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(54) Title: UNIDIRECTIONAL VALVE FOR PRESURIZED CONTAINERS

(57) Abstract: In a nipple for a baby feeding container, a valve part is disclosed, comprising a unidirectional valve formed of a pli-
able material and oppositely oriented such that when attached to the container a normal fluid flow through the valve is into the con-
tainer while a flow from the container to the outside is normally blocked, the valve is characterized by a plurality of normally closed
non intersecting slits formed in a deformable wall which blocks the tflow of liquid from the container to the outside unless when the
slits become temporarily distorted by the natural mouth maneuverings of a baby. The valve is especially advantageous for use in
baby feeding containers of inflatable type in which the liquid content is pressurized under the pressure exerted by the stretched elast -
omeric walls of the container.



10

15

20

25

WO 2014/102789 PCT/IL2013/051070

UNIDIRECTIONAL VALVE FOR PRESURIZED CONTAINERS

FIELD OF THE INVENTION

The present invention is in the field of wvalves for baby

feeding devices.

BACKGROUND OF THE INVENTION

Baby feeding bottles in use today are in the form of
rigid containers made of ©polymeric materials. They
comprise a teat and screw closure over a top opening
through which liquid nutrition content can be filled
when the closure 1s taken off. One known problem
associated with such bottles is that during the feeding
process there is a build up of wvacuum inside due to
volumes of liquid exiting the bottle for consumption
without simultaneously being exchanged by similar volumes
of air. This wvacuum complicates the feeding process,
distracts its continuity and upsets the baby. A number of
solutions to this problem have been suggested, one of
which is the use of inflatable containers that
automatically adapt their volume to the volume of their
liquid content, as disclosed by W02006129302. Elastomeric
balloon-like containers as suggested Dby W02006129302
require special arrangements in the nipple, for
preventing uncontrolled leakage of 1liquid from the
container through the nipple under the pressure exerted
on the 1ligquid content by the stretched balloon-1like
container's wall. Four alternative valve arrangements

that shut the nipple against uncontrolled leakage while
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allowing flow of the nursing liguid under the natural
nursing actions of a baby are disclosed by W02006129302.
Three of said four alternative arrangements share the
common attribute that the pressure exerted by the
contained 1ligquid on the wvalve tends to open the wvalve,
while leak of the liquid is prevented due a predetermined
resistance of the wvalve to the 1liquid pressure. No
leakage will occur whenever the valve's resistance 1is
sufficiently greater so as to overcome the internal
liquid pressure. When the natural nursing actions of a
baby cooperate with the internal 1liquid pressure to
increase the pressure on the valve beyond its
predetermined threshold of resistance, the wvalve opens
and ligquid 1s released through. In the embodiment
illustrated by Figures 3 and 4 of W02006129302, part 51
of the pneumatic actuator 50 cooperates with the internal
liquid pressure for lifting the flap 44 upon squeezing of
the actuator 50 by the gums of a nursing baby. In the
embodiment illustrated by Figure 5 of W02006129302,
suction by a nursing baby cooperates with the internal
liquid pressure for 1lifting the element 56 against the
biasing force of spring 63. In the embodiment illustrated
by Figures 10 to 12 of W02006129302 suction applied by a
nursing baby cooperates with the internal ligquid pressure
for distorting the wvalve's cover 104 into central cavity
106, thereby exposing the apertures 100 to the internal
liquid.

SUMMARY OF THE INVENTION

In a first broad aspect the invention relates to the
recognition of a most appropriate valve type for use in

baby feeding devices of the type comprising inflatable
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container. In this regard it is suggested by the inventor
of the present invention that inclusion of an oppositely
oriented unidirectional valve in the liquid outlet of a
baby feeding device of the type comprising inflatable
container 1s the most advantageous way for preventing

undesired leaks from the container.

