}ae%ffig .1%%d %(1 Lh

abutting layer of "this cl ar rigid materral, and is

[ th I bt { f N t th th
Pongue. parFErans R rorFatL be REST g, Mol 4 M iR BURP I OeS
def t] b i ' de of |l atively I, igid material,
and i 5 oF 08h Theerar §etl Fhr bkhiRetath FAEAd it bR dothEne

' .1 i.st al si ti th by t th th
movenont Lhe ihEEn g e Es  Rape ol di ng Tayer i o made of the

relatively rigjd. material, but is made more rigid than the tongue abutting
layer, thicker  PhaMees tbifie sTrnt £RY G0 EPRIURPHHNAEthehaRTRE

def ormati on absorbing | ayer so as to prevent the crush of the artificial

ni ppl e byTt kRSt bhttiet pebiat drépsmnbheonirpbol¥pading end portion of

the artificial nipple. According to the constitution of this

claim, however, the constitution has a small thickness of the
shape holding layer on the side of the mammary papilla leading
end portion so that the tongue bulge of the infant or the like
can eésily move while deforming the mammary papilla leading
end portion. As a result, the constitution allows the infant
or the like to easily perform the tongue peristalsis motion.

According to the constitution of this claim, moreover,
the shape holding layer on the side of the mammary papilla
portion and the nipple body portion is made thicker than that
on the side of the mammary papilla leading end portion. As
a result, it is prevented that the side of the mammary papilla
portion and the nipple body portion are crushed so that the
passage of the prepared milk or the like is not clogged.
[0016]

In the constitution of any of claims 1 to 3, according
to the constitution of the invention of claim 4, it is preferred

that the artificial nipple is constituted such that the shape

10



In the constitution of any of clainms 1 to 4, according to the constitution
of the invention of claimb5, it is preferred that the artificial nipple is
constituted such that the shape holding | ayer has a rigid portion
protruding in the direction to | eave the shape holding layer. As a result,
it is possible to prevent the crush of the artificial nipple reliably while
keeping the function to performthe tongue peristalsis notion of the
infant or the |like snoothly. [0018] In the constitution of any of
sti tuti tion of claimb®6,

clainms 1 rding tao the co n of the inve

it is pr e‘%“g%ééﬂstc%fg? i e ?E%%Pejﬁi%hp&}%%ih§ SRItE: AP RHC SRGH AR ¢ he

t ongue abutti ng .l ayer, d the shape hol.ding ) ayer are . made of an elastic
body havi g Fat %*éists%g? ?L%g?’ém% 188&%%%‘,903&?1 GF LRAPALR S HeF R Frat i on
absor bi ng ﬁa%eéhis gade of sn elgstic menber having the hardness of 10
degrees of'#RsE"CTRPEPEoRSLALBEI 6AYEAN prevent the inner wall from being
crushed, while keepjng the snpoth tongue notion, and can performthe tongue
peristal sis mot?RF-HFkethit Bhet RN akutbbad ntryefer f Hetes ebaim
hardness indicates the value by the A-type duro-neter in JI S K6235
(1S07619)1s NESipLOf @ relatively figrishBatesaad prodl ey iyen sbevieeady t he

infant feeding device having the constitution of claim1 and according to
t he i nventhbakpese| femexhilpiopio}jg the function to smoothen the tongue

peristalsis motion by the infant or the like. Moreover, the
deformation absorbing layer is made of a relatively less rigid
material, and is given the largest thickness for absorbing the
bulk movement accompanying the tongue peristalsis motion
thereby to smoothen the movement.

Moreover, the shape holding layer is made of the
relatively rigid material, but is made more rigid than the
tongue abutting layer, thicker than the tongue abutting layer,
and thinner than the deformation absorbing layer so as to
prevent the crush of the artificial nipple by the tongue
peristalsis motiocon.

{0017]

In the constitution of any of claims 1 to 4, according
to the constitution of the invention of claim 5, it is preferred
that the artificial nipple is constituted such that the shape
holding layer has a rigid portion protruding in the direction
to leave the shape holding layer. As a result, it is possible
to prevent the crush of the artificial nipple reliably while

keeping the function to perform the tongue peristalsis motion

11



The af orenentioned problens are achieved by the invention of claimS8.
According to the constitution of claim8, nore specifically, the nethod for
manuf acturing the artificial nipple having the constitution of claim1l
conprises : the first nolding step of injection nolding an elastic materi al
into either a shape holding |ayer shaping nold to shape the shape hol di ng
| ayer or a tongue abutting | ayer shaping nold to shape the tongue abutting
| ayer, thereby to nold the shape hol ding | ayer or the tongue abutting
| ayer; the second nolding step of injecting nolding an elastic materi al,
whi | e thefshdpe holaditngt ayes Dt ké heméonigue, abutting | ayer bei ng nount ed
into a deformation absorbing |ayer shaping nold to shape the deformation
absor bi ngooaygr, thereby to nold the deformation absorbing |ayer integrated
wi th the shape holding | ayer or the tongue abutting layer; and the third
mol di ng step ofinmehdi Benthershaps Bel dhpdoFayesips 1 he tacz”%%%o%*ali&%rgong
| ayer not nolded, integrally with the deformation absorbi'ng | ayer | ded at
t he seco i e 4 : Accor di .t ot C titution of
claims, N gri%,tslttﬁ%ld‘:[er?g%ﬂé}%‘? nvepLaop ‘Snfgj, cpg;@rst*aiﬁ SRrsfersey
arranged ; e .. an he shape | ding |layer. It
+Relwegn 4he £ o0gue rﬁgyﬁ}lé 7g chl?r%/.?{l@fgecﬁ su|c21 ?BEE%}P}% tﬁ%ﬂﬁpﬁ@? S

is possible to manufacture su an-ar i cral nipp

ni ppl e si . reli.ab a a rfor .he peristalsis tion easily b

Tho't ongroRsE 1 Tt P RE ™ BB R T NSk St SniaF oPhe@ by +he
eri stal si tion. 022 The af or nti oned problens are achi eved
By t he i%&%ﬁ?ﬁé%ggpygggyﬁkg.aAEéSPBFﬁa ?g f%i??: 19%4%%Qﬁ7 GcrEach 9, nore

speci fically, .the hod .f.or nuf act uri the_artificial nipple having the
ansti tu?}lgﬁ (1): eCI a% r{ﬂactd.r%}% g}?blng fgyer is made of an F<)aFiastic g
member having the hardness of 10 degrees or less. This

constitution can prevent the inner wall from being crushed,
while keeping the smooth tongue motion, and can perform the
tongue peristalsis motion like that at the breast feeding time.
Here, each hardness indicates the value by the A-type
duro-meter in JIS-K6235 (IS07619).

[0019] |

The aforementioned problems are solved by the infant
feeding device having the constitution of claim 1 and according
to the.invention of claim 7.

[0020]

The aforementioned problems are achieved by the
invention of claim 8. According to the constitution of claim
8, more specifically, the method for manufacturing the
artificial nipple having the constitution of claiml comprises:
the first molding step of injection molding an elastic material

into either a shape holding layer shaping mold to shape the
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the tongue abutting layer nolding step of filling a tongue abutting |ayer
shaping female nold with a liquid elastoner for a tongue abutting | ayer of
a higher hardness, and subsequently inserting a tongue abutting |ayer
shaping male nold into the tongue abutting | ayer shaping femal e nol d,
thereby to conpression nold the tongue abutting | ayer; the deformation
absorbing | ayer nolding step of filling the tongue abutting | ayer nol ded at
t he tongue abutting layer nolding step, with a liquid elastonmer for a

def ormat i i yer of a_|ower hardness, and subsequently inserting
a deforna??gﬁgigg%fggﬁgqflf%}°§h§piﬁ&gﬁﬁ EtI NG HévEsy sherd&gpredsi on
nol d t he fQrmati apsorbing | ayer; .and the shape hol ding | ayer nol ding
step of fiql :%rtllg tehgﬂﬁe VPHER i r%é’tﬁ Biaﬁ’quaﬁi'é‘rerﬁg‘b’déﬁ e ld Hhalehapeat i on
absor bi ng,l ayer lding step, with a liquid elastonmer for a shape hol ding

| ayer of & %Oﬁw&wﬁa?an%’éﬁeahan%ﬁ%%mw liaysart the seedrapecialigiong

| ayer shapin% n%le mol d, thereby to conpression nold the shape hol di ng

| ayer. [0G25P ©f inJegling Ardging ahekasist¢ matiegriadf, whailm the tshape
defornatigh absorbing | ayer and the shape hol ding | ayer are nol ded, by the
conpr essi OR LG hgYeroatlet engwa bl dend lewerhie ] nggueirabad | iimg o ayer
or the outer layer of the artificial nipple. Wien the less rigid

def or mat i n ABEVFBF hor aplsorbing] ebayen- mblagdchhetwban tthesndpe Ringi d

| ayers of the tongue abutting |ayer and the shape holding |ayer, there may
ari se proBifergatian sheorrhjingt bayeesi thésebffsetmdial ane sedermandohhat a
honogenous | ayer is made hard to formby the influence of the injection
pressur e. absorbingcbayer g ttegdtesd mient tha sHapdingleliaigm apeweyer et he

| ess rigid deformati on absorbing |ayer is fornmed by the conpressi on nol ding

so that thenbyspgbnébisgl hypercamder ieasthyrdaddiad W tday oannedeunyar d
of fset of the resin. Since the artificial nipple i's nolded fromthe

outer |ayehe stormoheldiny layeaniblittietbnyaeiBPa £n@MkbY s f fERLE 40! d
mat chi ng the tongue abutting |ayer or the outernost |ayer. Another female

mol d for iheedeholyation twhsdeliongalta¥si a®kole nghaRgehaldi Ic?acy%eneed
not be prepared so that the manufacture cost can be Teduced. vant'age of

t he | nvenséoonfi0f34Hing step.
[0021]

According to the constitution of claim 8—,-therefore, the
deformation absorbing layer can be reliably arranged between
the tongue abutting layer and the shape holding layer. It is
possible to manufacture such an artificial nipple like the
mother's nipple simply and reliably as can perform the
peristalsis motion easily by the tongue of the infant or the
like and as can be easily deformed by the peristalsis motion.
[0022]

The aforementioned problems are achieved by the
invention of claim 9. According to the constitution of claim
9, more specifically, the method for manufacturing the

artificial nipple having the constitution of claim 1 comprises:
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The invention is advantageous in that it can provide an artificial nipple,
whi ch has a snooth surface for the easy peristalsis notion while being kept
soft for the deformation of the peristalsis notion by the tongue, and which
is so hard to crush as to feed the mlk by the tongue peristalsis notion
close to that at the nother's mlk feeding time, an infant feeding device
and an artificial nipple nmanufacturing method. Best Mdde for Carrying CQut
the Invention [0025] Preferred nodes of enbodiment of this
invention are described in detail in the following with reference to the
acconpanytilg deagiagsbutting likee, mbheingdesepl ognFadiiment 4 o dpyglescribed
in the followng are preferred specific exanples of the invention so that

t echni caldlyuipt eigrireer esbpiali 0Nt BE @cald Rehrd: lﬁgh&ﬁoel@{{\&’r{@{* £de scope
of the invention should not be limted to those no , SO0 long as the

fol | owi ng: desiefuiepabedt §agSl MRl bitM thildid AYeRhEeY, 499%8] sl \pde of

Enbodi nent) :
inserting a tongue abutting laver shaping male mold into the
tongue abutting layer shaping female mold, thereby to
compression mold the tongue abutting layer; the deformation
absorbing layer molding step of filling the tongue abutting
layer molded at the tongue abutting layer molding step, with
a liquid elastomer for a deformation absorbing layer of a lower
hardness, and subsequently inserting a deformation absorbing
layer shaping male mold, thereby to compression mold the
deformation absorbing layer; and the shape holding layer
molding step of filling the deformation absorbing layer molded
at the deformation absorbing layer molding step, with a liguid
elastomer for a shape holding layer of a higher hardness, and
subsequentlyinsertingaishapeholdinglayershapingn@lenmld,
thereby to compression mold the shape holding layer.
[0023]

According to the constitution of claim 9, the deformation
absorbing layer and the shape holding layer are molded, by the
compression molding, toward the inner side from the tongue
abutting layer or the outer layer of the artificial nipple.
When the 1less rigid deformation absorbing layer is

injection-molded between the more rigid layers of the tongue

abutting layer and the shape holding layer, there may arise

14



(Entire constitution of Infant Feedi ng Device 10) Fig. 1is a
schematic view show ng a constitution of an infant feeding device 10
according to a first node of enbodi nent of the invention. As shown in Fig.
1, the infant feeding device 10 includes an infant feeding bottle 11 nade
of glass or resin for containing a liquid such as prepared m | k. Mreover,
the infant feeding device 10 is provided with an artificial nipple 100 nade
of a material such as silicone rubber. The infant feeding device 10 is

further i it cap, 12 made of a resin_for fixing the artificia
ni ppl e lg%tocﬁlld%ﬁsev%ihnh:a%ﬁh? eHHl Y OIS (VAT (tevimits t3ideon astd
Artificial N@pphe 100%P Fig. 2 is a schematic section showi ng a
const i t utiiBh 6f TPRRISPOMS LRYET N pPtade di st tongormKey dthei i luente shown
in Fig. 2, tQﬁ artjficjial nipple 100 is provi dedw t hnount edneans such as a
base por 9ot HC I hPFePNEDI y nounted on the infant feeding bottle
11 by the cap 12 or the |ike. The artificial nipple 100 is further
provi ded with &GP DEGy ther thgantioncofinektiedctainhehdrases pordtieon 110,
and a mammary papilla portion 130 protruded fromthe nipple body portion
120. lesapriéeidr defrrmenimny yapapirbliagpdrayen 130 ficrmprdvbgedas its
| eading end portion with a mammary papilla | eading end portion 140. This
manmary @IS leadnagdénd pothaont id b omegenevivdeta pbr idsh beadigig yend with
a | eading end opening 141, as shown in Fig. 2. This |eading end opening 141
is an op@&wiksgd ovitpassi rny hbneiwa odighf Bisét goif dche® besgrunk by an infant,
such as the prepared mlk in the infant feeding bottle 11 of Fig. 1.
Since the artificial nipple is molded from the outer

layer, moreover, it is sufficient to prepare only the female

mold matching the tongue abutting layer or the outermost layer.

