TI TLE Teat unit 5TECHNI CAL FI ELD The present invention relates to a
teat unit according to the preanble of Patent Caim1l1l. 10PRI OR ART
Babi es who are not breastfeeding usually drink froma bottle provided
with a teat. 15 The bottle is usually hard. That is to say, it does
not deform during feeding, nor can it be pressed together by the
usual forceis applied by hand. During fegd ng, therefore, air has to
be able to enter the bottle. This is usually achieved by the threaded
ring with which the 20 teat is secured on the bottle not being
conpletely sealed with respect to tPeathawidtof the bottle. If the
threaded ring is twsted too tightly on the neck of the bottle, too
little air can flow into the bottle and t he _baby has to nmake too
nuch effoft when feedi ng. 25 Hov%@%lfl LGHL F{ELPhr eaded ri ng is applied
too loosely to the neck of the bottle mlk drips out of the bottle

fromthe Lhieadeq liig: 1 @dcddn /02106000865, PLAYL dLAGL! BRCBHALHEN

openi ng of 3 teat” wit non-return valve and providing the
securing flafgetbf preambde of thptantaiGladdl ¢e. The air valve is
formed by a two-stage hole and by a U shaped or V-shaped di aphragm
section ywth an X-shaped or Y-shapegmg(# ﬁ'ﬁ WO 2007/ 137440 di scl oses
a teat unit with a teat and a di nensi aIpTy stabl e recei ving head for
receiving the teat. The one-piece receiving head is provided with a

t hreaded r'”@ab%BthHUﬂafé £&0 Q§e§§ff@$3ﬁd§“dbdéﬁiy -3k NEEdn 0f a
feeding bottle or a drinking Jaﬂgandie teat i's nounted on the

hem spheri caPoté&d&i PFHElﬂ‘é‘ad"’ ¢&dacured to the threaded ring.
The teat has an air sealing |lip that can open and close an air
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’ deform during feeding, nor can it be pressed together

by the usual forces applied by hand. During feeding,
therefore, air has to be able to enter the bottle. This
is usually achieved by the threaded ring with which the

20 teat . is secured on the bottle not being completely
sealed with respect to the neck of the bottle. If the
threaded ring is twisted too tightly on the neck of the
bottle, too little air can flow into the bottle, and
the baby has to make too much effort when feeding.

25 Howeverx, if the threaded ring is applied tco loosely to
the neck of the bkottle, milk drips out of the bottle
from the threaded ring.

DE 23 41 762 proposes providing the suction opening of
30 the teat with a non-return valve and providing the
securing flange of the teat with an air wvalve. The air
valve is formed by a two-stage hole and by a U-shaped
or V-shaped diaphragm section with an X-shaped or Y-
shaped cut.
35
WO 2007/137440 discloses a teat unit with a teat and a
dimensionally stable receiving head for receiving the
teat. The one-piece receiving head is provided with a
threaded ring, such that it can be screwed onto the



099, US 4 730 744, US 5 499 729 and US 4 865 207 discl ose feeding
bottles wth teats, which feeding 10 bottles are provided with an air
inlet device at their end directed away fromthe teat. US 2 745 568
discloses a teat unit with a non-returngyalve and with a second

val ve. Liquid that has 15 collected in the teat can fl ow back through

this second val ve i.nto bot t | DI SCLOSURE OF THE | NTLON, 20 The
obj ect of thél%CXﬂ/é’ﬁFt. %o eleglf’g hﬂﬁfél%v%{ladb#%lrﬂufl uﬁ’nlmr(g?h Foberfits
optimal air fricowtedrioy fuded h@uimescmtajlecreq:&‘ala‘m eheddbyard t Bat
uni t having thefeat UESS e qakgé&ed25c1£ e e Rkt ageor dinngate

the invention has a teat, a securing device for securing the, teat on
a liquid contSSPAdng Ad@ dhad roam|RED 13 sBERFT IRP dRYF c@Pﬁ%'W%glﬁ

first secorinfepakteantdng see@nd securing part, and 30 the air valve
having at least a first valve part and a second val ve part. According

to the invention, the first valve part is arranged in the first
securing partUs 20 8/02 3983 6nd Ualdy @3Fartd4-s W rantcd 9% .1 héS secBhd

and/or in thedd,rsyssacurzmg7part .ysthe aqgg vaﬂzyea&a qrmna agb choses
wi th respect al.r vaI Ve IS

preferably a%ogﬁp?r%szﬁ%%s %%gc;b%t% flwr;LH1 g?‘Ves J1°§’ a TysPyRY

di aphr agi? Thetsdesnadrealowevidet wdtpr eherall ynéei;l dsmeesatf dbeirhat
cl oses an opeRiNgidetandedwhy Fhen diraphragmor freed fromthe 5

di aphragm
US 2 745 568 discloses a teat unit with a non-return
valve and with a second vwvalve. Liguid that has
15 collected in the teat can flow back through this second
valve into the bottle.

DISCLOSURE OF THE INVENTION

20 The object of the invention is to make available a teat

unit that permits optimal air flow during feeding.

This object is achieved by a teat unit having the
features of Claim 1.
25
The teat unit according to the invention has a teat, a
securing device for securing the teat on a 1liguid
container, and an air valve, the securing device having
a first securing part and a second securing part, and
30 the air wvalve having at least a first valve part and a
second valve part. Acceording to the invention, the
first valve part 1is arranged in the first securing
part, and the second valve part 1s arranged in the
second and/or in the first securing part. The air valve

35 opens and closes with respect to the second securing
part.