Principally, any type of unidirectional wvalve that can
temporarily loss 1ts sealing property (either by the
operation of an actuator, or by distortion of its normal
shape) in response to natural mouth maneuverings of a
baby during bottle-feeding, can be adopted for use in the
balloon-like container suggested by W02006129302. In the
context of the present invention the term "unidirectional
valve" refers to a valve designed to open whenever the
fluid pressure directed from a fluid inlet of the wvalve
towards a fluid outlet thereof 1is greater from a
predetermined threshold wvalue, wherein fluid pressure in
the opposite direction tends to close the wvalve more
firmly than in the absence of any directional pressure.
According to the present invention the unidirectional
valve should, however, be oriented in the nipple as if to
allow liquid flow from outside into the container, i.e.
oppositely to 1its natural orientation (considering the
purpose of the container to 1let its content out for
feeding a baby). The same wvalve can thus, at least
principally, be used also for pre use introduction of
liquid content into the container, by forcing the liquid
through the valve by a pressure sufficiently greater for
overcoming the resistance of the elastomeric container's

wall to be stretched.

A main advantage of such valve once put to use 1in an

inflatable container e.g. of the type suggested by
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W02006129302 is that the liquid pressure exerted on the
liquid content by the balloon-like stretched wall will
tend to close the wvalve thus securing it against leakage
better than what provided by any of the three wvalve
arrangements originally suggested Dby said document,
arrangements in which the internal liquid pressure tends

to open the valve.

Reference 1s made hereby to figure 4 of US5035340 in
which a nipple for baby bottle is suggested, comprising a
dome shaped unidirectional wvalve. The valve construction
comprises two intersecting slits formed in a dome shaped
wall, such that an opening normally closed by four flaps
is created in the center of the domed wall. The wvalve is
placed oppositely in the bottle's nipple, i.e. with the
convex side of the dome facing the contained liquid such
that the more the weight of the liguid inside the bottle
presses on the valve (e.g. when the bottle is maintained
upside down), more tightly the four <flaps become
together, thus more tightly the wvalve becomes closed.
The build-up of wvacuum 1inside the bottle 1is limited,
however, because the wvalve functions as a unidirectional,
allowing entrance of air from outside when the
atmospheric pressure 1s greater than the pressure inside
the bottle. The wvalve lets the 1liguid content out when
distorted in response to natural mouth maneuverings of a
baby during bottle-feeding. Unfortunately, the valve
suggested by US5035340 cannot be fully recommended for
use 1in inflatable containers of the type disclosed by
W02006129302, Dbecause the internal 1liguid pressure in
such containers 1is substantially greater than 1in the
conventional ones towards which the invention of

US5035340 is aimed. While in conventional containers the
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pressure on the valve results from the liquid weight, in
inflatable containers it mainly results from the pressure
exerted on the liquid by the stretched container's wall.
When turned upside down, the liquid weight adds up to the
already existing wall stretching pressure. This greater
total pressure requires better sealing properties than
can be achieved by the oppositely placed unidirectional
valve disclosed by US5035340. Furthermore, in order to
minimize leaks, a valve for the inflatable container type
of W02006129302 needs a better reliability and a faster
response than provided by the wvalve of US5035340 in
returning to a sealing state from the distorted open
state caused by the natural mouth maneuverings of a baby
during bottle-feeding. Unfortunately, 1in case the wvalve
of US5035340 is adopted for inflatable container of the
type presented by W02006129302, the pressurized reverse
flow forced through the wvalve by the thrust provided by
the inflatable container, and/or the internal liquid
pressure maintained in the inflatable container, may
prevent one or more of the valve flaps from retracting to
its regular undistorted position wupon release of the
baby's mouth pressure, thus leaving the wvalve partially
open i.e. with one or more of the flaps remaining over
bent towards a reverse flow permitting position. The
above discussed issues mutatis mutandis apply also to a
three slit triple flapped unidirectional valve disclosed
by DE63500 that is similar in operation and in drawbacks
to the wvalve of US5035340. A cone shaped valve of the
type disclosed in Fig. 8 of W02006129302 may provide for
a better resistance against over bending of the flaps
than provided by the valves suggested by US5035340 and
DE63500, since the angle between opposing wall segments

