Description ARTIFIC AL NI PPLE, FEEDER, AND METHOD OF PRODUCI NG ARTI FI ClI AL
Nl PPLE Technical Field [0001] The present invention relates to an
artificial nipple which is used, for exanple, at the tine when an infant
or the like is given the breast, an infant feeding device, and an
artificial nipple manufacturing nethod. Background Art [0002] An infant at
an age for ingesting the mlk of its nother ingests not only the nother's
m |k but also the squeezed mlk or artificially prepared mlk. For this

i ngestion, there is wused an inf f i:zng bottle for containing that
prepared m |k or the like. | Th?§£¥ﬁ$§ﬁ?ngéeding bottle is provided with
an artificial nipple for performng roles like those of the nother's
nipple. This artificial nipple is formed of silicone rubber or isoprene

bber i |l t [ j t ai ni
T e R e L S

is consti 1 to have not a hollow structure but solid tissues. It is
known t hat the infant perfornms, when it ingests

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. Fer this ingestion, there is
used an infant feeding bottle for containing that preparedmilk
or the like.

This infant feeding bottle is providedwith anartificial
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




the nmother's mlk or the prepared m |k, the tongue peristalsis notion, in
which its tongue is waved in abutnent against the nipple or the |ike.

[ 0003] This tongue peristalsis notion is described in the follow ng. At
first, the infant envelops the nother's nipple wth its own tongue thereby
to bring the tip of the nother's nipple into a recess called the "infant
feeding cavity" inits own nouth. Next, as the infant stinulates the
nother's nipple or the like with its tongue thereby to pronote the

secretiontef hat/Benmpt Reho13 oM sk ke 1t EP%es hg gl f@the tip of the

nipple, the infant's tongue begins to bul'ge fromits l'eading end side so

that the tonguerpulgehoph BHoHSLYCN és(fgn{é%gfg%wg[ 5»813551 @%df%géé‘{ss tongue

notion is called the "tongue peri st §” friovenent

or 1 L owuSuoBrLt s, BRLAN ol e, BULBE UG o00ye. ) ol ng end

the nipple is deforne eovef ®solid

ti : hat Lt t d, whi,l e being.slightl f d, and
crushed, To5uary thet el HE et aftid = 8331 Bar Py tnERE FRF ATt Vs i s
t ongue bukgﬁﬁﬁg ggc%hGZIEﬁg nother's mlk to the | eading side of the
nipple. In e - )

[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".

[0004]

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




nmout h, the closed space is fornmed by the nipple tip, the tongue bulge, the
infant feeding cavity, the soft roof of nouth and so on. (0005] This

cl osed space is fornmed to increase its volune by the notion of the tongue
so that it is evacuated to establish a negative pressure by the tongue
nmotion. The nipple has its tip sucked into the cl osed space evacuated, so
that the nipple is further defornmed. Next, the nother's mlk thus secreted
by the stinulation by the tongue peristalsis notion or by the acconpanying

negative S | 1t u of t e i Then, the infant

bri ngs |tgﬁ§o§gﬁge%ugwg %J% ag} Wit e 8 g@t %Dﬁgﬁ niBBEet heetyhd o open
t he cl ose C |.ows t.he th m | k. Thus, the infant

i ngests t 8§?r§f ﬁbehreag'dmg%g %pa?%ésl F%@“eg[%ﬁé]e P Mo idr af B¢ S afstion by
the infang' s Longue i |s t iﬁﬁdescrlbed However, the artificial nipple
has a hol ToW -1 nstde it tﬁr‘leee hERVL by pphe Rastareef|ef inmitde anthen t he
i nf ant per f or Ims this tongue peristalsis notion on the artificial nipple
and the ndth&r’s ni ppl e, these nipples are differently deforned. Wen the

i nf ant peL @@?T the ingestion of the nother's mlk by the nother's nipple
and the i on of the prepared 3 :

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
roof th.ereby to open the closed space, and swallows the mother'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




mlk by the artificial nipple in parallel, the deformations of the nipples
by the individual tongue peristalsis notions are different. As a result,
the baby is confused in the peristalsis notions, and nay receive the

phenonenon called the "mammary papilla confusion”, in which the baby
cannot ingest the nother's mlk well. [0007] This phenonenon called the
"mammary papilla confusion" is caused due to the aforenentioned structural

difference between the nother's nipple and the artificial nipple. In
order toghiyifated hi,s 1dH;ffereng herefare, t?er haye _been_.proposed
vari ous artifﬁgﬁal ni ppl es e.g.,%B%%égb géé%%ﬁ ’lgheP ?gﬂfmﬁﬁégﬂﬁnt 2,
Pat ent Dogunent g te gg ugent 4 ang Pat ent Docupent .5). Patent
Docunent 1: JP- A 20 %—1@%ﬁ %(Eﬁg?viﬁué cF??guﬁaP%ﬁ%SEEEEﬁEnPOEFOHS
JP- A-63- 24948, ( H etg,). _Patent QQ%ﬂne t 3. JP-UM B-36-15480 (Fi gure,
etc.); Patent %Jen%%t 42:35\]5- l’jﬁséﬁ}-%l }?%ﬂj 18 cardusedin Pheent
Docunent _5: .JP- .B- 36- 29265 (Fjgure, etc.).. Disclosure of the Invention

pPEri1is S . C{ a el ifici
Pr obl ens FERAT ©HE ThUBRE PBR i Eof L1 {9608 Pheomemey&ial kaskthet i fici al
ni ppl e di,scl osed i n PRatent cunent 1 is made so soft as can be deforned

pp g

li ke the BSFRErYsPapilla con usion", in which the baby cannot ingest

the mother's milk well,

[0007]

This phenomenon called the "mammary papilla confusion”

is caused due to the aforementioned structural difference

between the mother's nipple and the artificial nipple. 1In

order1x>eliminate'this(jifference, 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




nipple, the artificial nipple is crushed to clog the inside hollow portion
thereby to cause a problemthat the prepared mlk is hard to pass. On the

ot her hand, the artificial nipples of Patent Docunment 2 to Patent Docunent
5 have a problemthat the infant finds it hard to performthe

af orenenti oned peristalsis notion. If the artificial nipple deforned by the
peristalsis notion of the infant tongue is to be fornmed, on the other

hand, it is necessary to nake the artificial nipple of a soft material.

I f made soft .. however, .the artifi.cial nipple is crushed, and makes the

pr epar edsf?nléq(l%}a\rlﬁ'et odrﬁzalrsﬁl.ml\?olr OVEH S SihF e && QY e HEsaOE i ci al
ni ppl e iﬁu)q&)snnoth, iH:iSe%ﬁgd toéﬁperfornlthe tongue peristalsis notion.
[0009] |G O RS PO @ F0!55 SviRFebdematdiat &ha prepgmed  whi ch
has a smpoth surface for the easy peristalsis notion while being kept soft
for the d¥fiof metitGH Dt HRASSeristal sis notion by the tongue, and which is
so hard to crush as to feed the m |k by the tongue peristalsis notion
close to that %t tHe AbRasr hangi| kheectlitigf 1l ahpphtaneif dadiend devi ce

and an artificial nipple nanufacturing met hod. Means for Solving the
Probl ens PqOERIE FhiC Harene Mocomed tpPolbi eas: arebdelvebabythdiénfmnention 5

finds it hard to performthe 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 artificial nipple is not smooth, it is hard to
perform the tongue peristalsis motion.

[0009]

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
thatatthenwther'smilkfeedingtime,aninfantfeedingdevice

and an artificial nipple manufacturing method.

Means for Solving the Problems

{0010]

The aforementioned problems are solved by the invention




of claim1l. According to the constitution of claiml1, nore specifically, a
tongue abutting | ayer having a snooth face allowing a peristalsis notion
by a tongue is forned as an outer |ayer on the surface side of the wall of
an artificial nipple fornmed fromthe nipple body portion to the mammary
papilla |eading end portion. As a result, the nipple surface allows the
infant or the Ilike, when it is fed by the artificial nipple with the
liquid in the infant feeding bottle, to easily performthe peristalsis

Tt on by the T oncie, “Nure SRghi T aald vortt el Rl P G v BEHS “on the
order 1o Tae T Tatb T {re CoudnEntERr tEfdy TraRguB Rarge > EREA HGa% 1 he
by the LORHLE" 12" Pl RBHTBAEAS TOngUb "HEBIIT A 49 orote 45 AREEr the
i nfant or | i a rformthe ristalsis_ notion easily by the

t ongue.- [JO%Q%L dﬁ?ﬁ%pguﬁgﬁgﬁnal%% ecrlﬁfdé(a& af na e’%‘li’falrflff%&ﬁﬁgﬂé?pﬂiegi dity
to hold t pe of the wall _is forned as an inner |ayer as the inner

si de of tﬁgrﬁgglg%I“t%%ga?fPP%ﬁiQPgﬁiBBFElBP £Ratt hec maimma mvo redmidrla a

deformati N gbsorbi g}la er made of a material having a lower rigidity
t han t hat™ ot %Wﬁa?ﬁé 9%t 1%Bel onging to the shape hol ding | ayer and the

tongue abuttingu;a result, the nipple surface allows the infant or the
 like, when it is fed by the artificial nipple with the liguid
in the infant feeding bottle, to easily perform the peristalsis
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
ofthisclahn,thesmoothfacecapablecﬂftheperistalsisnmtion
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]
Ashapeholdinglayermadeof;amaterialhavingaxigidity
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




6 |layer and formed to have a thickness larger than that of the shape

hol ding | ayer and the tongue abutting |l ayer is arranged between the shape
hol di ng | ayer and the tongue abutting layer. Even if the tongue abutting

| ayer of the wall is deformed by the peristalsis notion of the infant or
the like, therefore, this deformation is absorbed by the deformation
absorbing layer, so that the tongue peristalsis notion |like that at the
feeding time of the solid nother's breast can be done while preventing

the entir L ein crushed result, it is prevented that the
pr epar ed J?n oaruflc%i %égﬁt}nek i% Ward & Bﬁgﬁggesﬁh%aHSFFoWﬁBrW%*h o e
artificia . 1400 Moreqver, the wall of the_artificial nipple of
this clai %%Q%& 1t :!Léi]y&?f F‘nﬁa?%?ﬁeﬂng%ébﬁlﬁél&@f bRANEET bh s Isichg | ayer
softer th@n the r F g (g%grs i.s disposed as the internediate |ayer, so
that the N ppret vl SPeps N4 ayEF ape e 6predebgbuhbinerliasten si s

notion of the t ue of the infant or the like. As a result, the infant or
the like can pEg‘F‘?q‘bllﬁﬂi%%tﬁé‘thset aPut§ingtlawe bttt medgues defdmred he
nother's nipple at,the feeding tinme of the nother's mlk. On the other
hand, the° PaFigfal ses Mt iarypdithe iodansi sredhenl i ke, deforafitiagn

absorbl ng Iayer is soft and easily defornmable so that it has been noted as
a mat eri aittodgécgBasinad s pRhspebpdinethe ddfe mertistrabbss rhvhidmyefr t he

tongue. As the
so that the tongue peristalsis motion like that at the feeding

time of the solid mother's breast can be done while preventing
the entire wall from being crushed. As a result, it is
prevented that the prepared milk or the like is hard to pass
the hollow portion in the artificial nipple.