By using an air valve arranged and designed in this way, the liquid
container is aerated within a rel ativel ynarrowpr edet er mi nedrange. The
10 underpressure in the liquid contai ner does not quantitatively
exceed a predeterm ned underpressure. -The-val ve preferably opens at a
pressure difference of approximtely 30 nmHg bet ween contai ner and
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enmbodi nent, the two securln%d S are rl%P ast 1n the area of
the air val véNIERENARBYLYr OTdehPYnEHIRECH EEOQQﬁQF%9§n3ﬁ% EBhHeeted
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part and sec@ighction of the air valve. On the one hand, incorrect

use is therefore ruled out. On the other hand, it is
possible to ensure that various teat units of the same
25 type react or function in the same way within a
relatively narrow range and the baby is therefore
unaware of any difference when changing from one teat

unit to another teat unit of the same type.

30 Another advantage is that this arrangement has a good
sealing action when there 1is an overpressure in the
bottle relative to the ambient pressure.

A further advantage is that this teat unit and in

35 particular the air wvalve can be easily cleaned, and
frequent cleaning does not adversely affect the
functionality of the air wvalve. The teat unit 1is
relatively simple to produce.



20 base part. In a preferred enbodi nent, the di aphragmhas an air

t hrough-fl ow opening that is permanently open, and it can be cl osed
by nmeans of the second securing part. 25 Thus, the di aphragm
preferably does not have a slit, but instead a free opening. This
free opening is preferably circular, elliptic, oval or annular. The
free opening ensures that the valve opens reliably even at small
pressure differences. A further inprovenent is 30 achieved if the air
t hr ough- f | ow Iopeni peisrsid emgidiemedtat thes teor cegheiracearts hasm

al so proven aé?uvaé‘iﬁgéﬁé‘z%nei “tﬁéﬂ& SoSRs €Xhiol fint Q%;:%aghiagﬁueaalag

plane mai n surface and a funnel or truncated cone arfanged in_th
mai n sur f ace,tq He*&i PUEHrBughEisoi i3 dirdmedg p&@lfﬁﬁaQF-Yaﬁﬁ*éﬁn@ﬁ 'ELﬂe
funnel or5in & heabyrinceiiedt: comnesidihe dicaphsagradss fiief enabkycaednged

shell 1 enifga oL 500601 0LV R L AL SERMAE:
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end face of they ldsGwicd 2s68ptatHefne i diephragm and the sealing
ring are preferably designed together in one piece. This makes

production easier and ensures optimal sealing. In a preferred
enbodi nedf, tlhe 4ipsefsecend i agbpdinents atlid besespantimmdeahes serend

secur|ng par&dd&dﬁ %ﬁqu¥kﬁg %e%%e wheneigr the %@%tvﬁé%ea ghangﬁeyhat
is held between recejving head and base part, wherein t he recei vi

ng
head and t he 3&sedpaen ns%%thhﬂEcFQHYt§a€aéﬁeo?%%ﬁeQﬁ%? to each
. rel easabl e platghecannecti on, wherein 15 the receiving head for this
purpose has plug el enents that can be plugged into the base part and
that are_designed to secure the assenbl ed base part and receivi
head on t-he IT§uiteadontainiticrphd vaidr reaped p§ pr efeitanry SFPIanégG in
the area of aipd U@mne@ﬁctmnt}z&t of t t Bafinkt NndxestiCBniyhahri hensecend

securing part, ser the closur f. the. di aphrag S_presse
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an annul ar nmgas a radlally inwardly or outwardly protruding flange,
which is held between the first base part and second

20 base part.

In a preferred embodiment, the diaphragm has an aizx
through-flow opening that is permanently open, and it
can be closed by means of the second securing part.

25 Thus, the diaphragm preferably does not have a slit,
but instead a free opening. This free opening 1is
preferably circular, elliptic, oval or annular. The
free opening ensures that the valve opens reliably even
at small pressure differences. A further improvement is

30 achieved if the air through-flow opening is
strengthened at its circumference. It has also proven
advantageous, in this context, if the diaphragm has a
plane main surface and a funnel or truncated cone
arranged in the main surface, the air through-flow

35 opening being arranged in the funnel or in the
truncated cone. The diaphragm is preferably secured
about its entire circumference or periphery in the
first securing part.



25 body and a truncated cone fornmed integrally in the main body,
wherein a liquid through-fl ow channel extends al ong a | ongitudi nal
centre axis of the truncated cone, and wherein the diaphragm of the
air valve is arranged in the circunferegtial surface of the truncated
cone. 30 The di aphragmof the air valve is preferably substantially
flush with the circunferential surface of the truncated cone.

Furt her enbodi nents are set forth in the dependent 35 clainms. Any
desired conbilmata qns: fiafr ricle eatbodemenbpdihentsrabndsyantamg sparte has

possibl e. - 6 - BRLER BESCRLPTI ON, OF. JHEDRAWAGS A,gcefel rod,

enbodi nent o he invention 1s descri reference to. the
drawi ngs, whil€RkééphE smeprery P&r e FEYhoseE 9% ustiat | bhTAHY

are not te beonfbenpret eth@s didPHrang t Badi nvieat iyxaling t Beéndr axtags:

Figure 1 shows an_exploded.view of a.teat .,unit 10accordihg. fo
hoenti on i EeToFRHAY o EoHPRE e cgRinER s N e P VB o B
unit accor di pgodeckigor eagi¢n ank cssentsl edtsnat eseabirRi.gure 3 shows

a longitudinal section through the teat unit according to Figure 2;
Figure 4 shows a perspective vigm/of a hase ,part 20accordin

& g to

Figure 1; Fi gtr & BT&R6REE FBRGFHITH ral TS CRFBEIRYt Rt bat® Part

accordi n0t obeisgupart;, &4 Flgur seforshosscuar Miewaft the basecpavingrom

underneath: gl e fnshoye aml decxtewal herhasgePaa! 440eHe1d

together with the receiving head; ,

between receiving head and base part, wherein the

receiving head and the base part can be connected to

each other wvia a releasable plug connection, wherein

15 the receiving head for this purpose has plug elements
that can be plugged into the base part and that are
designed to secure the assembled base part and
receiving head on the liquid container. The air valve
is preferably arranged in the area of a plug connection

20 of this kind, such that the second securing part
serving as the closure of the diaphragm is pressed
optimally onto the diaphragm.