is sharper in a cone than in a dome, thus in a conically
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shaped wvalve each segment (flap) more effectively
opposes over Dbending of either facing or Jjuxtaposed
flaps. Yet, actual experiments performed by the inventor
reveal that commercialization of inflatable baby feeding
containers will be more successful if more perfect and
reliable sealing properties than can be attained by the
conical valve suggested by W02006129302 will be developed

without losing simplicity.

The problems associated with unidirectional wvalves
based on the aforementioned types when used in inflatable
containers are solved by a second aspect of the
invention, relating to a nipple for baby feeding
containers, the nipple comprising a unidirectional wvalve
oriented with a convexity of a deformable curved wall
thereof (e.g. a domed wall or a conic wall) facing the
container's hollow, said wvalve 1is characterized by at
least two non intersecting slits formed in the deformable
curved wall, which through said slits ligquid can
controllably flow. Due to the fact that the slits do not
intersect, the valve closure means is flap free,
interference between the function of the slits 1is
avoided, and the transformation of each slit from a
distorted open state to a normal close state and wvise
versa 1s substantially independent of the state of the

other slits.

Preferably, the unidirectional valve 1is flap free, 1i.e.
free of flaps resulting from its slits design. This can
be achieved by avoiding intersection between valve's
slits and by forming each slit free of substantial
internal bending, and preferably as straight as possible

(i.e. following a geodesic line of the curved wall).
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The invention thus concern a part in a nipple for a baby
feeding container, which comprises a unidirectional wvalve
formed of a pliable material and oppositely oriented such
that when attached to the container a normal fluid flow
through the valve is into the container while a flow from
the container to the outside is normally blocked, the
valve 1s characterized by at least two normally closed
non intersecting slits providing for reverse liquid flow,
i.e. from the container to the outside, upon distortion

of the slits by natural mouth maneuverings of a baby.

In various embodiments of the present invention the slits
are formed in a deformable and preferably curved wall
disposed substantially transversely to the intended
direction of liquid flow through the wvalve. Preferably,
in preferred embodiments of the invention in which said
wall 1s curved, a convexity of the curved wall 1is
arranged to face a container's hollow when the nipple is
attached to the container. In preferred embodiments of
the invention the curved wall 1is has a dome 1like shape
(referred to hereinafter as 'domed'). In alternative
embodiments of the invention the curved wall is of conic

shape.

In various preferred embodiments the slits are located in
respective bulged regions formed (e.g. for reinforcement)

in the deformable valve wall.

In various preferred embodiments of the present invention
the curved wall of the wvalve is of rotational symmetry
and 1s preferably positioned with its axis of symmetry
substantially parallel to or being a longitudinal axis of
symmetry of the nipple. Preferably, the slits are

angularly spaced about a center of symmetry of said
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deformable transversely disposed wall, preferably in

substantially equal spaces.

In various embodiments of the invention at least three
non intersecting angularly spaced slits are provided for
allowing liquid flow upon distortion of at least one slit
by natural mouth maneuverings of a baby (when said at
least one slit is occasionally and/or intentionally
oriented substantially perpendicularly to the gums of the
baby), the slits are diverging from near a mid point of a
Ltransversely disposed deformable wall towards a

circumference thereof.

In various preferred embodiments of the invention at
least part of the slits differ in 1length, thereby
allowing to change the flow rate of 1liquid from the
container to a baby's mouth by rotating the container
such that a slit of a desired length (thus providing for
a respectively desired opening size upon distortion) will
be oriented substantially perpendicularly to the gums of

the baby.

In a preferred embodiment of the invention three non
intersecting angularly spaced slits are provided,
diverging from near an apex of the convexity of the

curved wall towards a circumference thereof.