Another female mold for the deformation absorbing layer or the

shapeholdinglayerneednotbe;ueparedsothatthenmnufacture

cost can be reduced.

Advaﬁtage of the Invention
[0024]

The invention is advantageous in that it can provide an
artificial nipple, which has a smooth surface for the easy
peristalsis motion while being kept soft for the deformation
of the peristalsis motion by the tongue, and which is so hard
to crush as to feed the milk by the tongue peristalsis motion
close to that at the mother's milk feeding time, an infant

feeding device and an artificial nipple manufacturing method.

Best Mode for Carrying Out the Invention

15



This | eading end opening 141 is fornmed, as seen in the top plan view of
Fig. 2, into one or nore small openings of a round hole, or slits of cross,
Y or straight shape. [0028] The | eadi ng end opening 141 has

conmruni cation with a hollow portion C forned in the artificial nipple 100.
Mor eover, the hollow portion C has communication with not only the | eading
end opening 141 but also the inside of the infant feeding bottle 11 so
that the prepared mlk or the like in the infant feeding bottle 11 can be
fed fromthe | eading end opening 141 through the holl ow portion C.

Mor eover, [8Ré5hal | of the artificial nipple 100 of Fig. 2, as formed from
t he nipple body portion 120 to the mammary papill a Ieading end portion 140,
is made of a soPrefrreedainodash cds enbodinonent ubberhikn itrhichtamodipent , the
soft material should not be limted to the silicone rubber but may al so be
exenpl i f i@dsspiktg dn datedirbinatihen foy licsARieng thibkeTs e dderdophast i

el ast oner such as pol ypropyl ene, or natural rubber. [0029] (Shape Hol di ng
Layer 150 ccompany{ngtdeavings.side (as an inner |ayer) or the wall of the
artificial nipple 100 on the side of the hollow portion C, there IS

arranged a shapgeit®) dimng hay8s 350emWbiughens %%ﬁ%éﬂﬁé%dP%ﬁﬁd ing a
rigidity capable of holding the shape of the wall of the art|f|C| ni ppl e

100. The sdimnewhed dhngpkayer rb80shact of Bg gy pLd O%Ofe&%e%?@sl&tgf the |ike

havi ng a hardness of 15 to 50 degrees (hardness A-type Urozfeter in

JI S- K6235% Hd 5@ 6619) -aqn WPl e ably 1. & 9 40; degr 2%%%attached thereto.

However, the scope of the invention should not be limited to

thosenmdes,solongasiﬂuafollowingdescriptiondoesnotlimit

the invention.

[0026]

(First Mode of Embodiment)

{Entire constitution of Infant Feeding Device 10)

Fig. 1 is a schematic view showing a constitution of an
infant feeding device 10 according to a first mode of embodiment
of the invention. As shown in Fig. 1, the ilnfant feeding device
10 includes an infant feeding bottle 11 made of glass or resin
for containing a liquid such as prepared milk. Moreéver, the
infant feeding device 10 is provided with an artificial nipple
100 made of a material such as silicone rubber. The infant
feeding device 10 is further provided with a cap 12 made of
a resin for fixing the artificial nipple 100 on the infant
feeding bottle 11.

[0027]

(Constitution of Artificial Nipple 100)

16



In the peristalsis notion by the tongue of an infant, as described

herei nbefore, it is desired that the wall of the artificial nipple is
deforned into the hollow portion C of Fig. 2. | f, however, the
artificial nipple has its wall so excessively defornmed that it is crushed,
the wall clogs the hollow portion C of Fig. 2. This raises a problemthat
the infant or the |like cannot drink the prepared mlk fromthe | eading end
openi ng 141. However, the shape holding | ayer 150 of the artificial
ni ppl e 100 of this egbodiment is nmade to have a relatively high hardness of
15 to 50 degree§ifo tHdt 2t RENGBRFL6fSeRbiaR tSHIEIRG anrpprELitobieanche
prevent ed %ronlbein .excessi vely deformed_thereby to prevent the holl ow
portion Crf'Poffbefh 16#d@b@ﬁﬂe[%ﬁ%ﬁ¥?Gﬁ@hé&éeA@ﬁtﬁi%g3lﬂyéﬁ $BOyn in At
the outer |ayer on the surface side of the wall of the artificial nipple
100, on t héJot4rethRaidifivead nippdedt) istrregpisieabut th mpureheal mé§0s whi ch
has such a snoboth face as allows the infant or the like to performthe
peri st al sPYCHo®F oh MRpsY porténguellatosHowimg mafiayaldly mountedTbe thague
abutting layer 160 is forned of silicone rubber of a hardness of 15 to 50
degrees, ibfaskafpkding bottl¥hélsblyi ¢core rcalpbdr e tthe Iliike has such
properties that its surface snoothness is deteriorated as the hardness
becomes | ower (Bhesaftéficihhb adgerlet dovaiize fhe Har dnessi@dthetsi ki con
rubber, specifically, the silicone rubber is treated by adding a

rei nf or ci ngjpagertodp pdre: iloas &2 0 orponedt 6 e hbask §e RYAt i0%h af ot hgngi | i con
rubber. In order to | ower the hardness,
a mammary papilla portion 130 protruded from the nipple body
portion 120.

Moreover, the mammary papilla portion 130 is provided
at its leading end portion with a mammary papilla leading end
portion 140. This mammary papilla leading end portion 140 is
provided at its leading end with a leading end opening 141,
as shown in Fig. 2. This leading end opening 141 is an opening
for passing therethrough a liquid to be drunk by an infant,
such as the prepared milk in the infant feeding bottle 11 of
Fig. 1.

This leading end opening 141 is formed, as seen in the
top plan view of Fig. 2, into one or more small openings of
a round hole, or slits of cross, Y or straight shape.
[0028]

The leading end opening 141 has communication with a
hollowp@rtion(?formedjjltheartificialnipple100. Moreover,

thehollowportion(:hascommunicationwithnotonlytheleading

end opening 141 but also the inside of the infant feeding bottle
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on the other hand, the treatnment is performed by reducing the reinforcing.
agent. Wien the hardness of the silicone rubber is |owered, therefore, the
gquantity of the reinforcing agent is so snall that the silicone oi
conponent of the base conpound becones l|iable to appear to the surface.
Moreover, this silicone oil nmakes the surface of the silicone rubber
sticky. [0031] In this respect, the tongue abutting |ayer 160 of
Fig. 2 is set to have a relatively high hardness of 15 to 50 degrees, so
that the silicone oil hardly oozes to the surface of the silicone rubber
fornmi ng the 3vhYaé hbatrierpreyerili60r Phealtlesult ththenSanf abeeding he
tongue abutting | ayer 160 is | ess viscous but snooth. When t he

i nfant orbetieleikle cam hiesfetef pepdreed eridilng rntthepeniagt { padinmdwptt! e
11, as described above, the infant takes the artificial nipple 100 and
per f or ns the fekbbwgpootionm @ith its tongue. Specifically, the infant noves
its tongue bul ge (bank) fromthe nipple body portion 120 of the artificial

ni ppl e 100 to theresiwder oftHeh@alBNPBRrdheaRidil @ dieadinag qulggré.f%glﬂo.
If the wall of the artificial nipple to abut against Fhe tongue 1 s’ viscous

nor e t hare neceseamed tihem ﬂh@nhipblbhﬁob?kﬁoﬁéﬂaﬁtl@@v’@a lté;}?e hga[m}fgl{[/{agfryul ge as

snoothly as that at the tine when fed with the breast m t he

tongue alpHpi g |leyedidSQ e Jdvsi girbodi ment _nha}ci@so@ §{%>?1.{]in[iaél€écraicael of

little viscosity on the surface so that the infant or can nove its

tongue buygen sERALN Yordd PaLBRE N P;Pletgl&*%oga{bé’gm&?ﬁf Jt%%l%‘éf%he artifycial

ni pple 100 to the mamary papilla i'ng end portfon IW?Eﬁﬁﬁﬁ% t he

tongue abHdiing dRY e 1@9&%@@*’}:)8/%&9%MEéQBe%uBQSr | klnil(@ rrEa?y paelrsfé)rbrg the

tongue peristalsis notion easi

exemplified solely or in combination by isoprene rubber, a

thermoplastic elastomer such as polypropylene, or natural

rubber.
[0029]
(Shape Holding Layer 150)

On the inner side (as an iriner layer) or the wall of the
artificial nipple 100 on the side of the hollow portion C, there
is arranged a shape holding layer 150, which is made of a
material having a rigidity capable of holding the shape of the
wall of the artificial nipple 100. The shape holding layer
150 is formed of silicone rubber or the like having a hardness
of 15 to 50 degrees (hardness by the A-type duro-meter in
JIS-K6235 (IS07619)) or preferably 15 to 40 degrees.

In the peristalsis motion by the tongue of an infant,
as described hereinbefore, it is desired that the wall of the

artificial nipple is deformed into the hollow portion C of Figqg.

2.
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[ 0032] If the tongue abutting layer 160 is nmade of the silicone
rubber having an excessively high hardness, the tongue abutting |ayer is
not deforned even by the tongue peristalsis notion of the infant or the
like. As a result, the artificial nipple becones hard to performthe
peristalsis notion snmoothly and may cause the mammary papilla confusion.

In this respect, the hardness of the silicone rubber of the tongue abutting
| ayer 160 of the artificial nipple 100 of this enbodinent is set within

R LR R e

Therefore, the infant or the e can per

snoot hl y : u her ehy. to. cause no _confysion. [0033]_ (Constitution
of EEforn%%F%%g#ggg bﬁ%%o %?grt%95)l 15 cr%ﬁﬁﬁgentgﬁe&gﬁépélﬁﬁﬁth@ | ayer
150 and the,tongue abuttjing_|l ayer 160, as shown in Fig. 2, there is
sandmﬁché%oﬁiagfB?Hgf?ﬁnbaggogﬁgng I ayER 19 7521283 shohoP ket Bhab, thee

def ormati pon abﬁorbigﬂ?l {gr 170 is made of a material less rigid than that
of the mat2f#4Fs®fo ng fe CERRFE KA M dhayrrensedmi t hef Temghke
abutting | ayer 160 and is_ nmade of an intermedi ate |ayer thicker than those
of the relRiAIRY FAJePRENEBE éddnpl e, the deformation absorbing |ayer 170
is formed of silicone rubber having 10 degrees or less in the

af or ement i oned HRIFRFRSs, the shape Meldherss lafvey 115010 fdeheeast ibicpadf erably

5 to 10 degrees. _
nipple 100 of this embodiment is made to have a relatively high

hardness of 15 to 50 degrees so that the wall of the artificial
nipple 100 can be prevented from being excessively deformed
thereby to prevent the hollow portion C from being clogged.
[0030]

(Tongue Abutting Layer 160)

At the outer layer on the surface side of the wall of
the artificial nipple 100, on the other hand, there is formed
a tongue abutting layer 160, which has such a smooth face as
allows the infant or the like to perform the peristalsis motion
by its tongue, as shown in Fig. 2.

The tongue abutting layer 160 is formed of silicone
rubber of a hardness of 15 to 50 degrees, for example.