The first securing part preferably has an annular main

25 body and a truncated cone formed integrally in the main
body, wherein a 1liguid through-flow channel extends
along a longitudinal centre axis of the truncated cone,
and wherein the diaphragm of the air valve is arranged
in the circumferential surface of the truncated cone.

30 The diaphragm of the air wvalve is preferably
substantially flush with the circumferential surface of
the truncated cone.

Further embodiments are set forth in the dependent
35 claims. Any desired combinations of the above
embodiments and variants are possible.



30 Figure 8 shows a |l ongitudinal section through the receiving head
and the base part according to Figure 7; - 7 - Figure 10 shows the
view according to Figure 9 with the air val ve opened, Figure 11
shows a perspective view of the receili%g_Shead from bel ow, and
Figure 12 shows a | ongitudinal section through the receiving head
according to Figure 11. 10DESCRI PTI ON OF PREFERRED EMBODI MENTS Fi gure
1 shows an illustrative BBABSIPRERRIBFIQN (FatlHEnPRAYINGS 4 accordi ng

to the invention with a liquid container, here a feeding bottle 1,
and a cap 7. ,The 15 |iguid container Ls.rigid. |t .cannot therefore be
pressed togetp’neﬁ’r%’ée%e% BB HE fglgdit%‘é? actionOthe 1 eg gﬁ%f][?e?s
conposed of &elase wihh 2referevs vitwg hbad Srawidhas.t edhigh Therveat

4 is madesof @ 1ehatdmel phlOosidsdmaleri flust ol ionamle Hid | coneror
rubber, in a _knownh manner. It has_a pajn b3§%34q with,an in rdLé
directed cir&fnf ePEREPEPtERange 41 MWt bén§?§ﬁlPﬂ'Fi£ﬁre ©
The mai n bodyird@ingspref erably done-shaped or in the formof a
truncated cone. The main body 40 25 narrows to a nout hpi ece 42, which
has a suction opening 43 at its free_end. A baby is able to suck,

i quid from EHEUWsEt & eshovar oBBh £HPACdeRkt | BeBpett ng? 43teThe PasE

ri ngh2 gmd Ithe recEi Vi ﬁgcbﬁﬁﬂ?@ afbce lt$1%g ﬁﬁ?eﬁeih@zeguﬁim? theltgaid4
on the bottle 1. They ar referably nade of a harder plastic
material, for exanple §8ﬁ§%%%%§ﬁgﬁé(f¥¢5 or a polyamde. As is
expl ai ned bel ow, individual areas of these securing parts can be nade

of a softer matemreab, ERbwEX8AB! €eBt unit according to Figure 1 in
the assembled state;

15
Figure 3 shows a longitudinal section through the teat
unit according to Figure 2;
Figure 4 shows a perspective view of a base part
20 according to Figure 1;

Figure 5 shows a longitudinal section through the base
part according to Figure 4;

25 Figure 6 shows a view of the base part from
underneath;

Figure 7 shows a side view of the base part plugged
together with the receiving head;
30
Figure 8 shows a longitudinal section through the
receiving head and the base part according to
Figure 7;

35 Figure 9 shows an enlarged view according to Figure 8
with the air valve closed:;



35 silicone, rubber or TPE. -8- 35. A through-opening 32 is |ocated
in the free end of the elevation 35. Support structures 34, designed
here in a cushion shape, are preferably present on the main body 31.
They can al so have ot her shapes. They -are-5 preferably made of a
softer material than the main body 31, and they can be produced

toget her wi th.the | att -conpo t_qQr |t ope
i njection m)lr}ﬁll iu%ée. aborﬁ%&%nﬁ%,%ﬁ e %%nrqgggwgl%ﬁgg%dg g%tll}’Pt%? a
pol yam de, and the suppdrtvatvy@icergnesi;34 are made of 10 silicone,

rubber or TPE. The teat 4 can be pushed with its flange 41 over the
mar gi n 320 of_.t he iLn _body 31. The elevation 35 otrudes into.the
area of the Mﬁﬁ?ﬁéesg?ﬁ"!arﬁ Pﬁésﬁ?gcﬁh?%udfﬁ-egpeﬁi%ngthseZ form thé
connecti oh between bot hkedlfaend ictv,0@ngpeni ng 43. The support

structures 34 support the main body 40 of the teat 4 and/or the
transition area between the main_body 40 and the nout h[gi ece 42. |f,
as can be seédIWFeFilguFBOSS tRe LeR¥iBglinaas SertiRRer t8EkPRER 4ptRE
formed integrally on tbhecabuihgieeel 44cdrbengktot Fédfpucariinear
sealingly on the elevation 35 or be brought into engagenent with the

latter. 25 Plug elenents 30 are also forned integrally on the main
body 31.1@hey pr ot rudePEFERE THEONTEIEN FREAFRBED | BMBHRIMENTH of
downwardly extending legs. In this exanple, three plug el enents 30

are present.§l—.iowever it is possjﬂ.“lf3 e for nore plug, el erents 30,10, be
resent . or 0308t Tws 8ag 0 ohbRYE SO | BRrotey) B pitugtoSt
el ement 30. Hweti rher3 f ategcodprdirg ptaugtes emenest B f okl aa cdntrvhd
inner thread 30Laikhe, bagseeal t rledifgy aho@rwl &7 RN bady, 20, Fhe 35
central oner, .are of the, base part Z.is f Jrcrred by a ft nnel_ or b
truncat ed”cone®8C i fPEhaIFTEe thd H195dhi chta tHr h-g‘ﬁéﬁifﬁﬁem Fs
present. The dratstsed togashéhebgdmrettaomyf tom faedsugtaciiapeni ng 43
and t hrough-
The teat unit is composed of a base ring 2, a receiving
head 3 and a teat 4. The teat 4 is made of a relatively
20 soft material, for example silicone or rubber, in a
known manner. It has a main body 40 with an inwardly
directed circumferential flange 41, which can be seen
in Figure 3. The main body 40 is preferably dome-shaped
or in the form of a truncated cone. The main body 40
25 narrows to a mouthpiece 42, which has a suction opening
43 at its free end. A baby is able to suck ligquid from

the bottle 1 through this suction opening 43.