In yet farther aspects of the invention the oppositely
oriented unidirectional wvalve according to the invention
can be used also for controlling fluid flow through a
pacifier in which it is mounted, as well as for manually
or mechanically controlling the flow of fluids from
containers in uses other than for baby feeding, in which

the fluids are maintained under pressure, including
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flexible and/or inflatable elastomeric containers

maintained under fixed or variable external pressure.

DETATILED DESCRIPTION OF THE INVENTION

The present 1invention will be further explained by the
accompanying Figures. With specific reference now to the
figures in detail, it is stressed that the particulars
shown are by way of example and for purposes of
illustrative discussion of one or more preferred
embodiments of the present invention, and are presented
in the cause of providing what believed to be the most
useful and readily understood description of the
principles and conceptual aspects of the invention. In
this regard, no attempt is made to show in the figures
structural details of the invention in more detail than
necessary for understanding the basics of the invention,
the description taken with the drawings making apparent
to those skilled in the art how several forms of the

invention may be embodied in practice.

Brief Description of the Figures:

Fig. 1 illustrates a valved nipple part according to the

present invention as seen from its liquid inlet side.

Fig. 2 illustrates a longitudinal cross section of the

valved nipple part of Fig. 1, taken through line A-A.

Fig. 3 1illustrates the wvalved nipple part of Fig. 1 as

seen from its ligquid outlet side.

Fig. 4 illustrates the valved nipple part of Fig. 1 as
seen from its 1liquid 1inlet side when distorted by
squeezing it wvertically in a mid portion of its length ,
e.g. by the natural mouth maneuverings of a baby during

bottle-feeding.
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Fig. 5 illustrates the valved nipple part of Figs. 1 and
6 in perspective view showing its length and its liquid

inlet opening.

Fig. 6 illustrates a variation of the valved nipple part
of Fig 1, having slits of three different sizes allowing

for a selectable liquid flow rate.

Fig. 7 1illustrates the wvalved nipple part of Fig. 6 as
seen from its 1liquid 1inlet side when distorted by
squeezing it vertically in a mid portion of its length ,
e.g. by the natural mouth maneuverings of a baby during

bottle-feeding.

Fig. 8 illustrates a longitudinal cross section of a
variation of the valved nipple part of Fig. 1, differing
from the embodiment of Fig. 1 in that the curved wall of
the wvalve 1is conic rather than domed, and in that it

comprises an integral domed nipple edge.

Fig. 9 is a sectional view of a fluid-operated embodiment
of a valved nipple according to the invention, shown in
its <closed state and attached to a baby feeding

container.

DETAILED DESCRIPTION OF THE FIGURES

It will be evident to those skilled in the art that the
invention is not limited to the details of the foregoing
illustrative embodiment and that the present invention
may be embodied in other specific forms without departing
from the spirit or essential attributes thereof. The
present embodiment is therefore to Dbe considered in all
respects as illustrative and not restrictive, the scope
of the invention being indicated by the appended claims

rather than by the foregoing description, and all changes

10



10

15

20

25

30

WO 2014/102789 PCT/IL2013/051070

which come within the meaning and range of equivalency of

the claims are therefore intended to be embraced therein.

Fig. 5 illustrates a perspective view of a valved nipple
part (1) according to the present invention. At least the
valved part of the nipple is formed of a pliant material
such as silicon rubber, and comprises a hollow
cylindrical wall (3) constituting a nipple's neck within
which a unidirectional dome shaped valve (4) (shown by
Figs. 1 to 4) 1is formed from the same piece of material.
For concentrating smoothening and regulating the flow of
liquid from the wvalve (4) into the mouth of a baby user
the valved nipple part (1) may be further provided with a
domed edge (119) having an aperture (120) at its center
as shown in the embodiment of Fig. 8. The provision of a
domed edge such as (119) of Fig. 8 can be achieved e.qg.
by snugly fitting the entire wvalved nipple part (1) into
a hollow of a cylindrical neck of a conventional baby
feeding nipple (not illustrated) such that the convexity
of the dome shaped wvalve (4) will be facing the
inflatable container to which the nipple 1is to be
attached. Alternatively, a domed edge such as (119) of
Fig. 8 can be integrated with a wvalve part (1) according

to the invention by any acceptable production method.