[0012]

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
containedjjlthedeformationabsorbinglayerjj;softandeasily
deformable so that it has been noted as a material to be deformed
in response to the peristalsis motion of the tongue. As the

soft material becomes the softer, however, its surface is 50




soft material becones the softer, however, its surface is so 7 viscous
that the infant finds it hard to performthe peristalsis notion directly
by the tongue. Wien the artificial nipple is deforned, noreover, the inner
faces may stick to each other thereby to block the passage of the prepared
mlk or the like. In the constitution of the claim therefore, the fully
deformabl e and soft material is used as the deformation absorbing |ayer.
On the surface side, there is arranged the tongue abutting |layer, which is
made of the material re rigid  than the deformation absorbing |ayer and
whi ch- has” tHEPShGHaR tr?%&élfﬁ AP thda3et Fepardicymbhe ety tels isongue.
On the inner side, there is arranged the shape hol ding | ayer having the
rigi dity AP FHLAGELY Py BhpdssiPre t@hre@atﬁgearhéfi@i@lfﬁmwlle Aisppl e
like the nother's nipple, which is easy for the peristalsis notion by the
t ongue ofdaiRFNGHaftoRotere |thke, inngy dndes duy i istape sedhhatthelre i nner

| ayer may not be crushed while preventing the stick even with a contact
and whi cHhatitPhé&cehdpry et madsd dsy of hehparicgtzatesi sift borthd QA%R]. In the
constitution of the claim noreover, the shape holding |ayer and/or the

t ongue abutting ™ &per copsé itugiidnt hnthe hel aef oruted teafombs ata wglllgyer are
stretched to formthe nounting neans. As a result, the rigidity of the
mount i ng defamenallles sendnhmrfdedntharial dan bseqdr eventied ide fadwanaenf rom

bei ng absorbing layer. On the surface side, there is arranged the
tongue abutting layer, which is made of the material more rigid
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. As a result, the rigidity of the mounting means
is so enhanced that it can be prevented in advance from being
deformed or from unintentionally coming out of the infant

feeding bottle.




deformed or fromunintentionally com ng out of the infant feeding bottle.
8 [0014] In the constitution of claim1l1, according to the constitution of
the invention of claim2, it is preferred that the nmammary papilla | eading
end portion side having the leading end opening fornmed therein is forned
exclusively 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 deformation absorbing |ayer is
arranged Lﬁ?iyﬁ manmary papilla |l eading end portion, the outflow of the

pr epar ed r the like fromthe |eading end opening nmay be reluctant.

By formng the ry apj)la Jeading end portion is formed of the shape
hol di ng | ayer ]gﬁg¥gﬁ t%éh%%ﬁﬁﬂ&?%%u i ngLfderl s t RECBEBENEW an the ensured

even wth the constitution, which is easy to performthe peristalsis

not i on of SUHEY'OHgtR! & the WRVent Igp ] Claire dénssinuaferred thiadim 1 or
2, according to the constitution of the invention of claim3, it is

pr ef er r e HPBEMMERY RAbelHdPaPAGI @R POs iokes bielbagh ngheherdemaiiyopapi | | a
| eadi ng end portion is thinner than the shape holding |ayer on the side of
t he mammeifA PRSYUNG perfeent ewge ime mifppiredhedyluporeilgnot the shape

holding layer and/or the tongue abutting.layer.

The soft material to be used as the deformation absorbing
layer has a relatively high viscosity. In case the deformation
absorbing layer is arranged in the mammary papilla leading end
portion, the éutflow of the prepared milk or the like from the
leading end opening may be reluctant. By forming the mammaxy
papillaleadingendportrmqisformaﬂoftheshapeholdinglayer
_and/or the tongue abutting layer, the outflow 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 bulgé (or bank) of the tongue is

usually moved along the artificial nipple. Specifically, the




In case the infant or the |like perforns the peristalsis notion with its
tongue, the bulge (or bank) of the tongue is wusually noved along the
artificial nipple. Specifically, the 9 tongue bulge noves fromthe side of
.the mammary papilla portion and the nipple body portion to the mammary
papilla leading end portion and finally passes the nipple |eading end
portion so that it contacts with the soft roof of nmouth in the nouth of
the infant or the like. This nmakes it necessary for the tongue bul ge of the
infant or the |like to big deformthe nipple | eading end portion of the
artifici A°IYpPBLIARITRE dg oot e e idenst itha nenmaf virsi 1ld abmtibhovwever
the constitution has a small thickness of the shape holding |ayer on the
si de of ¢ FaAMRIEP bapiddarlaidiongto dink pemtmaoy sapt hbe ltdwelitrangud bul ge
of the infant or the like can easily nove while deform ng the mammary
papi | | a eadilmg asddfpoepfilgnpadsea tesubippldel aohistid tartd @oralilbowsot he
infant or the like to easily performthe tongue peristalsis notion.
Accor di nghiad tilte cootigtittsuwiiah thet hb 6t ctad o froi@mterin thze mhape okiol di ng

| ayer on the side of the mammary papilla portion and the nipple body
portion thendedanti ckerclichanikdhat on the side of the mammary papilla

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

mammary papi | | ahipaidkon ianteddesnrprbe hrosy opaiki 9N @& @ rermushed 5@ t hat
the passage of the prepared mlk or the |like is not clogged.
or the like to big deform the nipple leading 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




[0016] In 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 constituted such that the shape 10 holding |ayer is
made thicker than the tongue abutting layer, and such that the deformation
absorbing layer is nmade thicker than the shape hol ding | ayer.

Specifically, the tongue abutting |layer of this claim is nade of a
relatively rigid material, and is given the |east thickness for exhibiting
t he functhﬁg to s ot hen tgg_tﬁﬁgug ) ristg}sis notion by the infant or
the Iike. "NoFeBderiY$hd s Bafsr Hafrhar biRgEPAFRE utalRe drver,
relatively less riqgi terial, apd is given the |argest thickness for
absor bi'ngx?ﬂesu%!hIt%agoggaﬁeﬁ?faE’B%%%ﬁﬁﬁwl%Wé‘q 3Ryee perfadetdiickast i on

t hereby to snoot hen the povenent, Moreover, the shape holding |layer is nade
of the rEPaRivBFyShQPdNRALERTalayBEt is made nore rigid than the tongue
abutting layer, thicker than the tongue abutting layer, and thinner than

t he def or mat i orPRESbFHF LY aylhe sorgie abyrteventlater crfudhiict dlmein

artificial nipple by the tongue peristalsis notion. [0017) In the
const i t uttdmase aiyadieldtal vely nigid nacevidl ngand d st péveornshé thggdson of t he

invention of claim5, it is preferred
thickness for exhibiting 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 motion.

[0017]

In the c_onsfitution 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




that the artificial nipple is constituted such that the shape hol ding

| 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 nmotion 11 of the infant or the Iike snoothly. [0018]
In the constitution of any of clainms 1 to 5, according to the constitution
of the invention of claim6, it is preferred that the artificial nipple is

constituteﬁag ch.tgat the tongue abutting |layer and the shape hol di ng
| ayer are® Soft 4R ePEsERE boH§ REPPRELY-hardness of 15 to 50 degrees,

and such bﬁ g the deformation absorbing |ayer is nade of an elastic
mermber hal g {he hardness of 10 degrees or less. This constitution can
prevent the inner wall from being crushed, while keeping the snooth tongue
notion, and can!PertdrirtHel teoirue heamysrdl silsimst lonol 5 keaddwmtdiatg t he
breast feeding tine. Here, each hardness indicates the value by the A-type
dur o- met eF0 itREIFSLRERBBL L PBOTB LD, i1 WB0tSonThé @ nimesentt asaskarahtams are
sol ved by the infant feeding device having the constitution of claim1 and
accor di ngtha thireariénried nipplaiim Zong6020ked such that the tongue

abutting layer and the shape holding layer are made of an

elastic body having a hardness of 15 to 50 degrees, and such

that the deformation absorbing layer is made of an elastic

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

tongueperistalsisnwtionlikethatatthetmeastfeedingtime.

Here, each hardness indicates the wvalue by the A-type

duro-meter in JIS-K6235 (IS07619).

[0019]

The aforementioned problems are solved by the infant

feedingdevicehavingtheconstitutionofcﬂaim].amdaccbrding

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

artificialnipplehavingtheconstitutionofclahnlcomprises:

thefirstnwldingstepofjjﬁectionnmldimganelasticmaterial

into either a shape holding layer shaping mold to shape the

12



The aforenenti oned problens are achieved by the invention of claim8.
According to the constitution of claim 8, nore specifically, the nethod
for manufacturing the artificial nipple having the constitution of claiml
conprises: the first nolding step of injection nolding an elastic nmateri al
into either a shape holding |ayer shaping nold to shape the 12 shape

hol ding | ayer or a tongue abutting | ayer shaping nold to shape the tongue
abutting layer, thereby to nold the shape holding |ayer or the tongue
abutting | ; e.second nolding, step of injecting nolding an el astic
naterial,%ﬁﬁﬁ%&%%%gﬁ génmﬁbp&iﬁgtPQQEF épuﬁﬁénﬁoﬁgﬁéraﬁbﬁpgng maydr being
nmount ed, i.nt a deforpmation absorbing | ayer shaping nold to shape the

def or mat | (#r%) %Els%’reb?ﬁa F e a?bh’értelw gélf'ﬁélrdtbﬁéeéﬁfb@ metlicbtheabbepbi ng

| ayer intgg;a.ed ﬁjth the shape hol ding |ayer or the tongue abutting

| ayer; an Thi-PeSHotdithE SeRpud b tding Lavke ; shiape drolrdi nglHayer or

t he tongue abut%in . layer not nolded, integrally with the deformation
absor bi ng St&yeP F not el Ht9 find disecone Iesitdimyaseepal] 08Ri]e AteosHapg to the
constituthpﬂ of claim8, therefore, the defornation absorbing |ayer can be
reliably &Pr&AgédliBEEHesn theonwingubudbuitg hgykayesimnaduhe sshapathol di ng
| ayer. It is ossi bl e to manufacture such an artificial nipple |like the
not her' s Ai pPHEC BN apl 9n apbispebiabl ylasscashpetihigr mdhe to shape the

deformation absorbing layer, thereby to mold the deformation
absbrbing layer integrated with the shape holding layer or the
tongue abutting layer; and the third molding step of molding
the shape holding layer or the tongue abutting layer not molded,
integrally with the deformation absorbing layer molded at the
second molding 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 1l comprises:
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peristalsis notion easily by the tongue of the infant or the

can be easily defornmed by the peristalsis notion. [0022] The

li ke and as

af orenenti oned problens are achi eved by the invention of claim9.

According to the constitution of claim 9, nore specifically,

t he net hod

for manufacturing the artificial nipple having the constitution of claiml
conprises: 13 the tongue abutting |layer nolding step of filling a tongue

abutting | ayer shaping fenmale nold with a Iiquid elastomer for

a tongue

abutting er. of hi gher, hardness, and subsequently inserting a tongue
abutting Iltg%'ertos é%‘u r?‘éO%&gﬁllélgw&laﬁrnt“@ Gﬂélg tﬁﬁ?@hé’%b%tﬂ@l%y%@ngmpi ng
femal e nDIgutkhereggﬁégﬁﬁﬁggprefsion nold the tongque abutting |ayer; the

def ormati on - absdr %

| ayer nol ded at the tongue_abutting |ayer nolding step, with
eIastoneraf%Qn%P%éﬁ%ﬁé%ﬁﬁgo

subsequent |

BPAgeTiel ¢ th ¢ 1l iche leshgmerabot t i ng

aliquid

h2 ¥BE Stbnfyl shgehagidnessonend s seessnt and
inserting a deformati on absorbing |ayer shaping nale nold,

t her eby t6n%8ﬁﬁF€§s?oﬁo%%W%f%hﬁitiﬂﬁ(ﬁaﬁﬂﬁ(ﬂha@@garmﬁhg haydr inandthde shape
hol ding Iayer nolding step of filling the deformation absorbing Iayer
nol ded  atCPHABEdefBrHRiNon ki bishpriayer fevlkdiengmstidp, whéhenyl i i d

el astoner for a shape holding |ayer of a higher hardness, and

subsequently

i nserti ngC@"BREPELIABI WPhY thyetondiapi mgutil oy N ybr; titer ehyf & OmgOIHHE €SSi on

nol d t he shape hol ding | ayer.