The base ring 2 and the receiving head 3 are used for
30 securing the teat 4 on the bottle 1. They are

preferably made of a harder plastic material, for

example polypropylene (PP) or a polyamide. As is

explained below, individual areas of these securing

parts can be made of a softer materizl, for example of
35 silicone, rubber or TPE.

The receiving head 3 has a main body 31 which, towards
the teat 4, has a tubular or frustoconical elevation



- 9 - opening 32 of the receiving head 3 to the opening of the bottle
1. These openings 43, 32, 24 are preferably all arranged in the

| ongi tudinal centre axis of the device and are flush with one anot her
along this axis. 5 The annul ar body 20 has an opening 233 for
receiving an air valve according to the invention. The air valve is
descri bed further below in the text, 10 The annul ar body 20 ha sI its
21 into whi chthé pHifPusthse@rndngo 381 ltshéOFéE%‘iivFﬁgtﬁ%a)H{r%%ne

fitted. The atnmJI@Iexﬁﬂﬂwrﬂmmamlﬂ@dmurﬁt&dlcam:@samhrdadedna&ckete of

the bottle 1,.the in erthredof I i b ht
into engagerrerﬁ chf%ri% t?‘nha adecfl %(&f%%fgﬁ”%@%geﬁ? QS Eﬁﬁeﬁ%gge
ring 2 and reésswi Ad- h%@lfs calh l@éSSPecTEﬁ‘éij ehhehe S@@Pﬁlse Thefheakbase
ring 2 ang r%ﬁ%ﬁér%%l@e%ﬂda aEeabéaﬁeélra@ﬂéﬁalemIloﬁtmr msA8Nbody

screwed tight . [If_t eat th_it W_surtoun rgin
390 of 1 he'r et Vi FBSR 55 optogepRucedat et PRk Rro AT Shay
bet ween receiby rny/hazdp@nang basmuiii:mgcmpwmemmmml@npmugdahgngI y

in this positpnn Bebmees, t hed WRa SECWIRY PRI tis gt eat dpcaj bg
appl i ed when the securi na%ljfarts 2, 3 have already been

toget her, butPPeldEpei sERRWEHPEBTbnSETHRREVEGE t P& reor“(‘??‘isij e c8h be

nount ed ﬂDrstsdeiddm,rmbbei:ngrhmaEﬂ. 3, with the latter only then

bei ng connected to the base part 2. An assenbled state of base part 2

and receiving head 3 30 is shown in Figure 7. Fi ure 2 shows the

assenbl ed st ath® ofedthedt €ak BEi PUFIEH t"@éth Atspakanssy 14 aner the

ggcel Vi Rgl hgatfhr?glrﬁ guoe JSf shows mahgng:bcs&gﬂl rpal. senél cguddutqu;lglh Bgigs
assenbl ed te it a COr ¢ to Fi on-ret val.v

whi ch cl oses ptxh%rtuhr oug opeﬂ-‘ % tf’ug tfp A%%?Jéeac co 28" d %h

pref erablly, Bliravsth-weeadsar SRy fO;m@wtd!@d qqmntemlehe@&fcweﬁnwotthe

associ ated val vend- sktion opening 43. The support structures 34
support the main body 40 of the teat 4 and/or the
transition area between the main body 40 and the
mouthpiece 42. If, as can be seen in Figure 3, the teat

200 4 has an inner skirt 46 formed integrally on the
mouthpiece 42, the skirt 46 can bear sealingly on the
elevation 35 or be brought into engagement with the
latter.

25 Plug elements 30 are also formed integrally on the main
body 31. They protrude from the main body 31 in the
form of downwardly extending legs., In this example,
three plug elements 30 are present. However, it is
possible for more plug elements 30 to be present, or

30  just two plug elements 30 or just a single plug element
30. The inner faces of the plug elements 30 form a
common inner thread 301.

The base part 2 has an annular main body 20. The
35 central inner area of the base part 2 is formed by a
funnel or truncated cone 25, in the free end of which a
through-opening 24 is present. The latter forms the

connecticn from the suction opening 43 and through-



opening 390 can be seen in Figures 9 and 10. The liquid flows through
this val ve opening into the nouthpiece 42 and to the suction opening
43. The non-return valve 39 and the support structures 34 are
preferably produced 5 fromone of the abpvenenti oned soft nmaterials
by nmul ti-conponent injection noulding together with the harder main

body 31 of th i Vi 3. _The _di f_th -ret
val ve 39" bear @B Athe L eRbng pFerosaa Png eod > TR RR-BLE Bar
2, as can be Beerbéttl) F diress.opfingst 43pp&i2,sedl iang edgEe24dly

extendi ng around Lhign§6§0NG upRer 18834 ER i&%ﬂecgﬂgrée%&ﬁsoﬁgft@ﬁe
area of the valve opening 390 fromthé outside. In_the area of, the
val ve openi ndS9FafdDhetftecnUtReid Wphenotdsri Adoragei 2 AR1ID42,