The silicon rubber or the like has such properties that
its surface smoothness is detericrated as the hardness becomes
lower (or softer). 1In order to raise the hardness of the
silicon rubber, specifically, the silicone rubber is treated
by adding a reinforcing agent to the base compound or the basic

portion of the silicon rubber. In order to lower the hardness,
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[ 0034] In case, therefore, when the bul ge of the tongue acconpanyi ng
the peristalsis notion of the tongue by the infant or the like is noved, if
the tongue abutting layer 160 of the artificial nipple 100 deforns |arge
toward the hollow potion C, this large deformation is absorbed by the
deformati on absorbing |layer 170. As a result, the inside shape hol ding

| ayer 150 is not greatly deforned into the side of the hollow portion C

As a result, the peristalsis notion of the tongue |ike the notion of the
case, in which the infant or the like is fed with the breast mlk, can be
easi |y dome.tibdredheer hanlde whbltobatmen@rid PeifalrmdiddBlerdQ0-£48H B%
prevented i n advance from bei ng crushed to clog the ho Iom/portlon Cand to

make the peepaocedinygl kgbar d Wﬂuﬁﬁ&ﬁmiBﬁQHﬁQsEhgfafﬁéféfI%# %PO
[ 0035] Thus, the wall of the artificial nipple 100 is na 0 have a

t hree-| aypg eﬂ)ﬁéfé@ W 180r 4 hat s. nmotion |ike
that of the tongue, IV\/mch i's dbégk%éﬁgﬁggﬁgogglﬁgg %%&ﬁ#éﬁéqé%tﬁg%%e ni ppl e

of the m{del shQ936hThheknass e 65' nﬁ:%&fgb Q%qﬁ’l !’;l(sjlgP Lirp.ﬁ'l 150)

As shown in Fig. 2, the portion, as |n li ca y arrow ckness

of oLhe shaneofiol dunguh aver, 150;00, e WHITELY. pagl || 8y cading end portion

140 is made slightly thinner an the t |ckness Fow b,

of the shapes boldidg, Laves 170 Sl Hhs. TR Y PRpibha PS%%éS%&ES@“d the
[0031]

In this respect, the tongue abutting layer 160 of Fig.
2 is set to have a relatively high hardness of 15 to 50 degrees,
s0 that the silicone o0il hardly ocozes to the surface of the
silicone rubber forming the tongue abutting layer 160. As ar
result, the surface of the tongue abutting layer 160 is less
viscous but smooth.

When the infant or the like drinks the prepared milk in
the infant feeding bottle 11, as described above, the infant
takes the artificial nipple 100 and performs the feeding motion
with its tongue. Specifically, the infant moves its tongue
bulge (bank) from the nipple body portion 120 of the artificial
nipple 100 to the side of the mammary papilla leading end
portion 140.

If the wall of the artificial nipple to abut against the
tongue is viscous more than necessary, the infant or the like
cannot move the tongue bulge as smoothly as that at the time

when fed with the breast milk.

However, the tongue abutting layer 160 of this embodiment
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When the infant or the like perforns the peristalsis notion of the tongue,
the tongue bul ge noves along fromthe nipple body potion 120 to the mamary
papilla potion 130 and the nmanmary papilla | eading end potion 140 of the
artificial nipple 100. Finally, the tongue bul ge abuts the soft roof of
nmouth after crossing the mammary papilla | eading end potion 140 On
the other hand, the mammary papilla |eading end portion 140 is formed, as
shown in Fig. 2, into such an approxi mately spherical shape as is rounded

ini I i h . illa of the nother so that it is
accomman a1 5 ERET RTERTCr ShaL kbt 30er then %Faaurhm@@r thehis
i i t he approxi mate
phor i cal horTy ST Single hafo. PhETnans BN Favit BORerEvorFERe.
ni ppl e bo ttion 12 abuts agajnst that spherical mapmary papilla
Iggging eﬁ%egg%PPgﬁ %ﬁg¥ Pﬂﬁéﬁgﬂe?%@nﬁﬁet?%eﬂ¥ﬁbfhﬁ%ﬁbnﬂbﬁiigeggﬁ?t@d'ng
of, def orm t he manmar api |l a | eading end portion . i's may
g?gagﬁgntﬁgeiW?Qﬂ?rVopﬁagrg?%igﬁglpanﬁﬂérE@F%épal%ﬁ@-nnimoﬁh@nbothhv or to
nove t he tongue uglike that at the tine when the infant is fed_by t he
br east m"F‘RI.lgue abutthnghiayerbbed neneblenetbeoiefanheori ghditjkeftohe
mammary papilla | eading end portion 140, as nade of a harder material, is
| over ed, RBRBIPRR tReckfrgdeaporishalshapmoidbdi rgstidyer 150 in the manmar y
papilla |l eading end portion 140 is nmade so small that the mammary papilla
| eadi ng eh@p%%?tion 140 may be easily deformed. [0037] Here, the
thickness b of the shape holding |ayer 150, as formed in the mammary
papi | | a portionlA3®eahdnghe abpptenpddyyeporltboons itdie iof ahdest el athyel y
large. Even if, therefore, the wall of the artificial nipple 100 is
defornedHﬂbb%éhﬁ@n@aenpexbssaﬁyeawﬁﬁ@bha@ﬂmdmsJtﬁ@mbm@udéﬁnttﬁﬁg t he
constitution is made to hold such a.shape as to prevent the artificial
ni ppl e 10GY¥eon Heioly e isheed taveh dgy t tiee hobhgue posti O Gsi s 0888lon
of the infant or the like. As a result, the artificial nipple
becomes hard to perform the peristalsis motion smoothly and
may cause the mammary papilla confusion.
In this respect, the hardness of the silicone rubber of
the tongue abutting layer 160 of the artificial nipple 100 of
this embodiment is set within such a range as is deformed by
the peristalsis motion of the tongue. Therefore, the infant
or the like can perform the peristalsis motion smoothly by the

tongue thereby to cause no confusion.

[0033]
(Constitution of Deformation Absorbing Layer 170)

Between the shape holding layer 150 and the tongue
abutting layer 160, as shown in Fig. 2, there is sandwiched
a deformation absorbing layer 170. As shown in Fig. 2, the

deformationabsorbinglayer170isnmdeofkamateriallessrigid
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(Thi cknesses of Tongue Abutting Layer 160, Deformation Absorbing Layer 170
and Shape Hol di ng Layer 150) In the nipple body portion 120 or the

| i ke, as shown in Fig. 2, the shape holding |ayer 150 is nade slightly

t hi cker than the tongue abutting |ayer 160, and the deformation

absor bi ngl ayer 170i snadet hi cker t hant heshapehol di ngl ayer 150. The
tongue abutting layer 160 is nade of the silicone rubber having a
relatively higher rigidity, as described hereinbefore. If the tongue
abutting layer 160 is made thick, it is hardly defornmed by the tongue

peri st al stsanmtliain ofThiee efanreridhe foongue ehetdHaie hayer ntb0alsr the
t hi nnest for exhibiting the function to snpbothen the tongue péeristalsis

not i on byatdehenf anguerapuie iikeayk@0B8 and is ma@_é#gﬁofrﬁ'@érr}:%@fjat he

deformati on absorbing layer 170 is made of a material having the relatively

| ow ri gi didyer ahd JRGeLkon RV d HEe diay Qéﬁéiﬁmgli%%%s Thep, feo%aerﬁ‘lpfehe
e u

def ormati on absorbing |ayer 170 is constituted to absorb t ge ‘of the

t ongue, rEEetQe96§M§B§oBh%b%%&%H%gP?%%ﬁ%@Jf@@ tEBQmeg §Fﬁi%%ﬁ%§§§ggértgf

shape holding |ayer 150 is na elatively riqi

the |ike anchdPegvig 1 G- LAy Hngﬁiﬁﬁq#§b3f$%%$§th§ g%Jéﬁgﬁﬁiﬁ%feover,

prevent the wall of the artificial ni

t he shape hol di 50 i rovi.ded on its outer side with the
defornat?%ﬂgébs%g%éﬁ%ﬁ %%egfléogoTégr IrESSwn8h PRE hat dihg- 4 ayer
150 is icker than the tongue abutting |ayer 160 so as to hold the

e
shape, it tbes %bt obstruct that the deformation of the wall of the
artifici%0d§4¥ﬂe 100 due to :

In case, therefore, when the bulge of the tongue
accompanying the peristalsis motion of the tongue by the infant
or the like is moved, if the tongue abutting layer 160 of the
artificial nipple 100 deforms large toward the hollow potion
C, this large deformation is absorbed by the deformation
absorbing layer 170. As a result, the inside shape holding
layer 150 is not greatly deformed into the side of the hollow
pertion C.

As a result, the peristalsis motion of the tongue like
the motion of the case, in which the infant or the like is fed
with the breast milk, can be easily done. Moreover, the wall
of the artificial nipple 100 can be prevented in advance from
being crushed to clog the hollow portion € and to make the
prepared milk hard to pass through the artificial nipple 100.
[0035]}

Thus, the wall of the artificial nipple 100 is made to

have a three-layered structure so that it can perform the
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t he tongue peristalsis notion of the infant or the |ike. [0040] (Leading
End Openi ng 141) As shown in Fig. 2, not the deformation absorbing

| ayer 170 but only the shape hol ding | ayer 150 and the tongue abutting

| ayer 160 are arranged in the | eading end opening 141. If the deformatian
absorbing layer 170 exists incase the | eading end opening 141 has the slit
shape, for exanple, the right and | eft deformation absorbing |ayers 170
clog the slit, when they abut agai nst each other, so that the prepared m |k

or the like hardly cones out . of tﬂe | eadi ng end openi.ng 141, because the
T 1| Cone PR THBEr o1t HECaERoL e bRS BuSor Bl ATyt Mg Th s CORE. Pow
har dness and ,t he hi gh viscasity. . In this enbodi nent, therefore, the
manmary &6 Fdardaditnghend 6t Mot hAd e dsipp sh e thE di9fig 9By er 150 made
recessed to the side of the tongue abutting layer 160 to formthe spherical
shape, an@0%3&larranged in the abutting area. The deformation absorbing
| ayer 170 encircles the outer circunference of the |eading end opening 141
in the mdPRaokngspi lora theadiing @fd Jwnsg dv g By vernsi hzgft he shape hol di ng
| ayer 150 and the tongue abutting |layer 160 directly, noreover, the
silicone rubbeRsofhohn defBiguti ontlabgerdiing | &edindiGatas] oy anged and
cl anped between the shape holding | ayer 150 and the tongue abutting | ayer
160, canabespréecriisknes adfanee shapm hebkkimg leye rof 59 b tieadizngaerd
opening 141. [0041] (Constitution of Base Portion 110)

papilla leading end portion 140 is made slightly thinner than

the thickness, as indicated by arrow b, of the shape holding

layer 150 of the mammary papilla portion 130 and the nipple

body portion 120.

When the infant or the like performs the peristalsis
motion of the tongue, the tongue bulge moves along from the
nipple body potion 120 to the mammary papilla potion 130 and
the mammary papilla leading end potion 140 of the artificial
nipple 100. Finally, the tongue bulge abuts the soft roof of
mouth after crossing the mammary papilla leading end potion
140

On the other hand, the mammary papilla leading end
portion 140 is formed, as shown in Fig. 2, into such an
approximately spherical shape as is rounded in its entirety
like the mammary papilla of the mother so that it is
accommodated in the infant feeding cavity of the infant.
However, this spherical shape is hard to deform. In case,

therefore, the approximately spherical portion is made hard,

the tongue bulge having come from the nipple body portion 120
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As shown in Fig. 2, the base portion 110 is formed by stretching theshape
hol ding | ayer 150 so that the base potion 110 is constituted to have the
sanme hardness as that of the shape holding | ayer 150. The shape

hol ding | ayer 150 is set to have the relatively high hardness, as descri bed
above, so that the hardness of the base portion 110 is also relatively
high. As a result, the base portion 110 is prevented from bei ng def or ned
and di sconnected fromthe cap 12, according to the feeding notion. Then,
the artificial nipple 100 can be prevented in advance fromunintentionally

cone out abiem ti@aim@nthtaeecygﬂﬁaﬂ@éﬂ emddmary papifffie 1du4ih§ eppodi nent,
the base portion 110 is fornmed by stretching ¥he shape hol ding” | ayer 150,

but may s ibe, habeehbYeshe G0 detotgun AL ead prerolely

Al ternatively, the base portion 0 may a

t he Shap%ngoéghﬂgtkﬁ%ﬁﬂﬂ%%9eQH%Tégf%éﬁgggﬁfﬁRgggkgﬁ'%%% Qn%%9n1}40

Mor eover, an engagi hg portion I one ase portion 110,
i s forned,af ' lLayer 150 ther 0 _hold the cap 12
ol i ably ke BRE SLaRR O AL BXCLAlREr EOFR e 1R8N BB SGRATSEE the end
portion gf 0S] 11 161, where the tonque abuttjng |ayer 160 is fol ded
back to Og§$gd§h%PQB%¥ %Edﬁ@ﬁﬁ@mbgﬁfﬁgﬁggff,u?ifkegﬁkﬁghﬁﬁ d%ﬁé?ﬁ?@ and is
integrally jointed to the e gin ortion 112 of the shape hol ding | ayer
150. As g%?bs&PF,lPﬁ n%héﬁe%%%lbW%§ SayEreao the tongue abutting Iayer
160 are reliabhx %%ﬁed to _each other w thout exposing the deformation
absor bi ng | ayer?170%% FHEOOUTERHe. therefans s thei sagdalithe obr she
intensified by forningﬁan engagi ng recess in the shape hoIding | ayer 150 so
i A

that the™EBHGEY BBRLLIAGLPAGERT 160 RYL BEOR Nkl t 3P mads fae Bagdgirng

recess. [0042] (Ot her, constitutions)
material, is lowered, and the thickness a of the shape holding

layer 150 in the mammary papilla leading end portion 140 is
made so small that the mammary papilla leading end pbrtion 140
may be easily deformed.