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 liquid

elastomer for a shape holding layer of a higher hardness, and

subsequently inserting a shape holding layer shapingmale molid,

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 less rigid deformation absorbing layer 1is

injection-molded between the more rigid layers of the tongue

abutting layer and the shape holding layer, there may arise

14




[ 0023] According to the constitution of claim9, the deformation absorbing
| ayer and the shape hol ding | ayer are nolded, by the conpression nolding,
toward the inner side fromthe tongue abutting |ayer or the outer |ayer of
the artificial nipple. Wen the less rigid deformati on absorbing |ayer is
i njection-nolded between the nore rigid |ayers of the tongue abutting

| ayer and the shape holding |layer, there may arise 14 problens that the
injected resin is offset to one side, and that a honobgenous |ayer is nade
hard to fcwr%f%#trghinfluenpe, of the injection pressure. According to the
i nvent i orPof 3 el hhhovslasited e s iesis qfdise tddfcoomet isdrleabsacbi ng

| ayer is formed by the conpression nolding so that the honbgeneous | ayer
can be edsi?y @ REMAEERIENbAY S ENYS dBadtRvdrad ot bsBorpfby Héa ésifilucBicece t he
artificial_nipple is nolded fromthe outer |ayer, noreover, it is

suf fi ci erftf tid rigpaeiom yxersyreml e nol d matching the tongue abutting

| ayer or the outernost |ayer. Another female nold for the deformation

absor bi ng | aye®@ondiary glvapbehbhdengibayef tieed dletime Hawepaied ts@ t hat

t he manuf acture cost can be reduced. Advantage of the Invention [00241

The i nvent§%h Fé9advaistfagewisidm shabrbingan 4yeavi ¢ @rmed by the
compressionnmldingsunthatthehomogeneouslayercxnabeeasily
molded without any downward offset of the resin.

Since the artificial nipple is molded from the outer
layer, moreover, it is sufficient to prepare only the female
moldnmtchingthetongueabuttinglayerortheoutermostlayer.
Anothsr female mold for the deformation.absorbing layer or the

shapeholdinglayerneednotbepreparedsothatthenmnufacture

cost can be reduced.

Advaﬁtage of the Invention
[0024]

The invention is advantageous in that it can provi&e 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
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artificial nipple, which 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 tine,
an infant feeding device and an artificial nipple manufacturing nethod.
Best Mode for Carrying Qut the Invention 15 (0025] Preferred nodes of

enbodi ment of this invention are described in detail in the following with
reference §§ya acconpanyi ng drawi ngs. Here, the nodes of enbodinent to
be described 1n the followng are preferred specific exanples of the

i nvention so t i cal preferred,.restrictions are attached thereto.
However, the sc%%%fggggﬁenFﬁ%%%t? ne§ﬁ88Fﬂeﬁ5tOﬁeqh%ﬁt%ﬁﬁ%@ﬁlQMOééenDdes,
so long as the.tallaow ng description does not limt the invention. [0026]
(First Nbggsogjéﬁﬁbﬁqn§%5aixﬁh i o3t } AR D v bEh | 7 EeremeedingtDevi ce
10) Fig. a_schematjc view show ng a constitution of an infant feeding

1is
devi ce 10°5CCEFETHG "o ‘T HIS -node of enbodi ment of the invention. As
shown in Fig. t he igfant feedi ng device 10 includes an infant feeding

1
bottle 11 made H?rayag eoftodesi 9L embodiment to be described in the

following are preferred specific examples of the invention so
that technically preferred restrictions are attached thereto.
-However, the scope of the invention should not be limited to
thosemodes,Sblongastheikﬂlowingdescriptiondoesnotlimit
the invention.

f00261]

(First Mode of Embodiment)

(Entire constitution of Infant Feeding Device 10)

Fig. 1 is a schematic view showing a constitution of an
infantfeedingdeﬁice10accordingtoeifirstmodeofembodiment
of the invention. As shown in Fig. 1, the infant feeding device

_10 includes an infant feeding bottle 11 made of glass or resin
for containing a liquid such as prepared milk. Moreéverq 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)
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for containing a liquid such as prepared m | k. Moreover, the infant
feeding device 10 is provided with an artificial nipple 100 nade of a

mat erial such as silicone rubber. The infant feeding device 10 is further
provided with a cap 12 nade of a resin for fixing the artificial nipple
100 on the infant feeding bottle 11. [0027] (Constitution of Artificial

Ni pple 100) 16 Fig. 2 is a schematic section showing a constitution of

the artificial nipple 100 or the like of Fig. 1. As shown in Fig. 2, the
artificial nipph@ 10Q is provided with mounted nmeans such as a base
portion 110 for ‘b&in ?%ﬁgﬁgﬁﬁﬁaﬁﬁﬁhﬁéétéﬁnt%@OWimﬁanEOheédkmgibatbEe 11 by

the cap 1%!or the {ike. The artificial nipple 100 is further provided wth
a nipple y Iparti9R 11 26PRbANERY el tidiet Ad kisasé Bidgtibn KE)shakd i
manmar y p%pillﬁaportion,130_propruded fromthe nipple body portion 120.
Mor eover, fti%e frarfs 5 bbbt ¢l péprilerl ABOsim qriclddiedt haiodrtted eaghgg end
portion with a mammary papilla | eading end portion 140. This manmmary
papi | | a | E48it§SeAd> e st in40 11§ fprove tegl mimd b 1 adimg end Wibh a
| eadi ng end opening 141, as shown in Fig. 2. This |eading end opening 141
i s an operPAGNYf dreegdssi hgtther dtthiguahea daipquizd oy0 e drsurk by an infant,
such as the prepared mlk in the infant feeding bottle 11 of
The artificial nipple 100 is further provided with a
nipple body portion 120 connected to the base portion 110, and
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
providedrat 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 shépe.
[0028]
The leading end opening 141 has communication with a
holiongutioniﬁformedirltheartificialnipple100. Moreover,

thehollowporthm1chascommunicationwithnotonlytheleading

endopening141butalsotheinsideoftheinfantfeedingbottle
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Fig. 1. This leading end opening 141 is fornmed, as seen in the top plan
view of Fig. 2, into one or nore snmall openings of a round hole, or slits
of cross, Y or straight shape. [0028] The | eadi ng end opening 141 has
communi cation with a hollow portion C formed in the artificial nipple 100.
Moreover, the hollow portion C has communication with not only the | eading
end opening 141 but also the inside of the infant feeding bottle 17 11 so
that the prepared mlk or the like in the infant feeding bottle 11 can be

fed from thegh i I ; through..,the holl ow_portion C.
Nbr eover , t he 3gﬁ?gg¥ﬁf éggggkgg%%g%‘H?E%FeTiﬁﬁiH}t eg?nfg?tage?%%%%d from
t he ni ppl rti t e _.na ry. papi]la | eading end portion
140, 1 5 made ar BPet? headert SroNGHIR T ind BhickoPapbas. LT tihrauon

enmbodi neng.y ot ResQatt rial. should not be limted to the silicone rubber
but may alsg Ee exeﬁg?%ﬁpgdkéolely or in conbination by isoprene rubber, a

(Shape. Hor di ng T25€8 550y L6n “Biid” BinGR ST HoL{ et ah TR 18Perf BEaho whl
of the aptifhchalnliPPhs, 192 91 L2 §lde o, 40e Mobhow portion © there

papilla leading end portion 140, is made of a soft material

~such as silicone rubber. In this embodiment, the soft material

should not be limited to the silicone rubber but may also be

exemplified solely or in combihation by isoprene rubber, a

thermoplastic elastomer such as polypropylene, or natural

rubber.
[6029]
(Shape Holding Layer 150)

| On the inner side (as an inner layer) or the wall of the

artificialnipple100cnlthesidecﬁfthehollowportion(L 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 h.ollow portion C of Fig.

2.
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is arranged a shape holding |layer 150, which is nmade of a material having
arigidity capable of holding the shape of the wall of the artificial

ni ppl e 100. The shape holding layer 150 is formed of silicone rubber or
the |li ke having a hardness of 15 to 50 degrees (hardness by the A-type
duro-neter in JIS-K6235 (1S07619)) or preferably 15 to 40 degrees. In the
peristal sis notion by the tongue of an infant, as described hereinbefore,
it is desired that the wall of the artificial nipple is deforned into the

hol | ow portion €gof \F Q. . If, . .however,, the artificial nipple has its
wal | so excessivély Jg?g?ﬁedﬁgﬁaFrFﬁ%ﬁg1@#u§H§Hﬁ‘?h%aﬁaFFScﬁﬁﬁELtﬁ%
hol | ow poLt,l > Ak Fi his raises a proplemthat the infant or the
li ke cann%%bggfgﬁggﬁeagFgégfédt%ﬁFkl r6ﬁ1FEBS PEadFRg Badlopbavhgthal.

However , ape_hol ding lLayer 150 of the artificial nipple 100 of this
enbodinenbgﬁéggagnggo a@eog %égat?velphh?gﬁalﬁ%ﬁd%e%§0%$6m5th@t5bh@egrees

so that tf LI of the artificial nipple 100 can be prevented from being
excessivepgfggFoPﬁeaketﬁé#@bf%ﬂ?ﬂ%%ﬁﬁ%ﬂthR?fRﬂQRﬂWqﬂnmikklfI@mohh@eing |

cl ogged. 00301 (Tgngue Abutting Layer 160) At the outer |ayer on the
sur face s%%@gépgtéggmgPFang tAd-artificial nipple 100, on the other hand,

there is forned .
_ However, the shape holding layer 150 of the artificial

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 abut_ting 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 deteriorated 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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a tongue abutting layer 160, which has such a snooth face as allows the
infant or the like to performthe peristalsis notion 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 exanple. The silicon rubber
or the like has such properties that its surface snobothness is
deteriorated as the hardness becones |ower (or softer). In order to raise
t he hardness of the silicon rubber, specifically, the silicone rubber is

| i con 1 ] rubber
por 11 on of 1 Re PPy et Tbnatie EA ST Her L b ko e it BRESSLna1Shon 1 he

portion of the silicon rubber.
ot her han -Ehﬁ eatnent .is rformed by reducing the reinforcing agent.
When t he %g?'neééféﬁ 1%%?%5'Ii@gﬁ8 FQﬁﬂﬁﬂrdQQ§Q(9ﬁé%@@,Sﬁﬁéﬁ@ﬁ@réubbhe

quantity qf, the reinforcing agent. is so small that the silicone oi
conponentqgflpﬁgrﬁgéegéSHﬁgaﬁg' bt st itaplof theappéaforoinbeagentace.

Moreover, .this _ silicone oil nakes the surface of the silicone rubber

sti cky. f‘ﬁo%‘i]s“ﬁa&]ﬁ?%trtg’&p%é%%C@lh%Otléng@repmmiquthayoarselcﬁ@mpéuﬁﬁg. 2
is set to,have a relatively high hardness of 15 to 50 degrees, so that the
silicone BFCORESdIY A< st oapReaguricacthef sulidacsi.l | donseawhher tf.0sni ng
the tongue abutting. layer 1.60. As a result, the surface of the tongue
abutting Pé?éFOTGOOF§]m%%%ﬁ1¥K%§§ﬂ§abatogﬂﬂﬂihilicone rubber sticky.