the base part 2 has a 15 circunferential plane surface 241. The base
part 2 al so d d.ar , ] fer C
fromthe aboclgfrreefﬁq{%un% r}?g){%l I"I22| gg%yaﬁg%ﬂélgfc%onxg%l{%ﬁ?%?g?eg ion
moul di ng. Thwslr &v@lyeigemidmentticalthep pewesdapnng Thengiz7gaige is
present, on vidgdritthel fthargerddeDbw the dRatcekthears. As can al so be
seen fromFigure 3, the base part preferably has a circunferenti al

| ower sealing ring 22. 25 The latter is arranged at the foot of the
t runcat edOcorih25ammel s bodkew §e hpsefsdridlsl 2 Inatet ®f wivheh othe helug

abovement i oned| s STRE®T bal $hel tr2REKS 8N HAG URRETHLEND: PREG] NTRE
the bottle neck 10 a %\g}g’e%s of f the outér area of the baae Eart 2,
i .e. the anni™* d37 ' GRT P SEEES Snf:ﬁeab@?%‘fcle@df. PREXbale
part 2 can bexfSegre ibpidetail, |tthdiigineas thremds .ofl nthishipdueXx @tphentist
has three sliisg k%lir%"%ro‘?%ﬁ%%nq.n@g f Q{;eﬂ&% %%%eo de18eG1 hepkar
circunference and 35 are corres ongl ﬂg y . curved. e rsjclg_illt_s 5% are
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mar gi n of thecaannbé asebagdygd?2@nhashanetitsy $ealthag adge 2hg Whi @hdi S
foll oved by tf&%éﬂvﬁﬁﬁpyhead. 3 are braced against each other when
screwed tight. If the teat 4 with its flange now
surrounds the margin 320 of the receiving head 3, or
20 the teat 4 is held in another way between receiving
head 3 and base ring 2, it can be clamped sealingly in
this position between the two securing parts. The teat
4 can be applied when the securing parts 2, 3 have
already been plugged together, but before being screwed
25 onto the bottle 1, or it can be mounted first on the
receiving head 3, with the latter only then being
connected to the base part 2.

An assembled state of base part 2 and receiving head 3

30 is shown in Figure 7. Figure 2 shows the assembled
state of the teat unit with teat 4, base part 2 and
receiving head 3.

Figure 3 shows a longitudinal section through this
35 assembled teat unit according to Figure 2. A non-return
valve 39, which closes the through-opening 24 in the
truncated cone 25, is preferably, but not necessarily,
provided in the elevation 35. The associated wvalve



menti oned upper sealing ring 270. On the inner face of the slits 21,
there follows an inner sealing edge 28, which is adjoined by the
truncated cone 25. The inner sealing edge 28 extends fully about the
ci rcunference, 5 except for one or @lr openi ngs 281. Between the
webs 210 and slits 21, the upper seallng ring 270 has fingers which
extend across the inner sealing edge 28. The at |east one, preferably
exactly one, °ReRigferPAgceB1PeoffREt B tHe e dared dlneT™bs 15%aicdeb
210 or to a ¥ osiksi H:hza:ug}ﬂetmsthel@@mmﬂr@l JJnS:orT&(El@ wbathpiebe 42
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val ve cl geulr erodl bace o%lQheV\’@bgbebM%ﬂx’ilchfécﬁ%iﬁrtl Redehahes. pfheuvat ve
opens and closes an_air, apeni.ng be secur|n
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val ve is arraﬂgedb@@yaBdlsﬂhﬁm@ freemi2@nghbetdal. 4Thahd¢apha@mmoof
influence oniae ghh-¥alys, Ivaithl 53§X%qu1x9s Bﬂen}%é vl
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exactly its diaphragm 23, 1s arranged in a circu rentlaﬁ sur?ace of
t he truncateéeééﬁégzgngt§4alQShFaﬁnPQBGpP%¥%r%bI?Szﬁa%agea?%??chmar
shape. Hb@wevergure chn & soihave whetrheseshiape, ctige ed@pketandihar,
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surface 232, wh era eren
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This air througq floweggenlng4830 bﬁzpre£§éabbgsgerpa9§ntéy open,
i.e. it is forme

15 C1rcumferent1al plane surface 241.

The base part 2 also has soft and hard areas, which are
preferably produced from the abovementioned materials
by common multi-~component injection moulding. Thus, a

20 circumferential upper sealing ring 270 is present, on
which the flange 41 of the teat 4 bears.

As can also be seen from Figure 3, the base part

preferably has a circumferential lower sealing ring 22.
25 The latter is arranged at the foot of the truncated

cone 25 and 1is likewise preferably made of one of the

abovementioned soft materials. It bears on the upper

end margin of the bottle neck 10 and seals off the

outer area of the base part 2, i.e. the annular body
30 20, with respect to the bottle 1.

The base part 2 can be seen in detail in Figures 4 to
6. In this example, it has three slits 21 that extend
at equal distances along the circular circumference and
35 are correspondingly curved. The slits 21 are followed
by webs 210 arranged between them. The circumferential
outer margin of the annular body 20 has an outer
sealing edge 27, which is followed by the already



by material being cut out. Preferred cross-sectional surface areas of
the opening are 0.2 - 1 nm This air 35 through-flow opening 230 is
preferably located in an el evation above the main surface 232, here
in a truncated cone 231. The truncated tpne 231 preferably has a
greater wall thickness conpared to the main - 12 - surface 232, such

that the wall of .,the air throu flowoe g I S strengthened
The air throﬂ‘&ﬁtflPB\?fioBBH?ﬁgsﬁggl?% ptié 2?1@1 y IT‘OE eﬂnﬁl%t%aecef i BF of
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bet ween base fpagers &ﬁdche@é;it?riﬁgaﬁéaas3t¥1ﬁuémﬁ%¥ nmgeahing red¥rnael .
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conpletely ti rom t he outside can t hr t he
ST Lo the 28 LiSBBReEEPf BheoEEI TR D7y oP EndoBadsd pif (b9 o
Here, the0ai slpasgés Hhreughbh¢ heoratedidast ienwadé rvopeniwedp-281 in the
outer sealing edge 28 to the surface of the truncated cone 25. It
flows across_this surface as far as, the air _val ve and when t he air

valve is 25 856R€1NIaE8elPPnt BV el Hot th PASPh@2aFr 2y AFVRTPELLRDuN
in Figure 8 aridhi = &irenl aaged ofi ew iairFivgdres Inamélii0embondihent,

cl osed posi tlt?lrisarfqrst part is formed by a diaphragm 23. The second
15 part of the wvalve is formed by a valve closure surface
310, which will be described later. The valve opens and
closes an air opening between the two securing parts,
i.e. in this example the base part 2 and the receiving
head 3. The air valve 1is arranged at a distance £from
20 the teat 4, which has nc influence on the air valve.