[0037]

Here, the thickness b of the shape holding layer 150,
as formed in the mammary papilla portion 130 and the nipple
body portion 120, is made relatively large. Even if, therefore,
the wall of the artificial nipple 100 is deformed by the tongue
peristalsis motion of the infant or the like, the constitution
is made to hold such a shape as to prevent the artificial nipple
100 from being crushed to clog the hollow portion C.
[0038]
(Thicknesses of Tongue Abutting Layer 160, Deformation
Absorbing Layer 170 and Shape Holding Layer 150)

In the nipple body portion 120 or the like, as shown in

Fig. 2, the shape holding layer 150 is made slightly thicker

24



Since the base portion 110 is provided wwth a vent valve 111, as shown in
Fig. 2, the anbient air is passed, even in case the pressure in the infant
feeding bottle 11 drops as the infant is fed with the m Ik, through that
vent valve 111 into the infant feeding bottle 11 inside of the artificial

ni ppl e 100 thereby to prevent the buildup of a vacuum In short, the
vent valve 111 has a function to provide the conmunicati on between the

i nside and outside of the artificial nipple 100 attached to the infant

feeding bgttle 11 thereby t ke tgg ressure equjv hent. . On the
ot her han@',“"”:t1 hg%gapt‘?ﬁgli‘% §§uggﬂlﬁ9e aa‘gelf O'SLgﬂgagag"ci/vil"zl et e TQTadi Ry
portions 112 to. 114, as disposed in the base portiqgn 110 of the artificial
nipple 1 ,S%?Rll?%iééfﬁévx?e aRdnal bRIEKETi HidthE hPeIRRRYNBOEL PE LBYeAS shown
ni pp’ e . :
in Fig. 2, nore specifically, the cap 12 can fix the base portion 110 of
the artifi?{al nipple 100 on the infant feeding bottle 11 and can adj ust
the fastening strength and accordingly the air ventilation by the vent
val ve 111. Her efhe Heonam ajkaiieing 1ayoul lohoks beade e f ddha s idniecdng may
al so be disposed at a plurality of positions of the base portion 110 or may
adopt anctHEPekohsvingt ionrel@digsly Mbtlabef origbait vct asi mpswtiiedi al
Ni ppl e 100) The artificial nipple 100 according to this enbodi nent
i s so corsieinieelf ase desior tbhedt dhreyed mibeftdrieng Theemet fdd f madeasriufaict uri ng
the artificial nipple is described in the foll ow ng.
it is hardly deformed by the tongue peristalsis motion.
Therefore, the tongue abutting layer 160 is made the thinnest
for exhibiting the function to smoothen the tongue peristalsis
motion by the infant or the like.
[0039]

On the other hand, the deformation absorbing layer 170
is made of a material having the relatively low rigidity,and
made to have the largest thickness. Therefore, the deformation
absorbing layer 170 is constituted to absorb the bulge of the
tongue, not to prevent the tongue peristalsis motion.

Moreover, the shape holding layer 150 is made of the
relatively rigid silicone rubber or the like and made so thicker
than the tongue abutting layer 160 as to prevent the wall of
the artificial nipple 100 from being crushed. Moreover, the
shape holding layer 150 is provided on its outer side with the
deformation absorbing layer 170. Therefore, when the shape
holding layer 150 is made thicker than the tongue abutting layer
160 so as to hold the shape, it does not obstruct that the

deformation of the wall of the artificial nipple 100 due to
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Fig. 3 and Fig. 4 are schematic explanatory views showi ng nolds or the |ike
for nolding the artificial nipple 100. - For molding the artificia

ni ppl e 100, as shown in Fig. 3, a shape holding |ayer shaping female nold
180 and a shaping nmale nmold 190 are used, for exanple, as the shape hol ding
| ayer shaping nolds for shaping the shape holding layer 150 of Fig. 2.

At first, the shaping male nold 190 is inserted into the shape hol ding

| ayer shaping female nold 180 shown in Fig. 3. After this, the

af orenenti oned silicone rubber of the hardness of 15 to 50 degrees is

i nj ect ed tdd tsialed Kasi orel ekanpdeial af fthst indhgt ngrstes)1ifben, the
shape hol ding | ayer 150 showmn in Fig. 2 is forned. [0044] Into a
def or mat i [@¥ 4hsor bi ng | ayer shaping female nold 181 or the deformation
absorbing | ayer shaping nold, as shown in Fig. 4, the shaping male nold 190

havi ng t he.esithipeyl Exhhprpdroire npidayer 150 is inserted so far that the
nanna?y papilla |l eading end portion conmes into abutnent. The aforenentioned

Dl i s i nj.ect | ded
silicone rubbemnsokhbhe hargnes ohod {:Hel@efj@%%;f%ﬂésac}ieéur%t ()l%ﬂ%bfm

(as one exanple of a second nnlding step). Then, fornma sor bi ng

| ayer 17Q79heUA dil tle dhde HBELQ?HgiIHﬁQf alsloya My ttrf‘xetggn&?@%%ur%%i igng layer
150. [0045]
layer 160 are arranged in the leading end opening 141. If the
deformation absorbing layer 170 exists in case the leading end
opening 141 has the slit shape, for example, the right and left
deformation absorbing layers 170 clbg the s1it, when they abut
against each other, so that the preparedmilk or the like hardly
comes out of the leading end opening 141, because the silicone
rubber of the deformation absorbing layers 170 have the low
hardness and the high viscosity.

In this embodiment, therefore, the mammary papilla
leading end potion 140 has a shape holding layer 150 made
recessed to the side of the tongue abutting layer 160 to form
the spherical shape, and is arranged in the abutting area. The
deformation absorbing layer 170 encircles the outer
circumference of the leading end opening 141 in the mammary
papilla leading end portion 140. By fusing the shape holding
layer 150 and the tongue abutting layer 160 directly, moreover,
the silicone rubber of the deformation absorbing layer 170,
as arranged and clamped between the shape holding layer 150
and the tongue abutting layer 160, can be prevented in advance

from leaking out of the leading end opening 141.
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Into the not-shown tongue abutting | ayer shaping fermale nold given the sane
contour shape as that of the manmary papilla portion 130 or the like in the
artificial nipple 100, the shaping male nold 190 having the shape hol di ng

| ayer 150 and the deformation absorbing |layer 170 integrally nolded is then
inserted, and the aforenentioned silicone rubber having the hardness of 15
to 50 degrees is injected and nol ded (as one exanple of a third nol ding
step). Then, the tongue abutting |layer 160 shown in Fig. 2 is nol ded
integrally with the deformation absorbing |ayer 170. Thus, the
artificialOht ble 100 having the three-layered structure is fornmed, as
shown in Fig. 2, According to the manufacturing nethod of this enbodinent,

t he def or fet DR tabsen tphPrayeFoundonf LEPY. 2 can be reliably arranged

bet ween t he shape hol ding | ayer 150 and the tongue abutting |ayer 160.

[ 0046] Het eshavn Hins Rirhodd metite hawe gapsi dwl Hithg 3 afemadbly t he

def ormati on absorbing |ayer 170 and the tongue abutting |ayer 160 are

mol ded i rsthet¢lebng ddheostiepe Molwieg ,layesr AB0dsog lrtdeheshask hatatobe
limted thereto, but the tongue abutting |ayer 160, the deformation
absor bi ngl1@yes dots@intdittd tshapevdoilth neprayres rdibds srays atisor hef nilgled in
the recited order. Moreover, the integral nolding of this enbodi nent
can cont ashmpdehsbd tad | Balyet wos€ol or nol di ng”, in which one male nold is
sequentially noved to the different fenmale nolds, or the insert nolding, in
whi ch the primarhe sabgengisiset dyeranebhes sewl go and,d Bhewrald vi vl ged.

Mor eover, the nol ding nmethod should not be limted to that of the

enbodi memi g aGahede)t akndd Ser B didkh R, doPPhRg tihe naeReR AhEtEAdg | ayer
160 to beconme the outer |ayer of the secondary nolding obtained till the
second MiLHAG&iieRon ALY LHE FONPT L5R4ONyEDY Thigh. [ 0T LINE, the.

Manuf acturing Methods of Artificial N pple 100) The af orenenti oned

manuf act Wi FRIAAGOT 1108 851 Idd &Il 4 PRGN 0B NRS DAgRodgsarifigd on the

manuf act uri ng nmet hod using the injection nolding, but I ng met hod

using a Qﬁ@&&ﬁ%@&b@@&hﬂ%é%éjﬁi@,i QSQOEBiBB%é@HeO‘E‘eBng motion.

Then, the artificial nipple 100 can be prevented in advance
from unintentionally come out from the infant feeding bottle
11.

Here in this embodiment, the base portion 110 is formed
by stretching the shape holding layer 150, but may also be
formed by stretching the tongue abutting layer 160.
Alternatively, the base portion 110 may also be formed by
stretching both the shape holding layer 150 and the tongue
abutting layer 160.

Moreover, an engaging portion 112, as positioned on the
base portion 110, is formed of the shape holding layer 150
thereby to hold the cap 12 reliably. At the same time, the
engaging portion 112 is brought, at the end portion of a

position 161, where the tongue abutting layer 160 is folded
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At first, a tongue abutting layer shaping female nold is prepared. This
tongue abutting |ayer shaping female mold is constituted to have an entire
shape simlar to that of the deformation absorbing | ayer shaping fenal e

nold 181 of Fig. 4. However, the shape of the inner side of the
tongue abutting |ayer shaping fenale nold matches the contour of the tongue
abutting |layer 160 of Fig. 2. Into this tongue abutting | ayer

shaping fenale nmold, an liquid elastomer for a tongue abutting |ayer having
a high hardness such as the silicone rubber having the hardness of 15 to 50
degrees iPaGkjtecttée Siglea wifs téearagaghad eogue cablilRi, ngnitay ebushapitng mal e
nold is inserted into the tongue abutting | ayer shaping female nold so that
the tongwgadnsatt kng Layertddoslby cenpressicont ol aegh ¢ asg gua-tedambie of the
tongue abutting | ayer shaping step). _ Thi's tongue abutting |ayer

shapi ng mefl ehedhhm$iod diogst ayelt ilG0 .si Wsl @rrdsmitthathefsHdie: sbapiing nel e
nold 190 of Fig. 3, and its contour natches the shape of the inner side of

the tongueyahuibDnand ayer tdaQuefahi@tirg layer 160Saré esltapitnelepgue
abutting |ayer 160 shown in Fig. 2 is nolded by inserting the tongue
abut t i ng toayeeh S Mg Maba tnoksh antly h LAEPL 885t 08n M & A% 4 1 aLA948]
170 to the outside. Here, this fusion may be more intensified
by forming an engaging recess in the shape holding layer 150
so that the tongue abutting layer 160 may be inserted into that
engaging recess.
[0042]
(Other constitutions)

Since the base portion 110 is provided with a vent valve
111, as shown in Fig. 2, the ambient air is passed, even in
case the pressure in the infant feeding bottle 11 drops as the
infant is fed with the milk, through that vent valve 111 into
the infant feeding bottle 11 inside of the artificial nipple
100 thereby to prevent the buildup of a vacuum.

In short, the vent valve 111 has a function to provide
the communication between the inside and outside of the
artificial nipple 100 attached to the infant feeding bottle
11 thereby to make the pressure equivalent.