The valve comprises a domed wall (4) having three through
slits (5) (15) (25) angularly spaced about the apex point

(11) of its convexity (2a).

The unidirectional wvalve domed wall (4) 1s oriented
within the nipple's neck (3) such that its concaved side
(2) is facing the ligquid outlet opening (92) of the nipple
(1), and its convexity (2a) facing the 1liquid inlet
opening (7) of the nipple (1). A cylindrical widening

(13) extending from the nipple's neck (3) and having an

11
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inner circumferential groove (8) at the ligquid inlet of
the nipple (1) allow for fixing the nipple to a matching
cylindrical protrusion located at the liquid outlet of a
baby feeding container (not shown), e.g. inflatable
container of the type suggested by W02006129302. As
can be appreciated, when liquid from such baby feeding
container 1is pressurized against the convexity (2a) of
the domed wall (4), the domed wall tends to contract,
thereby tightening and closing the slits (5) (15) (25) and
preventing the liquid from leaking through. Contrarily,
if ligquid 1is pressurized from outside the container
against the concavity (2) of the domed wall (4), the
domed wall tends to extract, thereby 1loosening and
widening the slits (5) (15) (25) and permitting the ligquid

to freely flow through, from outside into the container.

Considering the purpose of the container to let 1its
content out for feeding a baby, the orientation of the
valve (4) within the nipple (1) is opposite to natural,
i.e. 1t 1s oppositely oriented within the nipple. The
increasing resistance of the wvalve (4) against reverse
flow as the pressure from its convex side increases, 1is
thus advantageous for preventing leakage from inflatable
containers of the type disclosed by W02006129302 in
which the contained liquid 1s maintained 1in some high
over atmospheric pressure. Reverse flow 1is permitted
however through the wvalve (4) wupon distortion of the
valve during bottle-feeding of a baby due to the natural
mouth maneuverings of the baby. A distortion of the valve
(4) resulting from a temporal squeezing of the nipple's
neck (3) is illustrated by Fig. 4. The distortion
includes widening of at least one of the slits, depending

on the squeezing direction and magnitude. In the

12
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illustrated situation the squeezing 1s vertical along
slit (5) causing it to widen such that pressurized liquid
will escape through it from the container side to the

nipple outlet opening (92) and into the baby's mouth.

In the illustrated embodiment the slits (5) (15) (25) are
located in respective bulged regions (6) (16) (26) formed
for reinforcement on the convex side (2a) of the domed
wall (4). In the illustrated embodiment the curved wall
(4) of the wvalve 1is of rotational symmetry about a
longitudinal axis of symmetry (10) of the nipple(l). The
slits (5) (15) (25) are angularly spaced about a center of
symmetry (11) of the curved wall (4), in substantially
equal spaces of 120 degrees each, and are diverging from
near the apex of the convexity (2a) of the curved wall
(4) towards a circumference thereof, thereby guaranteeing
effective functionality of liquid release upon squeezing
the nipple neck (3) in any occasional direction. Due to
the fact that the slits (5) (15) (25) do not intersect, the
valve closure 1is flap free. Furthermore they are
substantially straight (i.e. following a geodesic of the
dome (4)) and short (in the illustrated embodiment their
length is each about 40% of the radius of the dome (4)).
Interference between the function of the slits 1is thus
avoided, and the transformation of each slit from a
distorted open state to a normal closed state and vise
versa is fast, reliable, and substantially independent of

the state of the other slits.