In this example, the air wvalve, or more exactly its
diaphragm 23, is arranged in a circumferential surface
of the truncated cone 25. Its diaphragm 23 preferably
25 has a circular shape. However, it can also have another
shape, for example annular, oval or elliptic. The
diaphragm 23 has an approximately plane main surface
232, which is preferably flush with the circumferential
surface of the truncated cone 25 or extends parallel
30 thereto. An air through-flow opening 230 is present in
this main surface 232. This air through-flow opening
230 is preferably permanently open, i.e. it is formed
by material being cut out. Preferred cross-sectional
surface areas of the opening are 0.2 - 1 mm. This air
35 through-flow opening 230 is preferably located in an
elevation above the main surface 232, here in a
truncated cone 231. The truncated cone 231 preferably
has a g¢greater wall thickness compared to the main



opened position. On its underside, the receiving head 3 30 has a

pl ane val ve cl osure surface 310. This closure surface 310 can be seen
clearly in Figures 11 and 12. The nmain body 31 for this purpose has
at | east one, preferably several dommma%gly protrudi ng cl osure bodies
311, the free ends of which are fornmed by the plane 35 closure

surfaces 310. The closure surfaces 310 preferably have the sane
i nclination &BrEReecPeunfufbnthal the ferll GIf thhie Algnchrayotoheoys.
The closure ke@dnesg3li3areipreberahlyhi@sentThan tdie sat@oughiBlew

nunber as there are r tiion positions for. _plugging se.part- 2 d
recei vi ng heé@eflpggé?ﬂgr}s! IF%%§a§£ n&ﬁgfgfﬁe%éla?@gtﬁ%geci iFQQZI,
for which readevatheore arte ifirpseferaplvnlpested oas dhe heertet®ei 9fng

5 head 3 gel athavendiay thie-fase Mart HRwaddrt hys aka0at BheBeChosHhged
bodi es 311. As can he en f%on1Figurﬁ 9, .one of thﬁ t hree clqiure
bodi es 310 prESEESTfEGT¥he TPPuRdat 4G ¥6ndS2BFS5PEREY 167 AFPITAI VR
and t he cl osuhe senflaccecBl@ bear s2lon t he di aphragm 23 and cl oses the
air through-fl ow opening 230. Since the truncated cone 231 forns a
smal | bearing surface, the surface pressure is increased and opti nma
seal i ng ensu%@dpaﬁh@elé&@?i@ﬁtﬁéggr%aﬁrb%hQLﬁ%QRﬁraﬂﬁ-?ﬁcPéa%Bi #hEN

t he uppenomargilReofist peclferapaiyedosoder €81t d Hoivvwed, saalisgshony
here. If liqujyd is now sucked fromthe bottle 1 via the suction
opening 43, theé pressure in the bottle 1 20 reduces and the air val ve
is opened. Air fromthe outside passes into the bottle 1. Should

::! qui d zrferg@ifgru(i{@htitne _,sﬁbwsva‘lﬁé&p%lﬂ@ W%I%j&b%’réﬂihic@%dpﬂiﬂbﬁhaﬂé in
igure 4 ensuyr i qui_d canpot .escape ut side. :
preferably réﬁ&%&? ﬁyﬁkﬁ%oﬁth8ug§l§?rc eﬁéﬁhggéragﬁﬁgaggskg? the
funnel oRLSt r umcdtreti axded 2y, dRvevisi dui dHeefiiguyeng Thheheldaw Bpace

renoved agai B,84%ichy PAREN dohe beahuideci$iaLeARRE. 35LAGS EB8SS an
circunferentigl syrfaces of the truncated cone 25 are exposed.and
optimally ac@@<siBlaE@Nor ciantHg FHEOSG 1 LBa P GHPED C81Ving
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design and arg;angeNBitens 8%, AONE! NeleSSa 8L SPhPSagh the slit to the
20 upper surfaces of the webs 210 of the base part 2.
Here, the air passes through the at least o¢one air
opening 281 in the outer sealing edge 28 to the surface
of the truncated cone 25. It flows across this surface
as far as the air valve and, when the air wvalve is
25 opened, passes into the bottle 1.