On the other hand, the cap 12 is so mounted as to engage
with the engaging portions 112 to 114, as disposed in the base
portion 110 of the artificial nipple 100, and is screwed and

so on the infant feeding bottle 1l1. As shown in Fig. 2, more
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Next, while the tongue abutting |layer 160 is being shaped in the tongue
abutting |layer shaping female nold, this tongue abutting |ayer shaping
male nold is extracted. After this, the deformation absorbing |layer |iquid
el astoner having a | ow hardness such as the silicone rubber having the
hardness of 5 to 10 degrees is inserted onto the tongue abutting |ayer 160.
After this, the deformation absorbing | ayer shaping nmale nold is inserted
into the tongue abutting | ayer shaping femal e nold, and a conpression

ol di ng L5 oREIQLTEY, t @uoldot he Jef of fptiyon bgaggorﬁ%'r%qonaw LE0.ghown i n

Fig. 2 (as one exa I"'e "0 ef or mat’ion |"ayer shaplng step)

Simlar ?‘oq?‘ﬁ%%%?bﬁﬁégéﬁgtt%%ﬁﬂaﬁ{) dAnfobstte gg%tf%ﬁ&”% EBht our

mat ches tge sha Eh ége i nner side of the deformtian bsorgwpg l.ayer 170

of Fig. PESOIRY (Her IR med1Dn a5 1#6Tshown in
Fig. 2 is int raII ed on the tongue abuttin ayer 160 _by inserting

t he defo?’ﬁﬁttll %t&ﬁé‘oPmﬁ €| ¥§RE ‘é%]b?ngﬁrm é{‘?ﬁﬁqu'éﬁd Vet RgrEsditdn
nolding it. Next, while the tongue abutting |layer 160 and the

def or mat ?Bﬁuérj*s@ro& RG eyt ey Fardnd iy BhypadsPnbendifBAgaE abulting

| ayer shai g.female nold, this deformation absorbln% | ayer shaping nal e
nol d i s Bibradidy. OﬁfP@ﬁlﬁﬁp§S Pie thegbirgcePestdmar 18 orhmaghageriol di ng
| ayer having a high hardness such as the silicone rubber having the

har dnessappthsrt oG tddgtdes-is inserted onto the deformation absorbing

| ayer 170.
[0043}

(Method for Manufacturing Artificial Nipple 100}

The artificial nipple 100 according to this embodiment
is so constituted as described hereinbefore. The method for
manufacturing the artificial nipple is described in the
following.

Fig. 3 and Fig. 4 are schematic explanatory views showing
molds or the like for molding the artificial nipple 100.

For molding the artificial nipple 100, as shown in Fig.
3, a shape holding layer shaping female mold 180 and a shaping
male mold 190 are used, for example, as the shape holding layer
shaping molds for shaping the shape holding layer 150 of Fig.
2. |

At first, the shaping male mold 190 is inserted into the
shape holding layer shaping female mold 180 shown in Fig. 3.
After this, the aforementioned silicone rubber of the hardness
of 15 to 50 degrees is injected and molded {(as one example of

a first molding step). Then, the shape holding layer 150 shown
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After this, the shape holding |ayer shaping male nold is inserted into the
tongue abutting | ayer shaping fenale nold, and a conpression nolding is
performed to nold the shape holding | ayer 150 shown in Fig. 2 (as one
exanpl e of the shape hol ding | ayer shaping step). Thi s shape hol di ng
| ayer shaping male nold has a constitution simlar to that of the shaping
mal e nold 190 of Fig. 3, and a substantially identical constitution.

The shape hol ding | ayer 150 shown in Fig. 2 is nolded integrally with the
tongue abutting |layer 160 and the defornmation absorbing |ayer 170 by

i nsertingnt Fégsha@peéshdbdimpg.l ayer shaping mal e nold and by conpression

nol ding it. [0050] If the deformation absorbing |ayer 170 having a
| ower ri@goduey (or a |l ower hardness) is to be injection-nolded between the
tongue abutting |ayer 160 and the shape holding | ayer 150 of Fig. 2 having

a higher rigi dihyo(#rderdbhelohadResShg 1R&dMkaabetyr 8sha B8yoPg of f set

on the nold or influenced by the injection pressure théreby to ralse a

probl em 4 bat ot haweeBgeRERUSH aY¥E5rbsn aié&éf{{ﬁgﬁ@qg mold, ASCOL4iL,Rg to the

af orenenti oned nethod of |am nating thé indivi ayers by using the

e, SHESELS. B A St d LA B LYEE B ALY, o
layer of nL0gs hgwery L1 o<l by §RsLOLEraL !y, mldsd Qn Lhe tongue .h;,
leading end portion comes into abutment. The aforementioned
silicone rubber of the hardness of 5 to 10 degrees is injected
and molded (as one example of a second moléing step). Then,
the deformation absorbing layer 170 shown in Fig. 2 is molded
integrally with the shape holding layer 150.
[0045]

Into the not-shown tongue abutting layer shaping female
moldgiventhesamecontourshapeausthatofthenmmmarypapilla
portion 130 or the like in the artificial nipple 100, the:
shaping male mold 190 having the shape holding layer 150 and
the deformation absorbing layer 170 integrally molded is then
inserted, and the aforementioned silicone rubber having the
hardness of 15 to 50 degrees is injected and molded (as one
example of a third molding step). Then, the tongue abutting
layer 160 shown in Fig. 2 is molded integrally with the
deformation absorbing layer 170.

Thus, the artificial nipple 100 having the three-layered

structure is formed, as shown in Fig. 2. According to the

manufacturing method of this embodiment, the deformation
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abutting layer 160 by the conpression nolding. As a result, the soft resin
of the | ower hardness is not offset on one side of the nold so that the
honbgeneous | ayers can be easily nol ded. According to that method,
noreover, the artificial nipple 100 is nol ded sequentially fromthe tongue
abutting layer 160 or the outer side of Fig. 2. This nmakes it sufficient to
prepare only the tongue abutting | ayer shaping fenmal e nold, but nakes it
unnecessary to prepare the fenale nold for the shape hol ding |ayer 150 or

the |ike. f . i i 0. lo . factyurin t for
the ort 1 ALSRAb b dpker 70 R R95, % RPNl 106y LR LRAER

i I_di t.h ificial ni e 100 need not be
manuf act 6% Teoh Tl iRy G AI5P it d neh s BReRs T B TR 0B nd g one

femal e I(% é? using one male nold, the artificial nipple 100 could al so
be manuf é%dﬁ d by nolding the inner side shape holding |ayer 150 and by

changing the f | e .nol dg. [0051], Here, the t.hod _for manufacturing
the artificial Tnplt& fgésagggPéLﬁﬁnﬁo the é%&?@ngﬁggéﬁédlégﬁﬁréé@hon
nol di ng can be applied to not only this enbodi nent but al so other

enbodi nedt’s SIS FES F&YGihdRysr 1/Gosrr t8ec5RBINGIAPEL tERSodi nent )
Fig. 5is a schemtic section showng an artificial nipple 200 according to
a second liyds 600 emsgne e igftheygecited order. However, themolding

order should not be limited thereto, but the tongue abutting
layer 160, the deformation absorbing layer 170 and the shape
holding layer 150 may also be molded in the recited order.
| Moreover, the integral molding of this embodiment can
contain the so-called "two-color molding™, in which one male
mold is sequentially moved to the different female molds, or
the insert molding, in which the primary molding is set in
another mold and integrally molded. Moreover, the molding
method should not be limited to that of the embodiment but can
contain the molding of dipping the tongue abutting layer 160
to become the outer layer of the secondary molding obtained
till the second molding step, and the compression molding.
[0047]
{(Other Manufacturing Methods of Artificial Nipple 100)

The aforementioned manufacturing method of the
artificial nipple 100 has been described on the manufacturing
method using the injection molding, but the molding method
using a compression molding is described in the following.

At first, a tongue abutting layer shaping female mold
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invention. The constitution of the artificial nipple 200 shown in Fig. 5is
nostly conmon to that of the artificial nipple 100 according to the first
node of enbodi ment. Therefore, the commopn portions are omtted in their
description by designating themby the comon reference nunerals, and the
foll owi ng description is centralized on the different points. In
this enbodi nent, a shape hol ding | ayer 250 shown in Fig. 5 is different
fromthat of the first enbodi ment. Specifically, the shape hol ding | ayer
250 of this enbodinent is provided, as shown in Fig. 5 wth three

protrusi aesp2bbaeedri griti PordhPas SOt il NG Ay ARGt kershapgchal di ng
| ayer 250 so that the thickness of the deformation absorbing |layer 170 is

accor di nglsycpheviidededi t& HAW&laDArdioRSsARPet M Mi PYFHHONShat of the
Specifically, the protrusions 251 are forned in ring shapes protruglng from

t he 5hap@e@%&ﬁhﬂgohaﬁﬁ%o%%anol%@%xsgﬂ% qh t@%mQQE!ﬁWFBO%%ﬁOBfCTi Cr e,
t hese protrusions 251 may al so bé shapeg |gto a spiral shape or continuous
dots. Alyernatively, what is increased in thickness is not the shape

hol di ng l'ayer 250 but only the deformation absorbing |ayer 170, so that the
[L9Ldity, . bRogaDaReed By SRLLUORLI NG N, RhPE gl gLl aver 20 v e
250, " noa PRESTRS THRal il 1y At it onShBaREREe ot ATa B0 Tle tBAnanced
w thin t@e range, of ,non-preven [ t %ﬂton ue peristalsis nmotion so that
the wal | “8F9%fe gPEI%P@IEFyﬁIpB#QQéﬁg & reliably prevented from being
e e PeThP RS LA STl Ta gt s (G Yerd1 & 01 G 10053

liquid elastomer for a tongue abutting layer having a high

hardness such as the silicone rubber having the hardness of

15 to 50 degrees is injeéted. In this state, the tongue “

abutting layer shéping male mold is inserted into the tongue

abutting layer shaping female mold so that the tongue abutting

layef 160 is compression-molded (as one example of the tongue

abutting layer shaping step).

This tongue abutting layer shaping male mold has a

constitution similar to that of the shaping male mold 190 of

Fig. 3, and its contour matches the shape of the inner side

of the tongue abutting layer 160 of Fig. 2.

As a result, the tongue abutting layer 160 shown in Fig.

2 is molded by inserting the tongue abutting layer shapingmale

mold and by compression molding it.

{0048]

Next, while the tongue abutting layer 160 is being shaped

in the tongue abutting layer shaping female mold, this tongue
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Fig. 6 is a schematic section showing an artificial nipple 300 according to
a third node of enbodi nent of the invention. The constitution of the
artificial nipple 300 shown in Fig. 6 is nostly comon to that of the
artificial nipple 100 according to the first node of enbodi ment. Therefore,
t he common portions are omtted in their description by designating them by
the comon reference nunerals, and the follow ng description is centralized
on the different points. In this enbodi ment, a shape hol ding | ayer

350 and adefiqrati;gR aksg inﬁg aA%ehod 04 sAe x3hawh N Fr@ref. tRESE,
different fromthosé of the first enbodinent. In this enbodi nent, nore

Cf i call X . )
351 pr ot i Gg e ARLog o o oFhe Uiy R 25 BAE e BoBb ke O
agai nst %%%d;}'l%fs%r %%%Oasa%ﬁ%r %‘iﬂqc'oﬁ%erru%%%r EQ%%% PLALS H%‘rﬁﬂésé%fare
arranged at Two portions, Tor “example, inring s aﬁes, as shown"in"Fig. 6.
Mor eover,

h formation.absorbi ayer 370 is so onstitute s is
ecossedS b8 MhARATFRE MG e apEPatle 26PeuS,ARar R o g 1t 568t r usi ons
351 of the sha ho“ﬂgp | ayer 350. . By .t.hus. protruding the
or ot rusi ons 3SR EEE Tt e ShibE REFOF gt agabSHe Il LRESE Hhetind Rale
def ormati on absorbing | ayer 370, the constituytion is made such that effects
sinilar F9LChesS piroiGHrGDRE tE51NE 1t AHBIS 8PYHF LB oY RE MU D& SBEL S ned,
and such that the protrusions 351 are not forned on the shape_hol ding | ayer
350 on t A@Ll&i-des} 2 hEORBIEESH LSEr tRoFlIRg Whdn Peld RaIEow oreidn tleof t he
artificial nipple 300 of Fig. 6 is rinsed by the user, the artificial
ni ppl e 3deficgmaddpr; abperBengeeaime 130 shewh diy Bsvor? (M Qe AXGRP 16t her wi se
obstruct the rinsing operation. [0054] Here in this enbodi ment, the
prot rusi ofs t3%1 dgfe rigitmen bt ghapa ot dimpiagestaBD: However, the
protrusions 351 should not be limted thereto but nay be forned on the
tongue abutti nghigydefoenatinnt Absonbdingi tavéonshapenprot keigicdes hase f or ned
fromthe tongue abutting |ayer 160 to the side of the deformation absorbing
| ayer 37@. constitution similar to that of the shaping male mold 190

of Fig. 3, and its contour matches the shape of the inner side
of the deformation absorbing layer 170 of Fig. 2.

As a result, the deformation absorbing layer 170 shown
in Fig. 2 is integrally molded on the tongue abutting layer
160 by inserting the deformation absorbing layer shaping male
mold and by compression molding it.

[0049]

Next, while the tongue abutting layer 160 and the
deformation absorbing layer 170 are being shaped in the tongue
abutting layver shaping female mold, this deformation absorbing
layer shaping male mold is extracted. After this, the liquid
elastomer for the shape holding layer having a high hardhess

such as the silicone rubber having the hardness of 15 to 50

degrees is inserted onto the deformation absorbing layer 170.
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[ 0055] (Fourth Mode of Enbodi nent) Fig. 7(a) is a schematic section
showi ng an artificial nipple 400 according to a fourth node of enbodi nent
of the invention, and Fig. 7(b) is a schematic section along line D - D of
(a). The constitution of the artificial nipple 400 according to this
enbodi nent is nostly common to that of the artificial nipple 100 according
to the first node of enbodi nent. Therefore, the conmon portions are omtted
in their description by designating them by the common reference nuneral s,
and the follow ng description is centralized on the different points.