Fig. 6 illustrates a wvariation (1A) of the wvalved nipple
part (1) of Fig 1. This wvariation differs from the
embodiment of Fig. 1 by having slits (5a) (15a) (25a) of
three different sizes, respectively, thereby allowing for

a selectable 1liquid flow rate. When the inflatable

13
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container to which the wvalved nipple part (1A) 1is
attached 1s oriented such that the shortest slit (b5a) 1is
substantially perpendicular to the gums of a baby user,
the slit (ba) will be distorted as shown by Fig. 7 upon
squeezing, thereby allowing liguid to flow from the
container under the pressure of its stretched walls. The
flow rate will through it will be smaller however than
slit (5) of Fig. 1, since slit (ba) 1is shorter, thus
providing for a smaller opening upon distortion. By
Rotation of the container so as to bring the mid sized
slit (15a) or the large sized slit (15b) to a
perpendicular position respective to the baby's gums,

will result with respectively greater flow rates.

Fig. 8 illustrates a longitudinal cross section of a
variation (101) of the wvalved nipple part (1) of Fig. 1,
differing from the embodiment of Fig. 1 1in that the
curved wall (104) of the wvalve 1is conic rather than
domed, and in that it comprises an integral domed nipple
edge (119) having a conventional outlet aperture (120).
The conic wall 1is provided with a plurality of non
intersecting slits (105) (115)angularly spaced about a top
(111) of the cone shaped wall (104) and symmetrically
distributed about a longitudinal axis (111) of the wvalved
nipple part (101). The slits are preferably formed in
respective bulged regions (106) (116) in which the curved
wall (104) is thicker than in its other regions (104). As
in the embodiment of Fig. 1, a concavity (102) of the
conic wall (104) 1is facing away from the container and
toward the liquid outlet aperture (120) which is at the

baby user side.

Another embodiment of a wvalved nipple according to the

present invention is shown in Fig. 9. this embodiment is

14
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similar to the embodiment illustrated by Figures 3 and 4
of W02006129302, with the main difference being that in
the present invention the valve is positioned reversely,
i.e. such that the internal liquid pressure tends to keep
the valve closed, thus (oppositely to its functioning in
W02006129302) sealing the container more firmly as the
internal ligquid pressure increases. The wvalve (26) 1is
shown in 1its closed state and attached to a partially
illustrated baby feeding container (100) (preferably of
the inflatable balloon-1like type suggested by
W02006129302) by means of a teat and screw closure (55).

The present embodiment utilizes the biting action of the
baby to open the wvalve (26) which comprises two inter-
engaging elements (44) and (46). In the drawing the lower
element (44) is a movable flap, biased upwards and hinged
at its left extremity (44a). The upper element (46) 1is
fixed and provided with an aperture (48), which 1is
normally sealed by the lower flap (44) coming into close
contact to the bottom edges of the aperture (48). The
flap (44) cannot be over bent to allow reverse flow of
ligquid from the container to the nipple, since the upper
element (46) blocks any further movement of the flap (44)
towards beyond its sealing position. Reverse flow through
the wvalve can thus occur only upon actuation by a
specially designed actuator e.g. of the type exemplified

by the figure and described hereinafter.

A first part (51) of a sealed, partially fluid-filled
flexible pneumatic actuator (50) 1is positioned between
the two 1inter-engaging elements (44) (46). A second part
(52) of the actuator (50) extends into the nipple (22).
The arrangement is such that a squeezing action on the

nipple (22) by a nursing baby displaces fluid within the

15
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actuating means (50) to separate the two elements
(44) (46) as the first part of the actuator (51) changes
from a collapsed state seen in the present figure, to a
round state (not illustrated). When the first part of the
actuator (51) comes round, it pushes the flap (44) down,
i.e. 1in the direction indicated by the small arrow
illustrated near the bottom right of flap (44). This
enables fluid (116) to flow under pressure of the
inflated container (100) through the aperture (48) into
the nipple (22) and out of the nipple opening (54).