[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,
so that the silicone oil hardly oozes to the surface of the
silicone rubber forming the tongue abutting layer 160. As a
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)frmnthenipplebodyportion]20<ﬁftheartificial
nipple 100 to the side of the mammary papilla leading end
portion 1490,

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,thetongueabuttinglayer160ofthisembodiment
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When the infant or the like drinks the prepared mlk in the infant feeding
bottle 11, as described above, the infant takes the artificial nipple 100
and perforns the feeding notion wth its tongue. Specifically, the infant
noves its tongue bulge (bank) fromthe nipple body portion 120 of the
artificial nipple 100 to the side of the manmary papilla | eadi ng end
portion 140. If the wall of the artificial nipple to abut against the
tongue is viscous nore than necessary, the infant or the |like cannot nove

t he -t ongue Joulas, st I t.hat at.the time when fed with the breast
ml k. However, the Hgﬁgﬁggg d??#%& 1§ 8FST8E1EY IhiSeehbptRi®RmO thathas a
snoot h surfac itrle viscosity on the surface so that the infant or
the like ca% %Bgén%téﬁﬁgﬁb%éﬁﬁdf TS0 t-hEy L PREOME R HEEpplo&hBadfrporti on
120 of the,arti.ficial nipple 100 the mammary papilla | eading end
portion 1 8% %ﬁE§h§r%nghgorFéﬁBuiggbGFtFH@ payeficsalenabbbs 1He tafant or
the like Ege %%rforn1the.aﬁngﬁ§ peristalsis notion easily. [0032] If the
tongue abUtting ayer PFB6 8 nade1o0 €RE Poritéonel4Pubber #hving e

excessi vely_hi gh gardness1 t he tongue abutting |ayer is not deforned even
by the toﬁéﬂgu%e?'EFéﬁgﬁs ABEFoh0oenehéepnthat infanheoti ke Bska tresul t,

t he artifici%l ni@gle becones hard to performthe peristalsis notion
smoot hl y BRgform € tongue peristalsis motion easily.

[0032]
| If the tongue abutting layer 160 is made of the silicone
rubber having an excessively high hardness, the tongue abutting
_1ayer is not deformed even by the tongue peristalsis motion
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 tongué
abutting layer 160, as shown in Fig. 2, there is sandwiched
a deformation absorbing layer 170. As shown in Fig. 2, the

deformationabsorbinglayer170isnmdecﬂfamateriallessrigid-
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may cause the mammary papilla confusion. In this respect, the hardness of
the silicone rubber of the tongue abutting |ayer 160 of the artificial

ni ppl e 100 of this enbodinent is set within such a range as is defornmed by
the peristalsis notion of the tongue. Therefore, the infant or the |ike
can performthe peristalsis notion snoothly by the tongue thereby to cause
no confusion. [0033) (Constitution of Deformation Absorbing Layer 170)

Bet ween t he shape hol ding | ayer 150 and the tongue abutting |ayer 160, as
shown in Ei h i S_sandw che a, deformati on absorbing |layer 170. As
shown in ﬁ%“ %T‘atthéfecéieef S?ﬁﬁfﬁaﬁSag%fﬁb’il%&heayaapwmlcéimd@mr aSfat eri al
| ess rigi an that. of the materials form ng the shape hol ding |ayer
150 - and flan“e‘12 %%%&u°€%??nglPaQ&Y%é6aﬁ@q is Wadle of aminheemsddante

| ayer thicker tgﬁn %hos of the renmining |ayers. For exanple, the
def or mat i O YA soP b T L& Ehaee iof toe medadnisiol Jawees . r dhbeexhaplag 10
degrees or le%f in the aforenentioned hardness, i.e., a hardness of 0 to
10 degr eed o SHEEREAY, aPserang dégrers 17p0084|fdmerhsef sherebpee, when
t he bul ge of .the tongue acconpanying the peristalsis notion of the tongue
by the i nfARPSTraTHI Likdegreempadless inhen¢ afgrenabititineg hayehed§0 of

t he

i.e., a hardness of 0 to 10 degrees, or preferably 5 to 10

degrees.

[0034]

In case, therefore, when the bulge of the tongue

_ accompanyingthep@ristalsisHmtioncﬂfthetongueknftheinfant

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
- portion 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, thé wall
of the artificial nipple 100 can be prevented in advance from
being crushed to clog the hollow portion C 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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artificial nipple 100 deforns |large toward the hollow potion C, this large
deformation is absorbed by the deformati on absorbing |layer 170. As a
result, the inside shape holding layer 150 is not greatly deforned into
the side of the hollow portion C. As a result, the peristalsis notion of
the tongue like the notion of the case, in which the infant or the like is
fed with the breast mlk, can be easily done. Mreover, the wall of the
artificial nipple 100 can be prevented in advance from being crushed to

clog the ] rtion C and . to,make the prepared m|k hard to pass
t hrough t éér%g%\%f?%%aOncnlioﬁ”‘plqelkfo&hat[ 863‘3?8%%15911%&%111 ot dome &t ficial

ni ppl e 10 de to ave three-lﬁ%gred structure so that it can
[

i S,
performttf(iqee PEr i S at'Es s Hot i Bkt thRPH ¢hethoraekhennich is done
by the igﬂﬁ$g or the like with the nipple of the nother. [0036]
(Thi cknes khe Like of Shape Hol di ng Layer 150) As shown in Fig. 2, the
portion, %@Fi di cat ed by arrOM/(gglor the thickness of the shape hol di ng

| ayer 150 Starffaryhe gapfe 1ot | Twrpadlekdi poridver 14901 s nade slightly
thinner than the thickness, as indicated by arrow b, of the shape hol ding
| ayer 150 of t K& FRHEr ypEpBE | &, pohe irerUBo ards timelinigipice bybadyopor ti on
120. a, or the thickness of the shape holding layer 150 of the mammary
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 ?otion 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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When the infant or the Iike perforns the peristalsis notion of the tongue,
t he tongue bul ge noves along fromthe nipple body potion 120 to the
manmary papilla potion 130 and the mamrary papilla | eading end potion 140
of the artificial nipple 100. Finally, the tongue bul ge abuts the soft
roof of nouth after crossing the mammary papilla | eading end potion 140
On the other hand, the manmary papilla | eading end portion 140 is forned,
as shown in Fig. 2, into such an approximtely spherical shape as is
rounded igbLilE engi.re y, Jike the manmary papilla of the nother so that it
is accormpdat edoPAthe SHanfPReBHFRY BATREY YofPaiNel Ianf Aradingowener , this
spheri cal__shape is(yar to deform In case, therefore, the approxi mately
spheri calPPort?drm 4% r’ig’(?e SREEdtongHe fengird B gEomas rdia eme dadimet he

ni ppl e body portion 120 23 abuts against that spherical manmmary papilla

| eadi ng e‘?f}d/e FoPetofie ianm thremamma riyoprjerel e ddiasy. npendrpast 1 dwe Idoecedi ng
one cannqt deform the mammary papilla | eading end portion 140. This may

di sabl e tHE 5 MRynfieabper e mnfrnt ¢ognerferinstiad sicngumipieart stametilsl y or to
nove the tongue unlike that at the tine when the infant is fed by the
breast mif%E1qMh sRiod hdiybedi Fermove Hdreefromgpiet haliikgi dhay #f dthe tigRmmary
papilla | eading end portion 140, as nmade of a harder material, is |owered,
and the tHiegk g igfntt hies sfepéoshdited ngreast milk.

In this embodiment, therefore, the rigidity of the
mammary papilla leading end portion 140, as made of a harder
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 portion 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 Ehe 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 1ike, as shown in

Fig. 2, the shape holding layer 150 is made slightly thicker
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| ayer 150 in the mammary papilla | eading end portion 140 is mnade so snall
that the manmary papilla | eading end portion 140 nay be easily deforned.
10037] Here, the thickness b of the shape holding |ayer 150, as formed in
the manmary papilla portion 130 and the nipple body portion 120, is nade
relatively large. Even if, therefore, the wall of the artificial nipple
100 is deforned by the tongue peristalsis notion of the infant or the

li ke, the constitution is made to hold such a shape as to prevent the

artificia L pRl f rom being crushed clo he hol | ow portion C
[0038] ( ?%k%?%se%&g?uero%ﬁlgtﬁﬁﬁt t]if’r?@erLa;’gPr16'?8“,C¥ DERBr A8 Ao bi ng
Layer 170 ha Hol di Layer 150).1n the njpple body portion 120 or
the like, a%%%‘ﬁ%ﬁﬁeliaﬁerpi’é@" lf,“\{atci?etghabsrrﬁﬂ%? hBeIstipdre hgbdingdedes| i ght | y
t hi cker f4 than the tongue abutting |ayer 160, and the deformation

absor bi ng ?%yer 170 is made thicker than the shape hol ding |ayer 150. The
tongue abutting |layer 160 is made of the silicone rubber having a

rel atively hi g%e'rt’r?ﬁ%ﬁl‘? VAPt s drased 1 ¢eria msdeorad, tife tsHd ittemgue
abutting |ayer 160 i s made thick, it is hardly deformed by the tongue
peristalspgg i BRYINYhet eFotatiypbyt bagherabutaidity ayes eGdrs.beade t he

t hi nnest )
hereinbefore. If the tongue abutting layer 160 is made thick,

it 1is 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 absofb 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
holdinglayer150isnmdethickerthanthetongueabuttinglayer

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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for exhibiting the function to snoothen the tongue peristalsis notion by
the infant or the like. [0039] On the other hand, the defornmation absorbing
| ayer 170 is made of a material having the relatively lowrigidity, and
made to have the | argest thickness. Therefore, the deformation absorbing

| ayer 170 is constituted to absorb the bulge of the tongue, not to prevent
the tongue peristalsis notion. Mdireover, the shape holding |ayer 150 is
made of the relatively rigid silicone rubber or the |ike and nade so

thi cker thantbhgukopgyesahyttin r 16 s .t revent .the wall of the
artificial nipplg 108 fr§n1be?ngg8#3§ﬁe8% %@%e&@%?%ttﬁé ttgﬁag Q%olding
| ayer 150[hg4piovided on its outer side with the deformation absorbing

| ayer 170. Therefore, when the shape holding layer 150 is made thicker

than the tpague,abyl i r 0 so as to hold the shape, it does not
obst ruct Ehat tﬂg Ehéf@?ﬁ%?¥§nlg ?the wal | of the artificial nipple 100 due

to 25 4 the to i.stalsis,motion_of the infant or the |ike. [0040]
(Leadi ng End cpgﬁﬁﬁ53§££§‘ Ishowd qth HEieg de3 O rRgt 1pRea s B AT i A ebsor bi ng

aer 1m0t Phkgds SRERE nR R R e Font S g
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 clog the slit, when they abut
against each other, so that the preparedmilk or the 1ike 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 mamnary
papilla leading end portion 140. By fusing the shape holding
layer150andthetongueabuttinglayerlGOdirectly,moreover,
the silicone rubber of the deformation absorbing layer 170,
as arranded 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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deformati on absorbing | ayer 170 exists in case the | eading end opening 141
has the slit shape, for exanple, the right and left deformation absorbing
| ayers 170 clog the slit, when they abut against each other, so that the
prepared mlk or the like hardly cones out of the |eading end opening 141,
because the silicone rubber of the deformation absorbing |ayers 170 have
the low hardness and the high viscosity. In this enbodi nent, therefore,
the manmary papilla |eading end potion 140 has a shape hol ding | ayer 150
made recq§§gq to the side of the tongue abutting layer 160 to form the
spheri cal shapé, and is arranged in the abutting area. The deformation

absor bi ng . .encircles the outer_ _circunference of the | eading end
openi ng 1A§8¥§E%%égﬁgﬁngry 358pf PF5*PBadlAg end portion 140. By fusing the
shape hol di ng ayer 150.a8§%the tongue abutting |ayer 160 directly,
moreover, the SFITRBHR Hupbky - of - tHEE detoR ne@ i orPmbkl? bi igfdemet B0,  as

arranged apd ¢l anped betyween t he shape hol ding | ayer 150 and the tongue
abut ting ?g§8}gc€gg?d@6ﬁ1 S\ggpﬁrEQ%ﬁ%@ﬂ lavemvatceo fhamtheakiag mttiaf t he
| eadi ng egg oPenin 141. 26 [0041] (Constitution of Base Portion 110) As
shown in F1Q. 12 CoRetbhakedoreibriva 10he ssdne e dyes stastidhing f htheshape

hol di ng | ayer 150 so that the base potion 110 is constituted to have the
same har dfie3Re a3otfhpgotayse 150.