In this enbodiﬁ§g€¥ BBishoWhei ph&Epy. hgldanghhpee hobldapgng ayete 4601ds
provided, in a shape holding |ayer 450 and near the mammary papilla, wth
rigid ribs i4slertgd shtextlentdonguehsowl g Llayeof shdei ngoigma lpendsdal si s
notion. These rigid ribs 451 are arranged to reach the tongue abutting

| ayer 168udlancombeessbodsiolalidef bs et farrredas oo hiolgl t By ehapeOnd 5d 10g
arranged at the portions, where the rigid ribs 451 are forned, but is

di rect| ylapent B8O tshdvre inhoRgye abuld bhg £ayRP14&E the shapAthdh@ingrtions
where the rigid ribs 451 are formed, therefore, the soft silicone rubber of
a | ow hardpesssHapsngoktey)sts, but only a high hardness and a rigid
silicone rubber is arranged. This arrangenent provides the artificial

ni ppl e 400 whichiss gk t AoGHYER bYajbe tongHe Pehbsbalsd Sy Mibisongof the
infant or the I|ike.

constitution similar to that of the shaping male mold 190 of

Fig. 3, and a substantially identical constitution.

The shape holding layer 150 shown in Fig. 2 is molded
integrally with the tongue abutting layver 160 and the
deformation absorbing layer 170 by inserting the shape holding
layer shaping male mold and by compression molding it.
[0050]

If the deformation absorbing layer 170 having a lower
rigidity (or a lower hardness) is to be injection-molded
between the tongue abutting layer 160 and the shape holding
layer 150 of Fig. 2 having a higher rigidity (or a higher
hardness}, the injected resin may be offset on the mold or
influenced by the injection pressure thereby to raise a problem
that the homogeneous layer is hard to form.

According to the aforementioned method of laminating the
individual layers by using the ligquid elastic material to
inject the individual layers sequentially from the outer side

into one female mold, however, the deformation absorbing layer

of the lower rigidity is integrally molded on the tongue
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At the portions where the rigid ribs 451 are fornmed, noreover, the tongue
abutting layer 160 having the relatively high rigidity and the shape
hol di ng | ayer 450 are directly integrated with each other, thereby to
provide a constitution having little distortion between the |ayers. [0056]
Moreover, the artificial nipple 400 is used such that the tongue of the
infant or the like is arranged, when it abuts against, as shown on the
right side of Fig. 7(a), on the side of an opposed face T of one of the

h
;rLS?d;hgbggk'@%hgﬁﬁ }88 b¥Ng§ aﬁﬁ&%§%§§a non of}&he Fég?ékflbs 451
h f f ant the Iik
Shuta? AERESSSLRERe AORMEoll b TRkl el

abut s ion, agains fongue abd}s

t he defor tion 470 is forned on the inner |d of, the
tongue aBatTing Cflg@ bﬂf@% Jﬂ%%?%ﬁtgeﬂ?@%f{?ysrstw §?ﬁaﬁﬂaya1n°ﬁfisﬁre 400 is
snoot hl 'y def or the bU|€ﬁ g Q§H) fant ton us, the
artificial ning éngs g he™PEGPY Fvb§jESla6ﬁP§lﬁﬁa%he
portions, |nst whi ch the i nfant tongue does not abut, but not at the
portlonsnlﬁgiﬁnétQMﬁ%ﬂ¢QHﬁ?qrﬁ%ﬁHeQ%h@h% Y abt® . thRukongue; abgssdnsi e to

realize the artificial nipple 400 which is easy for the infant or the |ike
to perfoltAvehel oRguBhparitarapire qlofien hut ThHiscHakesHdy arffaécashEd on t he
wal | by the tongue peristalsis notion. Moreover, the artificia

ni ppl e 400 R¥CPAFS THBbENFERRNIRe A HRT bsven $eepbradiendle sodd, of t he

hol | ow portion C so that it is constituted to enable the user to wash
easily. Pg@5mpkes it unnecessary to prepare the female mold for the

shape holding layer 150 or the like. As aresult, it is possible
to lower the manufacturing cost for the artificial nipple 100.
Here in this manufacturing method using the compressionmolding,
too, the artificial nipple 100 need not be manufactured from
the ocuter side tongue abutting layer 160 by using one female
mold. By using one male mold, the artificial nipple 100 could
also be manufactured by molding the inner side shape holding
layer 150 and by changing the female molds.
[0051]

Here, the method for manufacturing the artificial nipple
100 according to the aforementioned compression molding can
be applied to not only this embodiment but also other
embodiments to be described hereinafter.
[0052]
{Seccond Mode of Embodiment)

Fig. 5 is a schematic section showing an artificial

nipple 200 according to a second mode of embodiment of the
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Here in this enbodinment, the rigid ribs 451 of the shape holding | ayer 450
are longitudinally arranged, but should not be limted thereto. -

Col um-shaped rigid ribs may al so be arranged obliquely in dotted Iines in
the drawi ng. [0058] (Fifth Mbde of Enbodi nent) Fig. 8 is a schematic
section show ng an artificial nipple 500 according to a fifth node of

enbodi nent of the invention. The constitution of the artificial nipple 500
according to this enbodinment is nostly comon to that of the artificial

ni ppl e 100 according to the first node of enbodi ment. Therefore, the conmon
porti ons ldVendriait-ed The t fpenstdegeiopt Pén the dest ghbtialg nhepi by 20Re common
reference nunerals, and the follow ng description is centralized on the

di f f er entshgeimig Fig. 5 is mosiel pcommoont albberths fidg hleagmer i B af ntipele
artificial-nipple 500 of this enbodinent is nmade thicker than the

def or mat il®¥) absorling tayde f70sdmddeeodrénbodiménni pte b ef, the first
enbodi nent. The deformati on absorbing |ayer 170 is nmade of a silicone

rubber orcanren péet hans rg cohat doeds el dek chr@$s.i oo @asshiiyhad ing
her ei nbefore. In case the thickness is increased, therefore, the wall of

the arti fiheimalbypi pRke dafdhdrs easétondel anfedalwhenddechaf agt 16k ikhhe |ike
perfornms the tongue peristalsis notion, so that the artificial nipple 500

[cgggg] cl epicrtig e fiaelcdft the M PRIE Qe alh Bed Ukt P Niges or the like.

In this embodiment, a shape holding layer 250 shown in
Fig. 5 is different from that of the first embodiment.
Specifically, the shape holding layer 250 of this embodiment
is provided, as shown in Fig.‘5, with three protrusions 251
or rigid portions protruding away from the shape holding layer
250 so that the thickness of the deformation absorbing layer
170 is accordingly provided with thick portions and thin
portions.,

Specifically, the protrusions 251 ave formed in ring
shapes protruding from the shape holding layer 250 to the side
of the hollow portion C. Here, these protrusions 251 may also
be shaped into a spiral shape or continuous dots.
Alternatively, what is increased in thickness is not the shape
holding layer 250 but only the deformation absorbing layer 170,
so that the rigidity may be enhanced by corrugating the shape
holding layer 250 while leaving it with a homogeneous
thickness.

Thus in this embodiment, the protrusions 251 having the

rigidity enhanced of the shape holding layer 250. As a result,
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Mor eover, a shape hol ding |ayer 550 is nmade thinner than the shape hol di ng
| ayer 150 of the artificial nipple 100 of the first enbodi nent and
substantially equal to that of a tongue abutting | ayer 560. In this
enbodi ment, nore specifically, the deformati on absorbing |ayer 570 i s nade
so thick that the deformation of the wall of the artificial nipple 500 by
the tongue peristalsis notion of the infant or the like is sufficiently
absorbed by the defornmation absorbing | ayer 570. Even if the shape hol di ng
| ayer 15 i iblianed of Nafekor {qbﬁdgﬁ{ﬂgg%f 23 APSOLIA e XA £, Can

prevent the wall of "the art| n|pp e prevente ron1be|ng

crushed. p, ran&%ﬁgkf‘ﬁoﬁﬁé?ﬁ Fﬁt% 8r1?6 10 relf %391 $s TRde Lhigk,

noreover, the s |on |ve y narrowed.” As a
result, e ar nLp revented f beln enti.r.ely deforned
by the t&%bdg‘%éél %f45|% ﬁ% gggb l?ﬁeflnfgﬁg 5@ ¢ FEE Bife TStk d nmilk
or the like is nt e fronlbeln ueezed out fromthe Ieadln end
openi ng fﬁe%v1{)%cg%%?& WBga%JE‘(B%%ﬂjﬂ'S hb? M EBE PRt § oAt S R e Tt He
deformati o |s reliably absorbed by the deformation absorbing |ayer 570 so
that a p dﬂ# 415 97 owke ott*&ccording to the peristalsis motion. Here,
t he hoIIomQﬁ%gtlon C nay be formed into a tubul ar passage. [0060]
Mor eover brtificial ni ppl e 500 of this enbodinment is so constituted
unlike the artificial nipple 100 of the first enbodinment as not to require
the cap 1&hieh Madg ¥menthe infant feeding bottle 11.
Speci fically, the artificial nipple 500 is provided with a base cap portion
510, as shown ifi9ri f 8BS a schemgd ighovRrt¥PIFi ghoBinghant crigfuel iabi i ng
| ayer 560 and the shape hol ding |ayer 550, which are nmade of silicone
rubber amepstheetiHeda¢ecrdinut e asdicab peodé onf5eabotiimentomnguetabut ti ng
| ayer 560 and so on are nade of the relatively rigid silicone rubber having
t he harddesergiarn 50Thiegrenstisotibat afhetpmsertafiporti onBle i0dhade to
have a high rigidity. As a result, the base cap portion 510 enabl es
the arti fsheivad 1nifdpl-e6 560mo et bg conmpuhbdthadnothehe atranffiteedimgphoitl e 11
that it nmay not easily cone out.

100 according to the first mode of embodimerit. Therefore, the

common portions are omitted in their description by designating
them by the common reference numerals, and the following
description is centralized on the different points.

In this embodiment, a shape holding layer 350 and a
deformation absorbing layer 370, as shown in Fig. 6, are
different from those of the first embodiment, In this
embodiment, more specifically, the shape holding layer 350 is
so arranged that protrusions 351 protruding to the side of the
deformation absorbing layer 370 abut against the deformation
absorbing layer 370. These protrusions 351 are arranged at
two portions, for example, in ring shapes, as shown in Fig.
6.

Moreover, the deformation absorbing layer 370 is so
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[ 0061] The base cap portion 510 is provided, as shown in Fig. 8,
with a tongue part 512 for renoving the base cap portion 510 easily from
the infant feeding bottle 11. As a result, the user can renove the
artificial nipple 500 easily fromthe infant feeding bottle 11 by operating
the tongue part 512 manually. [0062] The present invention is not
limted to the individual enbodi ments thus far described. These enbodi nents
are exenplified by equalizing the hardness of the tongue abutting |ayer
160 and the shape hol ding Iayer 150. As the material to be used for the
shape hokgnsgilttafed 250ishoreveseda mat ehpwh havFng.abtr ehatpoet johs gh

har dness nay be adopted to prevent the crush reliably, thereby to reduce

t he t hi ckresssponding ot lide paodrus henedbdtof uhe shypbhoiadegnbiyép
obstruct the peristalsis notion and to prevent the crush, by setting the
har dness 36D .t he tongue abutting |layer 160 | ower than that of the shape

hol ding | ayer 150 and cl ose to that of the defornmation absorbing |ayer 170

such that the Bgrdness prytfigdingy thé nptbernanefs i3 1WYChidesnhggosity of
t he surface does not becone hi gh. Moreover, the artificial nipple 100

is so fOhaﬁdlh@JﬁgﬁﬁﬂgsouhathéhﬁxﬁpéhQﬁmﬁd@faﬁhﬁtQBnaﬁﬂnﬁﬁﬁlﬂﬁPé&éé may be
defornmed in the infant's oral cavity and that the deforned artificial

ni ppl e mByohayge i AfiRRAMRIN hangdqd ndicd duak Layerssofiding, t @ROUg.abUt LI g
| ayer, the shape hol di ng | ayer and the deformati on absorbing | ayer.