As can be seen in Fig. 6, the normally closed position of
the lower flap (44) 1s attained when there is no
mechanical pressure on the actuator part (52) and the
first part (51) of the actuator is a flat oval as

illustrated.

The actuator (50) 1is preferably filled with water (49)
and leaving a small portion of its inner volume for air
or an inert gas. The quantity of gas 1is Jjust sufficient
to allow the wvalve (26) to close under 1ts upwards
biasing when no external pressure 1s applied thereto.
Thus when the baby releases pressure on the nipple (22),
the part (51) of the actuator disposed between the
elements (44) and (46) 1s pressed between the closed
elements to revert to its flat oval form. A light spring
(not shown) can optiocnally be added to increase the
upwards biasing so as to improve closure of the wvalve.
The neck of the nipple (22) can be designed similar to
the nipple neck (3) of the embodiment of Figures 1-5, and
its outlet opening (54) can be wider, similar to the
outlet opening (9) of the embodiment of Figures 1-5.
Differently from the embodiment of Figures 3-4 of
W02006129302, the oppositely oriented unidirectional

le
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valve (26) according to the present invention can allow
pre filling of the container with a pressurized liquid
forced into the container (100) through aperture (48).
Post filling, the elastomeric walls of container (100)
will be stretched and will thus maintain the contained
liquid in over atmospheric ©pressure thereby firmly
tightening together the flap (44) to the upper element
(46) to prevent uncontrolled 1leak of the pressurized

liquid.
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CLAIMS:

In a nipple for a baby feeding container a part
comprising a unidirectional wvalve formed of a
pliable material and oppositely oriented such that
when attached to the container a normal flow through
the valve 1s into the container while a flow from
the container to the outside 1s normally blocked,
the wvalve 1s characterized by at least two normally
closed non intersecting slits providing for reverse
liquid flow from the container to the outside upon
distortion of the slits by natural mouth

maneuverings of a baby.

In a nipple for a baby feeding container a part
comprising a unidirectional valve according to claim
1, wherein the slits are formed in a deformable
curved wall wherein a convexity of the curved wall
is arranged to face a container's hollow when the

nipple is attached to the container.

In a nipple for a baby feeding container a part
comprising a unidirectional valve according to claim
2, wherein the deformable curved wall is domed or

conic.

In a nipple for a baby feeding container a part
comprising a unidirectional wvalve according to
anyone of the previous claims, wherein the slits are
located in respective bulged regions formed in a

deformable wall of the wvalve.

.In a nipple for a baby feeding container a part

comprising a unidirectional valve according to claim

18
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10.

2, wherein the curved wall |has a rotational

symmetry.

.In a nipple for a baby feeding container a part

comprising a unidirectional valve according to claim
5, wherein an axis of the rotational symmetry 1is
substantially parallel to or being a longitudinal

axis of the nipple.

.In a nipple for a baby feeding container a part

comprising a unidirectional valve according to claim
4, wherein a plurality of slits are formed in and
are angularly spaced about a center of symmetry of

the deformable wall.

.In a nipple for a baby feeding container a part

comprising a unidirectional valve according to claim
7, wherein the angular spaces are substantially

equal.

.In a nipple for a baby feeding container a part

comprising a unidirectional valve according to claim
2, wherein three non intersecting angularly spaced
slits are provided, diverging from near an apex of
the convexity of the curved wall towards a

circumference thereof.

In a nipple for a baby feeding container a part
comprising a unidirectional wvalve according to
anyone of the preceding claims, wherein at least
three non intersecting angularly spaced slits are
provided for allowing liquid flow upon distortion of
at least one slit by natural mouth maneuverings of a

baby, the slits are diverging from near a mid point

19
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of a deformable wall towards a circumference

thereof.

11. In a nipple for a baby feeding container a part

comprising a unidirectional valve according to claim

5 10, wherein the at least part of the slits differ
in length.
10
15
20
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