The shape holding layer 150 is set to have the relatively
high hardness, as described above, so that the hardness of the
base portion 110 is also relatively high. As a result, the
base portion 110 is prevented from being deformed and
disconnected from the cap 12, according to the feeding 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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shape hol ding | ayer 150. The shape holding |l ayer 150 is set to have the
relatively high hardness, as described above, so that the hardness of the
base portion 110 is also relatively high. As a result, the base portion
110 is prevented from being deforned and disconnected fromthe cap 12,
according to the feeding notion. Then, the artificial nipple 100 can be
prevented in advance fromunintentionally conme out fromthe infant feeding
bottle 11. Here in this enbodi nent, the base portion 110 is forned by

stretchi ngathketshane bBokdi g {ﬁ¥g&ﬁ ég %quAF?%rnaflveI%nt?H%lgﬁ¥%nb0rtl0”

stretching the tongue abutting | ayer

110 may ahggihetf onaed Qﬁte%kéﬁﬁﬁbbggnpg&nxgQﬁm?g%geaggégbggﬁlg% IH%SO and

the tongue abutting |ayer eover, an en agl
150 ther ohy o Rard TheTeas FYFerPdbi i A TTRE bards BABS. P8, 2o
Pongue abit!Thg 1 Syer 18 et aB4R25 o hakorcl thate: belstothe Sintagi ng
Erasorno 55 0h% 18 U RGBS dshao st
shape ol g5g., Lye foE5D.ana 1 o, 8065 sy b¥Rore hitned Sed Y
by forming an engaging recess in the shape holding layer 150
s0 that the tongue abutting layer 160 may be inserted into that
engaging recéss.
[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

80 on the infant feeding bottle 11. As shown in Fig. 2, more
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to each other w thout exposing the deformation absorbing |ayer 170 to the
outside. Here, this fusion may be nore intensified by form ng an engagi ng
recess in the shape holding |layer 150 so that the tongue abutting |ayer
160 may be inserted into that engaging recess. [0042] (O her
constitutions) Since the base portion 110 is provided with a vent val ve
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 mlk, : t-hat nt._valye 111_int t.he infant, feeding bottle 11

i nsi de Ofs;%eLHeﬁairQ{}}]ﬁ@gi écl\heenicgﬁ)l 25 700 ?h"ér@%@ R DPRFere™ ﬁgobgifl Bhs of a
vacuum | hart. -the vent | ve ,111  has function to praovide the
conwunicéﬂ?%%gﬁ%fﬁbeﬁpfﬁg %ggfaét‘ d18%F§3d568$lPH2boEﬁ ¢ tilPad RRPpl e 100
attached tp th i_nfan fgedln bottle 11 thereby to make the pressure
equi val eft™ 5T t f8%t HBPCRRAGY (e eaPth2 dad sGorRtiadias £H%engage with
t he engaq}anqprtioni 11% to 114, as disposed in the base portion 110 of
the artifidid b Y168 ¥RBL $akeeehkt- arftereo the vrati Hpawe féédi ng
bottle 11 shown in Fig. 2, nore 28 specifically, the cap 12 can fix
the base iomot1 Gl it edhriq fang dPuthippyealso ba dheppatdnatf eedi ng

bottle 11 and _can adjust the fastenin% strength and accordingly the air
plurality of positions of the base portion 110 or may adopt

another constitution.
[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.
, ,

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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ventilation by the vent valve 111. Here, the vent valve 111 should not be
limted to one but may al so be disposed at a plurality of positions of the
base portion 110 or nay adopt another constitution. [0043] (Method for
Manufacturing Artificial N pple 100) The artificial nipple 100 according to
this enbodinent is so constituted as described herei nbefore. The net hod
for manufacturing the artificial nipple is described in the follow ng.
Fig. 3 and Fig. 4 are schenmatic explanatory views showing nolds or the

like for yolding $he artificial nipple 100. For nolding the artificial
ni ppl e 1083 é&?sréwﬁﬁfﬁ?ﬁﬂ .> 3, a shape holding | ayer shaping fenale nold

180 and agéﬂﬁffng mal e nold 190 are used, for exanple, as the shape
hol di ng |aye shapi ng nol ds for shaping the shape hol ding | ayer 150 of
Fig. 2. At first, thg shaping male nold 190 is inserted into the shape
hol di ng | ayer S AgIPERERAt HBR FABSTrRBwN d¥eIFisgardnyg Aemedet ipdd t he
af orenmentioned sjlicone rubber of the hardness of 15 to 50 degrees is

i nj ect ed 1did Oof B8 R e Ak akploabdng dayersshaml oy mplst,eps shawen, the

shape hol ding layer 150 shown 29 in Fig. 2 is formed. [0044]
in Fig. 4, the shaping male mold 190 having the shaped shape

holding layer 150 is inserted so far that the mammary papilla
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 mol&ing step). Then,
the deformation absorbing layer 170 shown in Fig. 2 is molded
integrally with the shape holding layer 150.
100451
| Into the not-shown tongue abutting layer shaping female
' moldgiventhesamecontourshapaasthatofthenmmmarypapilla
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 absofbing 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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Into a deformati on absorbing |ayer shaping female nold 181 or the

def ormati on absorbing | ayer shaping nold, as shown in Fig. 4, the shaping
mal e nmol d 190 havi ng the shaped shape holding layer 150 is inserted so far
that the mammary papilla |eading end portion cones into abutnent. The

af orenenti oned silicone rubber of the hardness of 5 to 10 degrees is
injected and nolded (as one exanple of a second nolding step) Then, the
def ormati on absorbing |layer 170 shown in Fig. 2 is nolded integrally with

the shapeaiobly g ARl 199, of 0045151040 Lhe_potshown Longue qbut ! ng

| ayer shaping fenale gi ven *t'hé same con

manmar y il i 1 or e_li in the artifjcial nipple 100, the
shapi ng ﬁg?%’%%Fﬁp%éghﬁggi%gy?ﬂéE@hgﬁghﬁET&Pﬁ@UF3§E?L%SBGQﬁa“g$HéO-

def ormat i @O?giorbing | ayer 170 integrally nolded is then inserted, and
the aforenmentioned silicone rubber having the hardness of 15 to 50 degrees

is injected and,nol ded .(as on exanple of a third nolding step) Then, the
t ongue abutti ngﬂeﬁeay]eq B0 sar‘?%{ﬁr‘i“in}‘?nﬁi'g.th? RO @é?&dil@tgeglaéﬂelry W% h the
def ormati,gn_ abs rbiqgﬁ$ay%%;l7q. Thus, the artificial nipple 100 having the
t hr ee- | ayeted S SRR 3RS 35 st L aye s Holth @l Ehg. tenanecebuitrgndo t he

nanufactgfiqg bhod of this enbodi ment, the deformation 30 absorbing
| ayer of %gg,%f%%ﬂlﬁ%dﬁﬂ?%&P?Caﬁﬁémﬂﬁ?%etW@yﬁver,thenmlding

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 moiding 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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t he shape hol ding layer 150 and the tongue abutting |ayer 160. [0046] Here
in this enbodi nent, the shape hol ding |ayer 150, the deformati on absor bi ng
| ayer 170 and the tongue abutting |ayer 160 are nolded in the recited
order. However, the nolding order should not be Iimted thereto, but the
tongue abutting |ayer 160, the deformation absorbing |ayer 170 and the
shape holding layer 150 may al so be nolded in the recited order. Mboreover,
the integral nolding of this enbodiment can contain the so-called

"two- col or_mol di ng" ich one male nold is sequentially noved to the

in, wh . :
di ff er ent™ ¥ RS TT51 ds 1o CPRBUPNRRYEL Y diaiteT ishamine fera Ler mady
molding is set in,_another nold and integrally nol ded. Mreover, the
mol di ng  etd98d Sfetied A8t hage | diqdd %% ShRRe oiniharchpddiatemt bbe can
contain the, nol ding of dipping the tongue abutting layer 160 to becone the
outer | ay¥if PG HO sty drladiany dstrdingedemgillel moiel d8dord Fobdi ng
step, and the conpression nolding. [0047] (O her Mnufacturing Methods of
Artificidl- Nipple 100) The aforenentioned manufacturing nethod of the
artificial nipple 100 has been described on the manufacturing method using
the injection MeNEVieg, bihet hbapel difnghet hoger usiing a fConpe esdngnenol di ng
is described in the followng. At first, a tongue abutting |ayer shaping
femal e nalthtt3ng layer shaping female mold matches the contour of the
tongue abutting layer 160 of Fig. 2.
Into this tongue abutting layer shaping female mold, an
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 injected. In this state, the tongue
abutting layer shaping male mold is inserted into the tongue
abutting layer shaping femalelnqldfm)that the tongue abutting
layer 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 shaping male
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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is prepared. This tongue abutting | ayer shaping female nold is constituted
to have an entire shape simlar to that of the deformation absorbing |ayer
shaping female nold 181 of Fig. 4. However, the shape of the inner side of
the tongue abutting |ayer shaping femal e nold matches the contour of the
tongue abutting layer 160 of Fig. 2. Into this tongue abutting |ayer
shaping female nold, an |iquid elastoner for a tongue abutting |ayer
having a high hardness such as the silicone rubber having the hardness of

15 to 50 degrees i.s . injected. In this state, the tongue buttjng |ayer
shapi ng é%ﬁﬁﬂ%i%%¥% n &FF@@% Mo & Fe 1 fortGuE*taB %ng $g§%F E%gﬁing
femal e l.d so_.that the toqg e.abﬁ:ting .l ayer 160 is canpression-nol ded
(as one FEOSPAL 80 FARTEL 1B NS L aYer ehapFAgesteh)inarRi £°Y ongue
abutting I%%fr shaping male nold has a constitution simlar to that of the
shapi ng TR PSS 67 thegsidicang rbbbesnbeuingatbRebatABS8RaPE of the
inner side of the tongue abutting |layer 160 of Fig. 2. As a result, the
tongue abuPiHydrdyers15o igwemtachortg. the tpaore dedt bing dseem h0t he
t ongue abuttiaﬁllayer shaping male nold and by conpression nolding it.
[ 0048] Next, itt6 1t el 3 otgiged @bt higon apecrbdmd saper mfiaghapedalen t he
tongue abutting | ayer shaping female nold, this tongue

mold is inserted into the tongue abutting layer shaping female

mold, and a compression molding is performed to mold the

deformation absorbing layer 170 shown in Fig. 2 {as one example

of the deformation absorbing layer shaping step).