Mor eover , -Lheaf gheneai i oaed d adivhdugh, 8Pl FR S Y che 1 aaastjfyted in

conbi nat 1 on.
such that the protrusions 351 are not formed on the shape

holding layer 350 on the side of the hollow portion C. When
the hollow portion C of the artificial nipple 300 of Fig. 6
is rinsed by the user, the artificial nipple 300 is easy to
rinse because of no protrusion, which might otherwise obstruct
the rinsing operation.
[0054]

Here in this embodiment, the protrusions 351 are formed
on the shape holding layer 350. However, the protrusions 351
should not be limited thereto but may be formed on the tongue
abutting layer 160. In thismodification, the protrusions are
formed from the tongue abutting layer 160 to the side of the
deformation absorbing layer 370.
[0055]
(Fourth Mode of Embodiment)

Fig. 7{(a) is a schematic section showing an artificial
nipple 400 according to a fourth mode of embodiment of the

invention, and Fig. 7(b) is a schematic section along line D
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Brief Description of the Draw ngs [0063] Fig. 1 is a schematic view
showi ng a constitution of an infant feeding device according to a first
node of enbodi ment of the invention. Fig. 2 is a schematic section
showi ng a constitution of the artificial nipple or the like of Fig. 1.

Fig. 3 is a schematic explanatory view show ng nolds or the |ike for

nol ding the artificial nipple. Fig. 4 is a schematic explanatory
vi ews showi ng another nmold or the like for nolding the artificial nipple.
- D of (a).

The constitution of thé artificial nipple 400 according
to this embodiment is mostly common to that of the artificial
nipple 100 according to the first mode of embodiment.
Therefore, the common portions are omitted in their description
by designating them by the common reference numerals, and the
following description is centralized on the different points.

In this embodiment, as shown in Fig. 7, a shape holding
layer 450 is provided, in a shape holding layer 450 and near
the mammary papilla, with rigid ribs 451, which extend in the
direction of the tongue peristalsis motion. These rigid ribs
451 are arranged to reach the tongue abutting layer 160. In
other words, a deformation absorbing layer 470 is not arranged
at the portions, where the rigid ribs 451 are formed, but is
directly jointed to the tongue abutting layer 160.

At the portions where the rigid ribs 451 are formed,
therefore, the soft silicone rubber of a low hardness does not
exists, but only a high hardness and a rigid silicone rubber
is arranged. This arrangement provides the artificial nipple
400 which is hard to crush by the tongue peristalsis motion
of the infant or the like.

At the portions where the rigid ribs 451 are formed,
moreover, the tongue abutting layer 160 having the relatively
high rigidity and the shape holding layer 450 are directly

integrated with each other, thereby to provide a constitution
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Fig. 5is a schematic section showing an artificial nipple according to a

second node of enbodi nent of the invention. Fig. 6 is a schematic
section showing an artificial nipple according to a third node of
enbodi nent of the invention. Fig. 7 (a) is a schematic section

showi ng an artificial nipple according to a fourth node of enbodi nent of
the invention, and Fig. 7 (b) is a schematic section along line D - D of
(a) . Fig. 8 is a schematic section showing an artificial nipple
according to a fifth node of enbodi nent of the invention. Description of
Ref er enckaXiiper aistaaddSsgnst fonehyptween thejpayers-. | nfant Feedi ng Devi ce,

11 - - - Infant Feeding Bottle, 100 - - - Artificial N pple, 120- - -
Ni ppl e B6@YSPOrtion, 130 - - - Manmmary Papilla Portion, 140 - - - Leading
End Portion of Mammary Papilla, 141 - - - Leading End Opening, 150 - - -

Shape Hol di ng Mayeoye#f0the -axt Tohgiel Abipplagil@yes ,usedl 0€h that
the tongue of the infant or the like is arranged, when it abuts
against, as shown on the right side of Fig. 7{(a), on the side
of an opposed face T of one of the three rigid ribs 451.

Moreover, the artificial nipple 400 is provided, as shown
in Figs. 7(a) and 7(b), with none of the rigid ribs 451 on the
opposed faceAT, against which the tongue of the infant or the
like abuts. At the portion, against which the infant tongue
abuts, therefore, the deformation absorbing layer 470 is formed
on the inner side of the tongue abutting layer 160, so that
the wall of the artificial nipple 400 is smoothly deformed by
the bulge of the infant tongue.

Thus, the artificial nipple 400 is provided with the
rigid ribs 451 only at the portions, against which the infant
tongue does not abut, but not at the portions, against which
the infant tongue abuts. Thus, it is possible to realize the
artificial nipple 400 which is easy for the infant or the like
to perform the tongue peristalsis motion but which is hardly
crushed on the wall by the tongue peristalsis motion.

Moreover, the artificial nipple 400 of this embodiment
has no protrusion formed on the side of the hollow portion C
so that it is constituted to enable the user to wash easily.

{0057]
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- - - Deformation Absorbing Layer. dCains [1]An artificial nipple

conpri si ng: nounti ng neans for nounting/ denpbunting the artificial

ni ppl e on/froman infant feeding bottle; a ni ppl e body portion
connected to said nounting neans; a nmanmary papilla portion protruding from
said ni pple body portion; and a mammary papilla | eading end portion

positioned at the |eading end portion of said mammary papilla portion and
havi ng a | eadi ng end opening formed for drinking therethrough a quuid

contal ned | 0 520, L[ P LS5 A LS | CBSECERRLERSE o cno aldbd el the
rarmary ll?gfcliirllg ie?y?edrl Ql%oegge 5&éf€uéfng?f§ aorfra%gr%,eBlLl%l should not
be limited thereto. Column-shaped rigid ribs may also be
arranged obliquely in dotted lines in the drawing.
[0058]
(Fifth Mode of Embodiment)

Fig. 8 is a schematic section showing an artificial
nipple 500 according to a fifth mode of embodiment of the
invention. The constitution of the artificial nipple 500
according to this embodiment is mostly common to that of the
artificialnipple100according1x)thefirstmodeofembodiment.
Therefore,fhecommonportionsareomittedintheirdescription
by designating them by the common reference numerals, and the
following description is centralized on the different points.

A deformation absorbing layer 570 of the artificial
nipple 500 of this embodiment is made thicker than the
deformation absorbing layer 170 of the artificial nipple 100
of the first embodiment. The deformation absorbing layer 170
is made of a silicone rubber or the like having a hardness of
10 or less, as described hereinbefore. 1In case the thickness
is increased, therefore, the wall of the artificial nipple 500
is easily deformed, when the infant or the like performs the
tongue peristalsis motion, so that the artificial nipple 500
comes closer to the feel of the nipple of an actual mother or

the like.
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in that a shape holding |ayer made of a naterial having a rigidity to hold
the shape of said wall is forned as an inner |ayer as the inner side of
said wall; in that a tongue abutting |layer having a snooth face
allowing a peristalsis notion by a tongue is formed as an outer |ayer on
the surface side of said wall; in that a deformation absorbing |ayer
made of a material having a lower rigidity than that of the material

bel onging to said shape holding layer and said tongue abutting |ayer and
formed to have a thickness |arger than that of said shape holding |ayer
and sai d t®Hglle abutting layer is arranged between said shape hol ding |ayer
and said tongue abutting |ayer; and in that said mounting neans is a
conti nuati on ofloggioeshapestrapalhnd diayel agad/ 550 dai dadongiinradutthiang | ayer.
(2) An artificial nipple as set forth in claim1, characterized in that the

side of saied shmpreaihy lpapid Na yeeadisng ognd nRokti-oF ikawing ippid headiszg end
opening portion formed therein is formed of said shape holding layer and/or
sai d tonghe Abtit en®oddyent afdkulVs tainidifd10i2d gl PRLE RSt $8ta kL N claim
1 or claim

abutting layer 560.

In this embodiment, more specifically, the deformation
absorbing layer 570 is made so thick that the deformation of
the wall of the artificial nipple 500 by the tongue peristalsis
motion of the infant or the like is sufficiently absorbed by
the deformation absorbing layer 570. Even if the shape holding
léyer 150 is thinned, therefore, the deformation absorbing
layer 570 can prevent the wall of the artificial nipple 500
can be prevented from being crushed.

As the deformation absorbing layer 570 is made thick,
moreover, the space in the hollow portion C is relatively
narrowed. As a result, the artificial nipple 500 is prevented
from being entirely deformed by the tongue peristalsis motion
oftheinfant,sothatthepreparedmilkorthelikeisgmevented
from being squeezed out from the leading end opening 141 by
the pressure accompanying that deformation. Thus, the
deformation is reliably absorbed by the deformation absorbing
layer 570 so that a proper quantity flows out according to the
peristalsis motion. Here, the hollow portion C may be formed

into a tubular passage.

[0060]
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2, characterized in that said shape holding | ayer on the side of said
mammary papilla | eading end portion is thinner than said shape hol di ng

| ayer on the side of said mammary papilla portion and said nipple body
portion. [4]An artificial nipple as set forth in any of clains 1 to 3,
characterized: in that said shape holding | ayer is nmade thicker than said
tongue abutting layer; and in that said deformation absorbing | ayer is nade
t hi cker than said shape holding layer. [5] An artificial nipple as set

forth in any 9s-olvel aldhe b theihAMaGAd 269 LR Lhed Sfidushape hol ding

| ayer has a rigid portion protruding in direction to | eave said shape

1ot a "9 QU contPl cQFeANl L1 6o RhelUPPLEL 822 2R AN Hoblh 2R%OPELGE ) 21 T8

% TS ,lcharac eriz | ongue ab thn ayer and sa shape
h
gg 3?1”?\.%@%%&5@%%‘:”@3%3}@5 a25%fz§i%lef 5 %pﬁ%“%%a‘ Ky ?E‘é@éﬁéféﬁ FE to
i b
ol ast Lo HRbenEAab: FGELAra HiaF Bhest lor TREGLATS 29%¥a@%sar%¥?d§aginfam

f eedi ng device copprising an art|f|C| | ni ppl e incl udi
g nippile 506¢£S pré%lded with a.%ase %%p por%l%% E?o, as shown

in Fig. 8.

As shown in Fig. 8, the tongue abutting layer 560 and
the shape holding layer 550, which are made of silicone rubber
are stretched to form the base cap potion 510. This tongue
abutting layer 560 and so on are made of the relatively rigid
silicone rubber having the hardness of 15 to 50 degrees, so
that the base cap portion 510 is made to have a high rigidity.

As a result, the base cap pprtion 510 enables the
artificial nipple 500 to be so mounted on the infant feeding
bottle 11 that it may not easily come out.

[0061}

The base cap portion 510 is provided, as shown in Fig.
8, with a tongue part 512 for removing the base cap portion
510 easily from the infant feeding bottle 11. As a result,
the user can remove the artificial nipple 500 easily from the
infant feeding bottle 11 by operating the tongue part 512
manually.

[0062]
The present invention is not limited to the individual

embodiments thus far described. These embodiments are
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mounting neans for nounting/ denounting the artificial nipple on/froman

i nfant feeding bottle; a ni pple body portion connected to said nounting
means; a nmanmary papilla portion protruding from said nipple body portion;
and a mammary papilla | eading end portion positioned at the | eading

end portion of said mammary papilla portion and having a | eading end
openi ng portion formed for drinking therethrough a liquid contained in said
infant feeding bottle, characterized: in that the wall of the
artificial nipple fornmed fromsaid nigple body gortion to said manmary

papi | | a FEgdPAgfesd poradwen isinmddeohagdnaserdialthe tonguejabuhaing shape
hol ding | ayer nmade of a material having a rigidity to hold the shape of
sai d wal Layerf dbfedndstha shape haydingslaleri Ah6r shsletind materivall ;

in that a tongue abutting | ayer having a snooth face allowing a peristalsis
not i on byod¢ orsguefos ther sbdpashahd ond draydrayeo, drovdweesuafmseeslde of sai d
wal | ; :
having a relatively high hardness may be adopted to prevent
the crush reliably, thereby to reduce the thickness. On the
other hand, the constitute may be made not to obstruct the
peristalsis motion and to prevent the crush, by setting the
hardness of the tongue abutting layer 160 lower than that of
the shape holding layer 150 and close to that of the deformation
absorbing layer 170 such that the hardness may fall within the
range, in which the viscosity of the surface does not become
high.

Moreover, the artificial nipple 100 is so formed in
advance that the mother's nipple or mammary papilla may be
deformed in the infant's oral cavity and that the deformed
artificial nipple may have the aforementioned individual
layers of the tongue abutting layer, the shape holding layer
and the deformation absorbing layer.

Moreover, the aforementioned individual embodiments may

be constituted in combination.

Brief Description of the Drawings
[0063]
Fig. 1 is a schematic view showing a constitution of an

infant feeding device according to a first mode of embodiment
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in that a deformation absorbing |ayer nade of a material having a | ower
rigidity than that of the material belonging to said shape hol ding | ayer
and said tongue abutting |ayer and forned to have a thickness |arger than
that of said shape holding | ayer and said tongue abutting |ayer is arranged
bet ween sai d shape holding | ayer and said tongue abutting |ayer; and '
in that said nounting neans is a continuation of said shape hol ding |ayer
and/or said tongue abutting layer. (8)A nethod for manufacturing an

artifici Lpple.Lackudi ng: nmounting nmeans for nounting/ denmounting
t he arti??c?gﬁ %ﬁg%ﬁghgﬂ/fron1an infant feeding bottle; a ni ppl e body

G Co said . : : - .
Dot rudi ng 11 okt dai 4 Bor Sibbay T Boreebren SPVIH % BERLLITRICE SF | o
| eadi d ti.on. iti d at . the,l.eadi d ti f id

papi | 14 BBt Rk 4na ALy PgBIe! eaithy didosenag partion formed for
drinking there hroqgh a Iiguid ont ai ned ig sai d. i nfant feedi bottl e,
wherei n t he viaFt9of e artRPRBEAR RFBPFEfoF et 3 GHAHTE Aogicobody

portion to said manmary papilla |l eading end partion is nade of a material;
the like for molding the artificial nipple.