The alr valve is shown in Figure 8 and in an enlarged
view in Figures 9 and 10, in the closed position and
opened position. On its underside, the receiving head 3
30 has a plane valve closure surface 310. This closure
surface 310 can be seen clearly in Figures 11 and 12.
The main body 31 for this purpose has at least one,
preferably several downwardly protruding closure bodies
311, the free ends of which are formed by the plane
35 closure surfaces 310. The closure surfaces 310
preferably have the same inclination as the
circumferential surface of the truncated cone 25. The

closure bodies 311 are preferably present in the same



used in differently configured teat units. It is sinply 35 necessary
that a di aphragm val ve be used and that this valve is not arranged in
the teat but instead in a two-piece or nultiple-piece securing part
for securing the teat. - 14 - For exanple, the diaphragmof the air
val ve can al so be arranged in the receiving head, and the base part
has a correspondi ng closure for the air through-flow opening. 5, The
teat unit aco¥diedg 28 tRETENVETR | SRTPERCRI APSWFEPYSr 9 abPy 89ERT at
very smal | pressurgastf f2er gngeseceigingf h3@&dmig tobetheen tire bbisl e
and the environment. reover, t range .af_ fyncti i he LQUS
foat 10 unit SRk, NEN Shrel 156000 Qs THITL AR Hinddif KBALOH
di fferent tedthansi tsréuriditesn vetatisimy pasiyientl ofie Higd Varge¥ihge

actuated gt HiJdd & esSWee tdi fher eaeeSpart 25andlkfils Oh1 REFEREAEE
SI GNS 1cont ai ner 10tgrgaded3ffck 2base part 20annul ar body 21slit
210web 22| owétr °S&dS KGrH-Frig=+—-

As can be seen from Figure 9, one of the three closure
bodies 310 presses onto the truncated cone 231 of the
10 air valve and the closure surface 310 bears on the
diaphragm 23 and closes the air through-flow opening
230. Since the truncated cone 231 forms a small bearing
surface, the surface pressure is increased and optimal
sealing ensured. The leaktightness can be further
15 increased when the upper margin of the truncated cone

231 is pointed, as is shown here.

If ligquid is now sucked from the bottle 1 wvia the
suction opening 43, the pressure in the bottle 1
20 reduces and the air valve is opened. Air from the
outside passes into the bottle 1. Should 1liguid emerge
from the air valve, the long labyrinthine path shown in
Figure 4 ensures that 1ligquid cannct escape to the
outside. it preferably remains lying on the
25 circumferential surfaces of the funnel or truncated
cone 25. The liquid left lying there can be removed
again easily when the teat unit is cleaned, since these
circumferential surfaces of the truncated cone 25 are
exposed and optimally accessible for cleaning when the
30 teat unit is dismantled.

The air wvalve according to the invention, in 1its
special design and arrangement, can nonetheless also be
used in differently configured teat units. It is simply
35 necessary that a diaphragm valve be used and that this
valve is not arranged in the teat but instead in a two-

plece or multiple-piece securing part for securing the
teat.



23di aphragm of the air val ve 230air through-flow opening 231truncated
cone 232mai n surface 233receiving opening for the valve

24t hr ough- openi ng 240first upper sealing edge 241pl ane surface
242second upper sealing edge 25truncaLeg4cgne 27o0ut er seal i ng edge
270upper sealing ring 28i nner sealing edge 28lair opening 3receivVving
head 30pl ug el ement 301li nner thread 31mai n body

For example, the diaphragm of the air valve can also be
arranged in the receiving head, and the base part has a
corresponding closure for the ailr through-flow opening.

The teat unit according to the invention functions very
reliably even at very small pressure differences, e.g.
of 30 mmHg, between the bottle and the environment.
Moreover, the range of function of the wvarious teat

10 units of the same type is relatively narrow, such that
different teat units function very similarly and the
aixr valves are actuated at similar pressure
differences.



310val ve cl osure surface 311cl osure body 320margi n 32t hr ough- openi ng
34support structure 35el evati on 39non-return val ve 390val ve openi ng
4t eat 40mai n body 41fl ange 42nout hpi ece 43sucti on openi ng 46skirt
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LIST OF REFERENCE SIGNS

1 container

10 threaded neck

2 base part

20 annular body

21 siit

210 web

22 lower sealing ring

23 diaphragm of the air wvalve
230 air through-flow opening
231 truncated cone

232 main surface

233 receiving opening for the valve
24 through-opening

240 first upper sealing edge
241 plane surface

242 second upper sealing edge
25 truncated cone

27 outer sealing edge

270 upper sealing ring

28 inner sealing edge

281 alr opening

3 receiving head

30 plug element

301 inner thread

31 main body

310 valve closure surface
311 closure body

320 margin

32 through-opening

34 support structure

35 elevation

39 non-return valve

390 valve opening



- 17 - PATENT CLAIMS 1.Teat unit with a teat (4), a securing device
(2, 53) for securing the teat (4) on a liquid container (1), and an
air valve (23, 310), the securing device having a first securing part
(2) and-a second securing part (3), andqghe air valve (23, 310)
having at least a first valve part (23) and a 10second val ve part
(310), characterized in that a) the first valve part (23) is arranged
inthe first securing part (2), and the second valve part (310) is
arranged i n the secorigagecuring part (3) O 15b) the air valve (23,
310) opens or4§losesm.i5?bga pect to the second securing part (3) and
the first valve part :23 and the second val ve part (310) are
arranged in thle first fring part (2). 20 2. Teat unit according to
Claim1l, wher&n therdogdhpiedy can be cl anped sealingly between the
two securing res ( .3 unit according to one of Clains 1
or 2, 25mheré£ﬁ t he §F€%é§ vgp%§§§g310) is a diaphragmval ve, and the
first part ist@ val vékditAphragm (23). 4. Teat unit according to one
of Clainms 1 to 3, 30wherein the two securing parts (2, 3) are rigid,
at least in Lpe area of the air valve (23, 310), and wherein they are
desi gned such' t hat tﬁ@? can be connected to each other.