This deformation absorbing 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 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
meld 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 layer 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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32 abutting | ayer shaping male nold is extracted. After this, the

def ormati on absorbing layer |iquid elastoner 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 male nold is inserted into the tongue abutting |ayer shaping
female nold, and a conpression nolding is perfornmed to nold the

def ormati on absorbing |layer 170 shown in Fig. 2 (as one exanple of the

defor | on abSerhlng, et ARy SLSBk Tl Sel oL Lon Sbegriro | ayer

shaping male no a’consti ﬂg mal e

nol d 190 . of FL ,..and jts contou tches the shape of the inner side

of the de sgf}rﬁg?lggﬁéajbngtoc} Bbﬁ}qnﬁpeer a&‘?ggbflg 'ag}’.erZ.Shﬁ\EEﬁgr%é‘lﬂ]t‘? mphe-

def ormati_on, absor hin .Ig¥er %70 shown in Fig. 2 is integrally nolded on
mo]l H

the tong§a BTG BBy S R 2T CREVUEY SPRetliaie BBEBLBENg | ayer
shapi ng E%Le | d and by cqonpression nolding it. [0049] Next, while the

t ongue a 3??%3%Pa§%?wa and -t hel MG RERIBACaDE OF IR apsyBpldiogar e
bei ng shaped in the tongue abutting |ayer shaping fenale nold, this
def or mat i'6¥ Fh<aRIAY 9 r- shaping male nold is extracted. After this,
the liquid elastonmer for the shape holding |ayer having a high hardness
such as the sifidéneskapdenHaling Lagehargmessiof me onddd has a

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 layer 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
influencedknrtheinjectionpressurethereby1x)raisezaproblem
that the homogeneocus layer is hard to form.

According to the aforementioned method of laminating the
individual layers by using the liquid 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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degrees is inserted onto the deformation absorbing layer 170. 33 After
this, the shape holding |ayer shaping nale nold is inserted into the
tongue abutting | ayer shaping fenale nold, and a conpression nolding is
performed to nold the shape holding I|ayer 150 shown in Fig. 2 (as one
exanpl e of the shape hol ding |ayer shaping step). This shape hol ding | ayer
shaping male nold has a constitution simlar to that of the shaping nmale

nold 190 of Fig. 3, and a substantially identical constitution. The shape
t ongue

hol di ng | 15 hown i i0.,2 1is nolded integrally with the

nbutt i g TR R 6D BYSFRS e TORE S B ey 2Ev0 By Rhberti ng

t he shape .hol di.ng_ | ayer_shapin | e nold gnd by conpression nolding it.
[0050] | iSOGt BE Tt | %%QSS:BP%?E}%% 5326 aYi ﬂéggeh%roﬂer PofBity (or
a lower h ess). is tq he jnjection-nolded between the tongue abuttin
Layer 166 IahAE T SRR Hlok b Mo SR or 6o B ERIEn be iR 1ig) BobrigRer -
rigidity (or a higpen har dness), the injected resin may be offset on the

mol d or i nfl ubWEEF B neP i kbt i bsslipEepRerebythd pratsEigiptobl em

that the honmogeneous |ayer is hard to form According to the aforenentioned

met hod o 4PEHEatdthgt ¢ HEo L9 s Birn tialker st pym ushagtenauei ghitttéhastic

material to inject the individual |ayers sequentially fromthe outer side
layer 160 or the outer side of Fig. 2. fThis makes it sufficient

to prepare only the tongue abutting layer shaping female mold,
but makes it unnecessary to prepare the female mold for the
shape holding layer 150 or the 1ike. Asa result, it is possible
to lower the manufacturing cost for the artificial nipple 100.
Here in this manufacturing method using the compression molding,
too, the artificial nipple 100 need not be manufactured from
the cuter 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 aforemehtioned compression molding can
be applied to not only this embodiment but also other
embodiments to be described hereinafter.
60521
(Second 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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into one femal e nold, however, the deformation absorbing |ayer of the
lower rigidity is integrally nolded on the tongue 34 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 nolded. According to that nethod, noreover, the artificial

ni pple 100 is nol ded sequentially fromthe tongue abutting |ayer 160 or
the outer side of Fig. 2. This makes it sufficient to. prepare only the

s A s R R e e T e SIS e s O

prepare the female no for the e. As a
result, %P$§%EQ§§1£It 1&80%9 rtﬂg%n 8%%Fﬁ%“£ gacosigigé %gggr%hf|C|m

ni ppl e 10 hIS nanu uring
nol di ng, need .not be nufactured from the

th | 10
outer side ?ongﬁ%%5§{t |ng€?£§§ﬁ e qh??ﬂﬁdbﬂ@nFenéW P By*Susi ng

one nal e %D the artificial gkgg e 100 could al so be manufactured by
nDIding t AT HAEP L& Q8 SsHape™h Ag TReYECersE idtd By b ¥ HEAJiITRG tiRE f enal e
nol ds. éh?% Eb e the met hod for manufacturing the artificial nipple.
100 accor e o YHEHenE F BREBNEBNPBIESTRGS ot nhearfoldevamsl i ed t o

not only this enbodlnent but al so other enbodinents to be described
her ei naf t&tS¢] %ﬁn 1s centralized on the different points.

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 are 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
holdinglayer250butonlythedeformationabsorbinglayerl?O,
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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(Second Mode of Enbodinment) Fig. 5 is a schematic section show ng an

artificial

ni ppl e 200 according to a second node of enbodi nent of the 35

invention. The constitution of the artificial nipple 200 shown in Fig. 5
is nostly common to that of the artificial nipple 100 according to the
first node of enbodi nent. Therefore, the comon portions are omtted in

their description by designating

them by the conmon reference nuneral s,

and the followi ng description is centralized on the different points. In

t hi nmbodj . 2 hol di I . 25 h ' Fig. 5is diff t
from that or L1 T U PR B8 idbie "O18He e iar 130 drceuRapaonardini | ayer
250 of thj ' t i i.ded, h in Fig. 5 wth th

o1 0t usi ORES 281800 P BRB T Uid i BEr BEAGE sVBYL FF b  RAGRERR 0

| ayer

2

5€ S %Gat t?gﬂt%igﬁness of_.the_deformation absorbing |ayer

accor di ng Qagr Fdéd-wi P FcRYSSECORS BABPLRI ¥ 00psran dies. redpiedi i

the protrusions, 2 are fornmed in ring shapes protruding fromthe s

hol di ng 118%8¥e2E9d i IhEedngecryshefdhdicowrparei bar Gotabs bs mdtdsm

protrusiong 251 may also be shaped into a spiral shape or continuou
I

Al ternati¥
250 but _only the deformation absorbing |ayer 170, so that the

| ayer

Fheywhatans ¢hckasétken thi ckness is not the shape hold

rigidity H%95%b enhanced by corrugating the shape

(Third Mode of Embodiment)

Fig. 6 is a schematic section showing an artificial
nipple 300 according to a third mode of embodiment of the
invention. The constitution of the artificial nipple 300
shown in Fig. 6 is mostly common to that of the artificial nipple
100 according to the first mode of embodiment. Therefore, the
commonportionsareomittedintheirdescriptidnbyckmignating
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 sﬁOWn 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.

G.

Moreover, the deformation absorbing layer 370 is so
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hol di ng | ayer 250 while leaving it with a honogeneous thickness. Thus in
this enbodi nent, the protrusions 251 having the rigidity enhanced of the
shape hol ding | ayer 250. As a result, 36 { the rigidity of the shape
hol di ng | ayer 250 is enhanced within the range of non-preventing the
tongue peristalsis notion so that the wall of the artificial nipple 200
can be reliably prevented from being crushed by the tongue peristalsis
notion of the infant or the like. [0053] (Third Mde of Enbodi ment) Fig.

6 is a sch i t ng.an artificial. accordlng to a
third node % ?‘r%&%?rréé%{]l%w% sgse|C§r1fve |51r9 Drg: ?&ﬁgtl%t OHOSFlPHE
art|f|C| shown _in_ Fi t nmon to that of the
artificia ﬁ#%%gn%l%% t§c1g%r g“rr%rtuglf)ﬁé f‘cff‘é% ?%%@%P S AR YT
Therefor 6he comon portions are omtted in their description by
de5|gnat|ng them by the common reference nunerals, and the foll ow ng
description is entrallzed on the different points. In this enbodi nent, a

shape hol di ng 15 er"%50PERETHI1BE SPRRPIESH TSSO NP a9Br tBZOShageshown i n
Fig._6,i¥§i difterent. fromthose of the first enbodinent. In this

enbodi mertCl e LeELiFIL AP e Bhde ofdpke I@@Ifélrﬁ@tll@}eab%tbirsg layer

370, the constitution is made such that effects similar to the
protrusions 251 of the second embodiment can be attained, and
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. Inthismodification, 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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so arranged that protrusions 351 protruding to the side of the deformation
absorbing | ayer 370 abut against the deformati on absorbing |ayer 370.
These protrusions 351 are arranged at two portions, for exanple, in ring
shapes, as shown in Fig. 6. Mreover, the deformation absorbing | ayer 370
is so 37 constituted as is recessed, as shown in Fig. 6, at portions
corresponding to the protrusions 351 of the shape holding |ayer 350. By

t hus protruding the protrusions 351 of the shape holding |ayer 350 to the
si de of thepdgiorgmtion absorbing layer 370, the constitution is nmade such
that effects simlar to the protrusions 251 of the second enbodi nent can

be attained, an S hat. the protrusions, 351 are not fornmed on the shape
hol di ng | ayer 3§8eo%éelh§}t&eono?%t ﬁ%e ot Cﬁtﬁ]]t NéRPeée Y RCIHES | ow
portion f rtificial .nipple 300 of Fig. 6 is rinsed by the user,
the arti fCF%ta*ﬁf%eg%roeJ%&aﬁ $5BE5ELE CoTeR Bothaseostthn HitdiGimion. whi ch
m ght ot herw se of @ruct the rinsing operation. [00541 Here in this

embodi ment; ﬁg p @ r (G0FE891 EPe Y% ndd-T$n BREeshabe diiadlimeritayer 350.

?bmever, %ﬁe g%otrusupns 351 %hould not be limted thereto but may be

ormed on”tHEStBhGud PaBRATIhEOF&yersiwee oma ttrisimblipt Feksami pitiven

prOtrUS|qg§1§g§ignating 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. 1In
other'words,eadeformation.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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formed fromthe tongue abutting |ayer 160 to the side of the deformation
absorbing layer 370. [0055] (Fourth Mode of Enbodinent) Fig. 7 (a) is a
schematic section showing an artificial nipple 400 according to a fourth
node of enbodinent of the invention, and Fig. 7(b) is a schematic section
along line D 38 - Dof (a). The constitution of the artificial nipple 400
according to this enbodinent is nostly common to that of the artificial

ni ppl e 100 according to the first node of enbodinment. Therefore, the

common Pty g B ANddAd.it dNeideiRseripl ian oy designating them by
the common reference nunerals, and the ol ['owi nmg description is
centraliz the different points. In this enbodi nent, as shown in Fig.