Fig. 4 is a schematic explanatory views showing another
mold or the like for molding the artificial nipple.

Fig. 5 is a schematic section showing an artificial
nipple according to a second mode of embodiment of the
invention.

Fig. 6 is a schematic section showing an artificial
nipple according to a third mode of embodiment of the invention,

Fig. 7(a) is a schematic section showing an artificial
nipple according to a fourth mode of embodiment of the invention,
and Fig. 7(b) is a schematic section along'line D - D of (a).

Fig. 8 is a schematic section showing an artificial

nipple according to a fifth mode of embodiment of the inventioen.

Description of Reference Numerals and Signs
[0064}]

10 - -~ - Infant Feeding Device, 11 - - - Infant Feeding
Bottle, 100 - - -Artificial Nipple, 120 - - - Nipple Body Portion,
130 - - - Mammary Papilla Portion, 140 - - - Leading End Portion
of Mammary Papilla, 141 - - -~ Leading End Opening, 150 = - -

Shape Holding Layer, 160 - - - Tongue Abutting Layer, and 170
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wherein a shape holding | ayer made of a material having a rigidity to hold
the shape of said wall is forned as an inner |ayer as the inner side of
said wall; wherein a tongue abutting |ayer having a snooth face
allowing a peristalsis notion by a tongue is fornmed as an outer |ayer on
the surface side of said wall; wherein a deformati on absorbing | ayer
made of a material having a lower rigidity than that of the nmateri al

bel ongi ng to said shape hol ding | ayer and said tongue abutting |ayer and
formed to have_a_thi ckness | arger. than that of said shape holding | ayer and
sai d tongué abBECPREEFAPE: §Oggﬂgﬁg&&yﬁéfmeen sai d shape hol ding | ayer and

sai d tongue abutting layer; and wherein said nounting neans is a
continuation of said shape holding |ayer and/or said tongue abutting |ayer,
characterized by conprising: the first nolding step of injection

nmol ding an elastic material into either a shape holding | ayer shaping nold
to shape said shape holding | ayer or a tongue abutting |ayer shaping nold
to shape said tongue abutting |ayer, thereby to nold said shape hol di ng

| ayer or said tongue abutting |ayer; t he second nol ding step of
injecting nolding an elastic nmaterial, between said shape hol ding | ayer or
sai d tongue abutting |layer and a deformati on absorbing | ayer shaping nold
to shape said defornmation absorbing |ayer, thereby to nold said deformation
absorbing | ayer integrated
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with said

third nol ding step of nolding said shape holding | ayer or said tongue

abutting |
nol ded at
artificial
the artifi

shape hol ding | ayer or said tongue abutting |ayer; and

t he

ayer not nolded, integrally with said deformation absorbing | ayer

said second nolding step. [9]A nmethod for manufacturing an

ni ppl e incl udi ng: mounting neans for nounting/ denounting

cial nipple on/froman infant feeding bottle; a ni ppl e body
portion connected to said nmounting neans;
protrudi ng from said nipple body portion; and a mamary papilla

a mamary papilla portion

| eadi ng end portion positioned at the | eading end portion of said manmary

papilla portion and having a | eadi ng end opening portion formed for
drinking therethrough a liquid contained in said infant feeding bottle,

Claims

[1] An artificial nipple comprising:

mounting means for mounting/demounting the artificial
nipple on/from an infant feeding bottle;

a nipple body portion connected to said mounting means;

& mammary papilla portion protruding from said nipple
body portion; and

a mammary papilla leading end portion positioned at the
leading end portion of said mammary papilla portion and having
a leading end opening formed for drinking therethrough a liquid
contained in said infant feeding bottle, characterized:

in that the wall of the artificial nipple formed from
said nipple body portion to said mammary pépilla leading end
portion is made of a material;

in that a shape holding layer made of a material having

a rigidity to hold the shape of said wall is formed as an inner

layer as the inner side of said wall;

in that a tongue abutting layer having a smooth face
allowing a peristalsis motion by a tongue is formed as an outer
layer on the surface side of said wall:

in that a deformation absorbing layer made of a material
having a lower rigidity than that of the material belonging
to said shape holding layer and said tongue abutting layer and

formed to have a thickness larger than that of said shape
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wherein the wall of the artificial nipple formed fromsaid nipple body
portion to said mammary papilla |l eading end portion is nade of a materi al;
wherein a shape holding | ayer nade of a material having a rigidity to hold
t he shape of said wall is forned as an inner |ayer as the inner side of
said wall; wherein a tongue abutting |ayer having a snooth face
allowing a peristalsis notion by a tongue is fornmed as an outer |ayer on
the surface side of said wall; wherein a defornmati on absorbing | ayer
made of a material having a lower rigidity than that of the materi al

bel ongi ng to said shape hol di ng Iayer and said tongue abutting |ayer is

arranged bg&ﬁﬁfg ﬁfé ngge goldln Laver, rg% sa@% tﬁpongggbgé%%ng | ayer;

and d nDuntln ne ns s aconti shape

hol di ng |a)5@f:w@é‘x§“9h<§%‘h§ LOH&P&rﬁb‘ifa*fe@gaké‘ygéld HARE! %H‘f‘g? ‘f’)y ing a

conpri si ng: he tongue abutting layer nolding step o
t ongue abuuhyag,lén&w shaping female nold with a liquid elastomer for a
tongue abutting |ayer of a higher hardness, and subsequently inserting a
tongue abutting draydet séwip nguneley Melatdsi 0§ o dndikeagien alfuskidg | ayer
shaping female nold, thereby to conpression nold said tongue abutting
| ayer ; shape holding layer and/or said tongue abutting layer.
[2) An artificial nipple as set forth in c¢laim 1,
characterized in that the side of said mammary papilla leading
end portion having said leading end opening portion formed
therein is formed of said shape holding layer and/or said tongue
abutting layer.
{3} An artificial nipple as set forth in claim 1 or claim
2, characterized in that said shape holding layer on the side
of said mammary papilla leading end portion is thinner than
said shape holding layer on the side of said mammary papilla
portion and said nipple body portion.
[4] An artificial nipple as set forth in any of claims 1 to
3, characterized: in that said shape holding laver is made
thicker than said tongue abutting layer; and in that said
deformation absorbing layer is made thicker than said shape
holding laver.
[5] An artificial nipple as set forth in any one of claims
1 to 4, characterized in that said shape holding layer has a
rigid portion protruding in the direction to leave said shape
holding layer.
[6] An artificial nipple as set forth in any one of claims

1 to
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t he deformation absorbing | ayer

nmol ding step of filling said tongue
abutting |layer nolded at said tongue abutting |ayer nolding step,
liquid elastoner for a deformation absorbing |ayer of a | ower

with a

har dness, and

subsequently inserting a deformati on absorbing |ayer shaping nmal e nold,

thereby to conpression nold said deformati on absorbing |ayer;
t he shape hol di ng | ayer

| ayer

liquid el astoner for a shape hol ding | ayer of a higher hardness,
subsequently inserting a shape hol ding |ayer shaping nmale nold,
conpr essi on, mc)kd sai d.sh pelnhol di n

aracterize that sgiéqggaéhe abutting layer and said
shape holding layer are made of an elastic member having a
hardness as measured by an A-type duro-meter in conformity with
JIS-K6235 (I1507619), of 15 to 50 degrees; and in that said
deformation absorbing layer is made of an elastic member having
said hardness of 10 degrees or less.
[71 An infant feeding device comprising an artificial nipple
including:

mounting means for mounting/demounting the artificial
nipple on/from an infani feeding bottle:

a nipple body portion connected to said mounting means;

a mammary papilla portion protruding from said nipple
body portion; and

a mammary papilla leading end portion positioned at the
leading end portion of said mammary papilla portion and having
a leading end opening portion formed for drinking therethrough
a liquid contained in said infant feeding bottle,
characterized:

in that the wall of the artificial nipple formed from
said nipple body portion to said mammary papilla leading end
portion is made of a material;

in that a shape holding layer made of a material having
a rigidity to hold the shape of said wall is formed as an inner
layer as the inner side of said wall;

in that a tongue abutting layer having a smooth face

allowing a peristalsis motion by a tongue is formed as an outer
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layer on the surface side of said wall;

in that a deformation absorbing layer made of a material
having a lower rigidity than that of the material belonging
to said shape holding layer and said tongue abutting layer and
formed to have a thickness larger than that of said shape
holding layer and said tongue abutting layer is arranged
between said shape holding layer and said tongue abutting
layer: and

in that said mounting means is a continuation of said
shape holding layer and/or said tongue abutting layer.
(8] A method feor manufacturing an artificial nipple
including:

mounting means for mounting/demounting the artificial
nipple on/from an infant feeding bottle;

a nipple body portion connected to said mounting means;

2 mammary papilla portion protruding from said nipple
bedy portion; and

4 mammary papilla leading end portion positioned at the
leading end portion of said mammary papilla portion and having
a leading end opening pori;ion formed for drinking therethrough
a liquid contained in said infant feeding bottle,

wherein the wall of the artificial nipple formed from
said nipple body portion to said mammary papilla leading end
portion is made of a material;

wherein a shape holding layer made of a material having
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a xrigidity to hold the shape of said wall is formed as an inner
layer as the inner side of said wall;

wherein a tongue abutting layer having a smooth face
allowing a peristalsis motion by a tongue is formed as an outer
layer on the surface side of said wall:;

wherein a deformation absorbing layer made of a material
having a lower rigidity than that of the material belonging
to said shape holding laver and said tongue abutting layer and
formed to have a thickness larger than that of said shape
holding layer and said tongue abutting layer is arranged
between said shape holding layer and said tongue abutting
layer; and

wherein said mounting means is a continuation of said
shape holding layer and/or said tongue abutting layer,
characterized by comprising:

the first molding step of injection molding an elastic
material into either a shape holding layer shapingmold to shape
said shape holding layer or a tongue abutting layer shaping
mold to shape said tongue abutting layer, thereby to mold said
shape holding layer or said tongue abutting layer;

the second molding step of injecting molding an elastic
material, between said shape holding layer or said tongue
abutting layer and a deformation absorbing layer shaping mold
to shape said deformation absorbing layer, thereby tomold said

deformation absorbing layer integrated
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with said shape holding layer or said tongue abutting layer;
and

the third molding step of molding said shape holding
layer or said tongue abutting layer not molded, integrallywith
said deformation absorbing layer molded at said second molding
step.
(9] A method for manﬁfacturing an artificial nipple
including:

mounting means for mounting/demounting the artificial
nipple on/from an infant feeding bottle;

a nipple body portion connected to said mounting means;

a mammary papilla portion protruding from said nipple
bedy portion; and

a mammary papilla leading end portion positioned at the
leading end portion of said mammary papilla portion and having
a leading end opening portion formed for drinking therethrough
a liquid contained in said infant feeding bottle,

wherein the wall of the artificial nipple formed from
said nipple body portion to said mammary papilla leading end
portion is made of a2 material:

wherein a shape holding layer made of a material having
a rigidity to hold the shape of said wall is formed as an inner
layer as the inner side of said wall;

wherein a tongue abutting layer having a smooth face

allowing a peristalsis motion by a tongue is formed as an outer
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.layer on the surface side of said wall:

wherein a deformation absorbing layer made of a material
having a lower rigidity than that of the material belonging
to said shape holding layer and s.said tongue abutting layer is
arranged between said shape holding layer and said tongue
abutting layer; and

wherein said mounting means is a continuation of said
shape holding layer and/or said tongue abutting layer,
characterized by comprising:

the tongue abutting layer molding step of filling a
tongue abutting layer shaping female mold with a liquid
elastomer for a tongue abutting layer of a higher hardness,
and subsequently inserting a tongue abutting layer shapingmale
mold into said tongue abutting layer shaping female mold,
thereby to compression mold said tongue abutting layer;

the deformation absorbing layer molding step of £illing
said tongue abutting layer molded at said tongue abutting layer
molding step, with a liquid elastomer for a deformation
absorbing layer of a lower hardness, and subsequently inserting
a deformation absorbing layer shaping male mold, thereby to
compression mold said deformation absorbing layer: and

the shape holding layer meclding step of filling the
deformation absorbing layer molded at said deformation
absorbing layer molding step, with a liquid elastomer for a

shape holding layer of a higher hardness, and subsequently
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inserting a shape holding layer shaping male mold, thereby to

compression mold said shape holding layer.
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