35 5. Teat unit according to one of Clainms 1 to 4, wherein the teat
(4) is arranged i ndependently of the air valve (23, 310). - 18 -
6. Teat unit according to one of Cains 1 to 5 wherein the two
securing parts (2, 3) forman air chapngt that opens into at |east
one air opening (281) leading to the outside. 5 7. Teat unit
according to one of Cains 1 to 6, wherein the diaphragmhas an air
t hrough-fl ow openi ng (230) that is designed pernmanently open and that
can be closed by neans of the secBATENDIHAIMShg part (2). 8. Teat
unit according to Claim?7, wherein the air through-flow opening (230)
is strengthened at its circunference. 15 9. Teat unit according to
one of O ai mé-7 af@ag, uRHer &iitht e B8at t bt bugh- FEBW BREnfRGL $230% i s
circular,selliptig) @l secuanngl ahe 26ht10(4)Teat alniilquaecebdtagnte
one of Clains 7t , Wherein the diaphrag as | ang. _mai_n - face
(232) and a truncgtl d cohe (2315 ar rvfﬁfé’gd ng]‘t hg’irgrzi’n%gluerfast%gaﬁag),
the air through-fdewispenanfin®38) Hoisly seruhged Parthe(2) uest ed
cone (231). 25 second securing part (3), and the air wvalve (23,
310) having at least a first valve part (23) and a
10 second valve part (310), characterized in that
a) the first wvalve part (23} 1i1s arranged in the
first securing part (2), and the second valve part
(310) is arranged in the second securing part (3)
or
15 b) the air wvalve (23, 310} opens or closes with
respect to the secornd securing part (3) and the
first wvalve part (23) and the second wvalve part

{310) are arranged in the first securing part (2).

20 2. Teat unit according to Claim 1, wherein the teat
(4) can be clamped sealingly between the two
securing parts (2, 3).

3. Teat unit according to one of Claims 1 or 2,
25 wherein the air wvalve (23, 310) 1is a diaphragm
valve, and the first part 1s a vwvalve diaphragm
{23).
4, Teat unit according to one of Claims 1 to 3,
30 wherein the two securing parts (2, 3) are rigid,

at least in the area of the air valve (23, 310),
and wherein they are designed such that they can

be connected toc each other.

35 5, Teat unit according to one of Claims 1 to 4,
wherein the teat (4) is arranged independently of
the air wvalve (23, 310).



11. Teat unit according to one of Clains 1 to 10, wherein the

di aphragmis secured about its entire periphery in the first securing
part (2). 30 12. Teat unit according to one of Clainms 1 to 11,
wherein the first securing part (2) has;g@ circunferential sealing
ring (22) for bearing in a | eaktight nmanner on an end face of the

liquid container (1), and, wherein the di aphragm and_the 35sealin
ring (22) aré'pre&@laﬁblVHH%sia&ﬁéﬁdﬁﬁéet%rOPﬁ o‘hlfel pgdes L 1§ -g’
13Teat unit accor dihegetina ahe olvoCsacueidgtpai2s Wher2) nfotre dnrsir

securing part is p ( d: curlng. pa I
recei ving head ( )%Pg\%%g%ei%ﬁ%tthg&preg%eilw%géfigg%g %&lril% fghg %gge&éa
part (2) can be cdrBédt daafsngaeh drheubgidea rel easabl e plug

connectiop (21, 30), wherein the receiving head (3) for this purpose

has plug elenents,(30) that can be.plugged into_the, bas rt. (2) and
that are desinigneth(eS‘%seléﬁf% taﬁgofgégge egnﬁas%% pg:rltalflg) pgn&:o 5,
recei ving head (3yhemetthe theuidiammaginehagl)an 14Mgat thiorghcébrdi ng

to one of Cains Lpk@ikd mhanel mihe sk r&ésﬁg%péaizgrmaénﬁl%) Bgsnan

annul ar 15 mai n body, ( and a truncate one (25) faorned integrally
in the main body 38 ,%fer EPR 9 | ﬁEPﬁeghﬁaugtﬁé?lF we harTﬁ'fFel S@&Eg%ﬁds

al ong a 0Bngit udi sekucengr paaki 2)of the truncated cone (25), and
wherein the di aphragm of the air valve (23, 310) 20is arranged in a
circunferential surface of the truncated cone (25). 15. Teat unit
accordi ng to 8 ai FCRE, WHer eRFCUHELY abhr S¢MBf 'whethgnein the air
val ve(23,310)is 2%substanrfiak| ypbhisth WL Eh) t he ekrehgtesendiat its

circumference.
i5
9. Teat unit according to one of Claims 7 and 8,
wherein the air through-flow opening (230} 1is

circular, elliptic, oval or annular.

20 10. Teat wunit according to one of Claims 7 to 9,
wherein the diaphragm has a plane main surface
(232} and a truncated cone (231) arranged in the
main surface (232), the air through-flow opening
(230) being arranged in the truncated cone (231).

25

1i. Teat unit according to one of Claims 1 to 10,

wherein the diaphragm is secured about its entire
periphery in the first securing part (2).

30 12. Teat wunit according to one of Claims 1 to 11,
wherein the first securing part (2) has a
circumferential sealing ring (22) for bearing in a
leaktight manner on an end face of the liquid
container (1), and wherein the diaphragm and the

35 sealing ring (22) are preferably designed together
in one piece.



surface of the truncated cone (25).

10

15

20

25

13.

14.

15.

- 19 -

Teat unit according to one of Claims 1 to 12,
wherein the first securing part is a base part (2)
and the second securing part is a receiving head
(3), wherein the receiving head (3) and the base
part (2) can be connected to each other via a
releasable plug connection (21, 30), wherein the
receiving head (3) for this purpose has plug
elements (30) that can be plugged into the base
part (2) and that are designed to secure the
assembled base part (2) and receiving head (3} on
the liquid container (1).

Teat unit according to one of Claims 1 to 13,
wherein the first securing part (2) has an annular
main body (20) and a truncated cone (25) formed
integrally in the main body (20}, wherein a liguid
through-flow channel extends along a longitudinal
centre axis of the truncated cone (25), and
wherein the diaphragm of the air wvalve (23, 310)
is arranged in a c¢ircumferential surface of the
truncated cone (25).

Teat wunit according to Claim 14, whexein the
diaphragm of the air valve (23, 310) is
substantially flush with the circumferential
surface of the truncated cone (25).