7, a shape holding Ilayer 450 is provided, in a shape holding | ayer 450 and

near the ma il i_th.rigi.d.rib 51, i,ch extend jn_the

di rection ofn?ﬁgxfgﬁgﬁg ggFrg%gﬁgﬁghﬁ&tb&%?i?hégﬁthgPﬁégiBECh4§5a5re
rranged .t t ongue_aputti er, 160. In other words, a

Seforgatﬁgﬁaggggpgﬁ%gtkﬁyg?ﬁﬁggcFétﬁgtigg?dﬁb@ﬁraﬁgeghéﬂﬁﬂFﬂﬁoﬁgPtﬁhere t he
rigid ribs 451 are formed, byt is., gjrectly jointed to the tongue abutting
| ayer 16€g§&fﬁFﬁeaﬁoF%PBHSOQH%F%Iﬁﬁ G P PEDEIA5Y Girle fO8r fBE, S1fferef ore,

t he soft %ilicone rub %r of a | ow hardness does not
oL an opposed Tace 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 face-T, against which the tongue of the infant or the
like abuts. At the portion, against which the infant tongue
abuts,therefgre,thedeformationabsorbinglayer470j15formed
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
értificial nipple 400 which is easy for the infant or the like
to perform the tongue peristalsis motion but which is hardly
érushed 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

80 that it is constituted to enable the user to wash easily.

[0057]
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exi sts, but only a high hardness and a rigid silicone rubber is arranged.
This arrangenent provides the artificial nipple 400 which is hard to crush
by the tongue peristalsis notion of the infant or the Iike. 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 ding | ayer 450 are directly integrated with each other, thereby to
provide a constitution 39 having little distortion between the |ayers.

[ 0056] Nbreove@ﬁgghfn%ﬁﬁkjgﬁgg&iﬂégg;ﬁgﬁggPh§Bﬁﬁggsgﬂg@ﬁ%?gggsége t ongue of

the infant or | Tke"I's arranged, agail FoWn on t he

right side.of Fig. 7 on the side ,of an opposed, face T, of qgne of the
three rigP&% i sgﬁgﬁ£q%g}§5§e£?nghgua?P?%?Xﬁﬁﬁgﬁﬁﬁﬁﬁe%ﬁgospguﬁao@?ged, as
shown in Figs., 7(a). .and 7(b), with none of the rigid ribs 451 on the
opposed E’&celgL ,ltf&gi%efr%ﬁ'ch qc}ﬁlélrﬁfrb"nﬁth%p%q FhLFnfARE BP% LS9 i@ abuts.
At the portion, against which the infant tongue abuts, therefore, the
defornatPGﬁa§8§8r8%ﬁqu§}§rlﬂ7§°F§e§04&€§S éR the fEA¥ingi-de of the tongue
abutting |ayer 160, so that the wall of the artificial nipple 400 is
snDotth[QQ%gﬂned by the bulge of the infant tongue. Thus, the artificial

nipple 400 is provided with the rigid ribs 451 only at the portions,
agai nst WALERDt HedenpanEmbodiment)

Fig. 8 1is 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
artificial nipple 100 according to the first mode of embodiment.
- Therefore, fhe common portions are omitted in their description
by designating them by the common reference numerals, and the
following descriptio_n is centralized on the different poi:n-ts.

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. In case the thickness
is increased, therefofe, 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,

41




t ongue 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 performthe tongue peristalsis
notion but which is hardly crushed on the wall by the tongue peristalsis
notion. Moreover, the artificial nipple 400 of this enbodi nent has no
protrusion fornmed on the side of the hollow portion C so that it is
constituted to enable the user to wash easily. [0057] 40 Here in this
enbodi mentgothe rigid ribs 451 of the shape holding layer 450 are

| ongi tudi nal 'y arranged, but should not be |limted thereto. Col um-shaped

rigid ribs may rrange iquely in tted lines in the draw ng.
[0058] (Fifth %%%O%%E%béﬁﬁﬁ%ﬂ?‘fﬂ%‘g‘? Tgher aggdh%ﬁéfiﬁct%é]&@?éﬁ%m ng an
artifici Nj 500,accordin a fifth node of enbodi ment of the

i nvent i oﬁ#hﬁ‘héélg% %skf?f%%ril%nf%‘fe’?h]teé)%r?% i ATt oo Pl ki mf to this
enbodi ne LS.mostly comon to that of the artificial nipple 100 according
to the fin’%}%%%r%ég #b%%o%%‘?%éﬁfj.su et b bl Y eRBaddimbhapert pomnare
omtted iqatggir dfscripékﬁn by designating them by the conmon reference
nuner al s, “ARd-tHe “3%Ff o g description is centralized on the different

points. A deformatiqn absorbing |layer 570 of the artificial
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
layer 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
of the infant, so that the preparedmilk or the like is prevented
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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ni ppl e 500 of this enbodinment is made thicker than the deformation
absorbing layer 170 of the artificial nipple 100 of the first enbodi nent.
The deformation absorbing layer 170 is nmade of a silicone rubber or the

| i ke having a hardness of 10 or |ess, as described hereinbefore. In case
the thickness is increased, therefore, the wall of the artificial nipple
500 is easily deforned, when the infant or the |like perforns the tongue
peristalsis notion, so that the artificial nipple 500 comes closer to the

feel of th [ t : h t he |Jike. 41 [0059]. M :
sﬁgpeohold$n8|Bg%gggéggangﬁ%ﬁ%Lgﬁ%Hﬁng%ﬁgﬁa%Pﬁgoghggés%%%HF%G“?%§g¥eRSOa
f th tificial  nipple 100, 0f . .th irst. di d b tiall
cqual t o Friet Cor o5 R Bh Y TS F by 7 5807 19P hi Ceb o EhE:  rmor &

i fical .t he def t,i h ' I 70 i, d t hi ck that
the. def oPMRETARCEE S nald "SEUEHE BPE RG] f T PbIE SA0MBYRERR Tongue

peristalsis .mtion_of the jnfant or the like is sufficiently absorbed by
t he defo?hﬁtFB aﬁgsgﬁﬁgﬁﬁgl§9E$T§7g?'Ev%ﬁe?$f%ﬁ%l%%ap%hﬁo@ﬁ?hﬁlc}%§er 150

i s thinned, ;heégfore, t he deformati on absorbing |ayer 570 can prevent the
wal | of DABPEFt PPPcHaIPTY pifed sob-h cakase seeyBrtédory 8APbepAgske¥Rhed. As

the deformation absorbing | ayer 570 i s made thi ck,
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 portion 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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noreover, the space in the hollow portion Cis relatively narrowed. As a
result, the artificial nipple 500 is prevented frombeing entirely
deforned by the tongue peristalsis notion of the infant, so that the
prepared mlk or the like is prevented from being squeezed out fromthe

| eadi ng end opening 141 by the pressure acconpanying that deformation.
Thus, the deformation is reliably absorbed by the defornmation absorbing

| ayer 570 so that a proper quantity flows out according to the peristalsis

moti on. Her&y i‘ﬁé&?bwé\%@ﬁ#a‘?ﬁ%fé af}gnggg”gf t}Lé“t%n?i;bt Lubylar; R Ssage:

[ 0060] 42 Nbreover rtitici ni pp IS e ment
constltut '@I%Ia%&Tdﬂﬁ %%ﬁ%(ﬁlﬁfe fﬂe mn%od&gﬁnt as

not to req re t e cap t'he Pnfant’ Fee ing bottle
11. S I . 500 ded with b

1. el st g e @ﬂé 814 PR, 9050 UL B, £,
I 56 th 550 f I

r ubber 2}3&%9 gr%ag%e £8be330 18 Pon=0¢BLomnFe PoRGEEL

abuttlng l.ayer 560 and de of ther atlvel rigid S|I|cone
ubber dUIhG T ﬁ&#&ﬁéig %e €0 tRdree e d N ihe BasEPea
portion 5 i s .mad have a high rigidity. As a result, the base cap
portion ©of Qﬁuﬂﬂ 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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artificial nipple 500 to be so mounted on the infant feeding bottle 11
that it nmay not easily conme out. [0061] The base cap portion 510 is

provi ded, as shown in Fig. 8, with a tongue part 512 for renoving the base
cap portion 510 easily fromthe infant feeding bottle 11. As a result,

t he user can renove the artificial nipple 500 easily fromthe infant
feeding bottle 11 by operating the tongue part 512 nmanually. [0062] The
present invention is not limted to the individual enbodinents thus far
descri bed, S ients are 43 exenplified by equalizing the hardness
of the tgﬁbﬁgﬁagﬂﬁ%?%go ‘ayer 160 and the shape hol ding |ayer 150. As the

material to be.used for the shape holding layer 150, ho er, a terial
havi ng a relatﬁegry Hi gh ﬁgr8W3§§cnﬁﬁcgéogdgﬁ¥ﬁﬂni8 6P8§£ﬁ¥UtﬁHE g?ush
reliably,. . .therehby .tq reduce.the thickness. t.he _other hand, the
constitquen§§%6§l§&§§ NOPPLE §Fstiifctt e OTpdHidst di'sis motion and to
prevent the cr%sh, ?y.settiﬂg the hardness of the tongue abutting |ayer
160 | ower than tHat”df® 3 RENEHAHE Choral AL Fay¥ V830 SERY 11088168 fhat  of

t he deforggtion %bsorbing | ayer 170 such that the hardness may fall within
the rand@¢ PAKEhitOf Rd M gc Sdier wrdei flkd adupi®Pd edoes not become  hi gh.

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 invention.

Description of Reference Numerals and Signs
[0064]

10 - - - Infant Eeeding 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

45




Moreover, the artificial nipple 100 is so fornmed in advance that the
nother's nipple or manmary papilla may be deforned in the infant's oral
cavity and that the deforned artificial nipple may have the aforenentioned
i ndi vidual |ayers of the tongue abutting |ayer, the shape hol ding | ayer
and the deformation absorbing | ayer. Mreover, the aforenentioned

i ndi vi dual enbodi nents may be constituted in conbination. Brief
Description of the Drawings [0063] Fig. 1 is a schematic view showi ng a
consti t utd an ofpead rrddH:@H ﬁgggyﬂghdkﬂg according to a first node of
enbodi nent 44 of the invention. FigQ. Is a schematic section showng a
constitution of the artificial nipple or the like of Fig. 1. Fig. 3 is a
schemati c expl anatory view showi ng nolds or the like for nolding the
artificial nipple. Fig. 4 is a schematic explanatory views show ng anot her
nold or the like for nolding the artificial nipple. Fig. 5is a schematic
section showing an artificial nipple according to a second node of

enbodi ment of the invention. Fig. 6 is a schematic section showi ng an
artificial nipple according to a third node of enbodi nent of the

i nvention. :
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Fig. 7(a) is a schematic section showing an artificial nipple according to
a fourth node of enbodinent of the invention, and Fig. 7 (b) is a

Abutting Layer, and 170 45 Deformation Absorbing Layer. 46 C ains

schematic section along line D- Dof (a). Fig. 8 is a schenmatic section
showi ng an artificial nipple according to a fifth node of enbodi nent of the
invention. Description of Reference Nunerals and Signs [0064] 10 - - -

I nfant Feeding Device, 11 - - - Infant Feeding Bottle, 100 - - -
“Artificial N pple, 120 - - - Nipple Body Portion, 130 - - - Mammary
Papilla Portion, 140 - - - Leading @@Qi{%rtion of Mammary Papilla, 141 - -
- Leadi ng End Opening, 150 - - - Shape | di ng Layer, 160 - - - Tongue

[1] An

artificial nipple conprising: nounting nmeans for nounting/denounting the
artifici ni ppl I £.r an .inf,ant_ feedi ng bottle; a nipple body portion
connecteghﬂo sgﬁh%ﬁﬁihﬁﬁé%§Hﬁ§%%§le éx%Q%ﬁﬁﬁ%%gbapilla portion protruding
fromsaid nippl

havi ng

AR |18 porti .
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positioned at f

%ﬂﬁ%%%'g%f¥¥%ﬁugﬂ“fk Jﬁ¥r¥gééfﬁé(%g€¥%é¥itherethroth aliquid

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 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 soft 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

47




contained in said infant feeding bottle, characterized: in that the wall of
the artificial nipple formed from said nipple body portion to said mamary

papilla leading end portion is made of a soft material; in that a shape
hol di ng | ayer 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 | ayer having a snmooth face allowng a peristalsis
notion by a tongue is formed as an outer |ayer on the surface side of said

Mor 11 bPARlo8 HELALIASNSBPE OL BRI MRl TP Phy B BlandyI NG &

| ower rigi t han that of rial 0 Sa

| ayer ang._sai d _taongue abutti,ng l.ayer.and forned.t.o have a thickness | arger
Lhan t nab o eSn dodrt DRt ARG 1908r AR Saik” cOREs AT T ayer rs
arranged. between sai d shape hol ding | ayer and said tongue abutting |ayer;

and in t h8¢S&4i 8 founting means is formed by stretching said shape hol di ng
| ayer and/or sai tongue abuttin Iayer.,[ﬁ%DAn artificial_ nipple as set
forth in claim? “N&hIPAGBEYTIEHIY Meaht 1Bnkeanefe bor sERPEChaRHt 3 Dapi | | a

| eading end portion having said | eading end opening portion forned

therein PE2P6r AB49oRIsaPHeEnAPE/ AGI ERAG FQ?@PeaﬁBP§%l§§i&aﬂ8ﬁgue abut ting

| ayer.
4 2] An artificial nipple as set forth in claim 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 nippie as set forth in claim 1 or 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 saild nipple body portion.

[4] An artificial nipple as set forth in any of claims 1 to
3, characterized: in that said shape holding layer is made
thicker than saild tongue abutting layer; and in that said
deformation absorbing layer is made thicker than said shape
holding layer.

[5] An artificial nipple as set forth in any 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.

[e] An artificial nipple as set forth in any of claims 1 to
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[3] An artificial nipple as set forth in claim1 or 2, characterized in

that said shape holding |layer on the side of said manmary papilla | eading
end portion is thinner than said shape holding |layer on the side of said
manmary 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 layer is nmade thicker than said tongue abutting |ayer; and
in that said deformation absorbing |ayer is made thicker than said shape

1 charact e S T A ERGE oot 0 Ea e Ror Al YT Sper L hAL A8 fortion

4, characterized in that sai ape hol _
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sai d def g C}i%n bsngig Iaégr %§ made of an el astic menber having said
har dness “0 fﬁ’&@biggéjbr ge@ [ AL A i REATLFe88Mhg ddhA EEZ ofipifsi ng an
1 A e e AR TG L T e £
(7] An infant feeding device comprising 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
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 Dbottle,
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 soft 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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a ni ppl e body portion connected to said nmounting nmeans; a mammary papilla
portion protruding fromsaid nipple body portion; and a mamrary papill a

| eadi ng end portion positioned at the |eading end portion of said mamary
papilla portion and having a |eading 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
ni ppl e body portion to said mammary papilla | eading end portion is nade of

a soft rrr:;Lt‘_je);é'J{allc,;]r1 it{ﬂqeets -} hasqedehoégiﬁnagﬁds%%/agtﬁ.rmde of a material having a

rigidity to hol ape of said wal med as an inner |ayer as the

tace ol owi ng 3 bart <t ArEPeBel B oHE AR iy dmedbes SRR Zalor 4

face -allow ng a perrstalsrs notion er 49

| ayer on .t surface side of,.said wall; in that a deformation absorbing

| ayer ma énng§é%a(%¢¥éFlgﬁ9&%ﬁg%Qapo%Q?trPéiHF?ymﬁﬁﬁﬁlﬁﬁapeéPnﬂﬁggnateriaI
bel ongi n to.said shape holding | ayer and said tongue abutting |ayer and
f or ned t%%ggéaas?‘?ﬁ’%%ﬁggsmlgah@g?rt%‘é‘?‘l Serak tergesi P shebey Isved Agdl ayer

and said tongue abutting layer is arranged between said shape hol ding
| ayer and % ﬂ&h;@%y%b%tF hgknPgjedargrg 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 formed by stretching said
shape holding layer and/or said tongue abutting layer.
18] A method for 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;

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,

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

wherein a shape holding layer made of a material having
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in that said nmounting nmeans is formed by stretching said shape hol ding

| ayer and/or said tongue abutting layer. [8] A nethod for manufacturing an
artificial nipple including: nounting nmeans for nounting/denounting the
artificial nipple on/froman infant feeding bottle; a nipple body portion
connected to said nounting neans; a manmary papilla portion protruding
fromsaid nipple body portion; and a mammary papilla | eading end portion
positioned at the |leading end portion of said manmary papilla portion and

havi ng Mo ' artli formed for. drinking therethrough a
li quid c%n%g?%ggg?’ﬁ&gél?’a%?lﬁﬁgnﬁﬁwfpeee ir%nag%gs'f?]ef *h ?Eri“%dtgar?eaﬁaﬁm%? t he
artificigl, nipple.formed from, said ni.ppl e _bhody portion to said manmary
papilla ?Lea |Ilr[1)gjaser;C © pl(?rnt@ironSlidée r?afgga&rcpéf’as@f’t mat eri al ; wherein a shape

hol di ng | ayer de of a material havin 50 a rigidity to hold the shape of
said vall 1s fOPFEELAs Sk e alﬁ“&}éﬁ%aslalﬁf?e‘fi BENG| YeSBPOLR GaGal | ;

wherei n a_tongque abutti| | ayer havi rll%éa snooth face allowing a

peri st al §id Woi%A BRF mpELpPried BSNGHS ot EPTIREYRF ANCER8T sur f ace

side of said wall; wherein a deformation absorbing | ayer nmade of a materi al

havi ng a P&®er o GG P aiss chde oF sRddratadrlizal ~bel ongi ng

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 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 formed by stretching 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, while said shape holding layer or said tongue
abutting layer being mounted, into a deformation absorbing
layer shaping mold to shape said.deformation_absorbing layer,

thereby to mold said deformation absorbing layer integrated
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to said shape holding |layer and said tongue abutting layer and forned to
have a thickness larger than that of said shape holding |ayer and said
tongue abutting layer is arranged between said shape hol ding | ayer and
said tongue abutting I|ayer; and wherein said nounting nmeans is forned by
stretching said shape holding | ayer and/or said tongue abutting | ayer,
characterized by conprising: the first nolding step of injection nolding an
elastic material into either a shape holding |ayer shaping nold to shape

sai d shape; ;hol ding layer.or a tongue abutting |ayer shapin nol d to shape
sai d tongﬁeﬂgb%#?nsgh%l Sy 8P LRy ggyefooﬁo?%ll aﬁcﬂyg%é&éptﬁﬂ%tﬁ HGviedyer or

sai d t ongue abutting layer; the second nolding step of injecting nolding an
elastic Tmaterial, while said shape holding |layer or said tongue abutting

| ayer being noynted, into ef ormation_absorbing |ayer shaping nold to
shape said defgﬂﬁﬁﬁﬂﬁﬁxgﬂﬁiéEW% $5RroT PRéFERY ﬁélﬁnﬁba§§ng&ﬁMWMBtion
absorbing | ayer integrated 51 with said shape holding | ayer or said tongue
abutting 5&&%} or %ﬁfdg tRBIVRI R ol Y Ag vsrepr bmofedi ngn sed ok hape thol di ng

| ayer or sakg t angue abutting | ayer not nolded, integrally with said

def or mat i hHESPEMAG LPRYFp s o Hedl Laty evaind 1 dedartd sepHdiepnd tied.ding

step.
f9] A method for 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;

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,

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

52



[9] A nethod for manufacturing an artificial nipple including: nounting
means for nounting/denbunting the artificial nipple on/froman infant
feeding bottle; a nipple body portion connected to said nounting neans; a
manmary papilla portion protruding fromsaid nipple body portion; and a
manmary papilla | eading end portion positioned at the |eading end portion
of said manmmary papilla portion and having a |eading end opening portion
formed for drinking therethrough a liquid contained in said infant feeding

bottle, whg(elnstheynall . he.artificial, nipple formed from said nipple
body portio% toosaid na%%aé?épgﬁgélg%l%%ggnﬁaggd portion is made of a soft

mat eri al ; wherg| p I | ayer de of a material having a
rigidity to hoﬁdﬁ?ﬁ%ﬁgﬁaﬁ%ﬁg#gég?%nmﬁoﬁrgglﬁ%gﬁgare{%a %Oi%n?'lér}atelré‘fér as the
i nner si i val | ;o wherein t onque abutting |ayer having a snmooth
face al ﬁg%m‘g)%%agé gleér!\?és]f aﬁlsqlsélr}bﬁfi rb;}:%ftt &%J@q IFtGed Selondaer 52

| ayer on . surface sjde of said wall; wherein a deformation absorbing

| ayer rradJ[t'eg%alaLH 6P hpTdpag, AYST 1Bk S gt aneyie: Mant thag levehd smat eri al
bel ongi n 39 saéd sgage holdin% | ayer and said tongue abutting |ayer is
arranged et ween saf §¥SRRpa2hEI diige Arkdidi Savert eagueaid tongue

abutting layer; and
wherein said mounting means is formed by stretching said
shape holding layer and/of- said tongue abutting layer,
characterized by comprising:
the tongue abutting layer molding step of filling a
- tongue abutting layer shaping female mold with a liguid
elastomer for a tongue abutting layer of a higher hardness,
andsubsequentlyinsertingzatongueabuttinglayershapingnmle
mold into said tongue abutting layer shaping female mold,
thereby to compression mold said tongue abutting layer;
the deformation absorbing layer molding step of filling
saidtongueabuttinglayernmldajatsaidtongueabuttinglayer
molding step, with a liquid elastomer for a deformation
absorbinglayerofeilowerhardness,andsubsequentlyinserting
a deformation absorbing layer shaping male mold, thereby to
compression mold said deformation absorbing layer; and
the shape holding.layer molding 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 subseguently
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abutting layer; and wherein said nounting nmeans is forned by stretching
said shape holding | ayer and/or said tongue abutting |ayer, characterized
by conprising: the tongue abutting |l ayer nolding step of filling a tongue
abutting | ayer shaping fenmale nold with a liquid elastoner for a tongue
abutting layer of a higher hardness, and subsequently inserting a tongue
abutting layer shaping male nold into said tongue abutting |ayer shaping
femal e nmold, thereby to conpression nold said tongue abutting layer; the

def t ld st f .fill dt but t
defor et AL RS ”%Poﬁgue TRHRY TS pPo s eng o B AP i o

el ast oner efor bsor bi r of a | ower hardness, and

subsequencfc{"&gl neer ol ng chg %ﬁqﬁ%:}%&%@%’?%l H¥$4yer shaping nale nol d,
thereby to conpression nold said deformation absorbing |ayer; and the
shape holding | ayer nmolding step of filling the deformation absorbing

| ayer nol ded at said deformation absorbing.layer nolding step, with a
liquid elastoner for a shape holding |layer of a higher hardness, and
subsequently 53 inserting a shape holding | ayer shaping mal e nold, thereby
to conpression nold said shape holding |ayer. 54
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