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Improvements to feeding-bottle devices with adjustable air inlet.

The present invention relates to a feeding-
bottle device with adjustable air inlet.

This device comprises a feeding-bottle (2)
having a top-edge face (9), a clamping ring (3)
having a flange (10) opposite this top-edge face
(9), and a teat (1) having a collar (18) interposed
between the flange (10) and the top-edge face
(9). By varying the degree by which the clamp-
ing ring (3) is screwed onto the feeding-bottle
(2), the air inlet passages (26) between the collar
(18) of the teat (1) and the top-edge face (9) can
be closed or opened. In order to allow a fine
adjustment of the cross-section presented by
these air inlet passages (26), the clamping ring
(3) and the feeding-bottle (2) have respective
screwing means (30, 31), the first consisting of
studs (32) and the second of inclines (137)
which are capable of interacting with these
studs and have a milder slope in a screwing
zone (41) with clamping of the collar (18) than in
a non-clamping screwing zone (42).
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The present invention relates to a feeding-bottle
device, comprising:

- a feeding-bottle comprising a neck having a
longitudinal axis, a transverse, annular, top-ed-
ge face and a longitudinal, external, peripheral
screwing face,

- a clamping ring comprising a transverse annu-
lar flange, placed opposite the top-edge face
and a longitudinal, internal, peripheral screw-
ing face placed opposite the screwing face of
the neck,

- a teat comprising a transverse, flat, annular
collar, trapped between the top-edge face and
the flange, in which the screwing faces have
respective, mutually engaged means for longi-
tudinally screwing the clamping ring onto the
neck of the feeding-bottle by relative rotation
about the longitudinal axis and in which an as-
sembly formed by the top-edge face, the
flange and the collar is made so as to open or
close, in an adjusted manner, an air inlet pas-
sage between the collar and the top-edge face
depending, respectively, on the extent by
which the clamping ring is screwed onto the
neck of the feeding-bottle and the extent by
which it clamps the collar, longitudinally, be-
tween the flange and the top-edge face.

Most frequently, for this purpose, the elastically
flexible and elastically compressible collar bears
longitudinally on the top-edge face via ribs on either
one which, in the absence of elastic deformation of
the collar, leave, between the latter and top-edge
face, air inlet passages whose function is to allow an
equalization between the pressure inside the feed-
ing-bottle and atmospheric pressure, in order to facil-
itate feeding; the flange, for its part, bears longitudin-
ally on the collar via an annular moulding which, by
screwing the clamping ring onto the neck of the feed-
ing-bottle, makes it possible to deform elastically this
annular collar and, possibly, the ribs if the latter are
arranged on this collar, up to the point of closing off
the abovementioned air passages to a varying de-
gree.

In its European Patent Application No. 0 437 148,
the Applicant Company has proposed a more ad-
vanced embodiment of such a device, in which the
ribs have, longitudinally opposite the moulding of the
flange, discontinuities facilitating the elastic deforma-
tion of the collar until the latter is continuously applied
on the top-edge face, that is to say until the air inlet
passages are totally closed off, so as to prevent the
liquid contained in the feeding-bottle from leaking
when the child using it stops sucking. By facilitating
the elastic deformation of the collar, the discontinui-
ties of the ribs further facilitate the opening of the air
inlet passages up to an amount which is determined
as a function of the needs, linked to the rate at which
the baby sucks up the liquid contained in the feeding-
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bottle; in this respect, means for identifying the state
of the mutual screwing of the feeding-bottle and
clamping ring facilitate the identifying of a relative em-
placement corresponding to a predetermined adjust-
ment of the air inlet passages after, in the course of
screwing the clamping ring onto the feeding-bottle
neck, the point at which the clamping ring comes to
bear on the collar itself bearing on the top-edge face
is detected, by feeling a certain resistance while
screwing.

However, it seems that even if the improvements
proposed in the abovementioned European Patent
Application are adopted, there remains a certain dif-
ficulty in obtaining a predetermined adjustment of the
air inlet passages, that is to say a certain fineness in
the choice of relative longitudinal positioning of the
clamping ring and feeding-bottle neck, corresponding
to a state of predetermined mutual deformation of the
collar and teat.

Indeed, the angular offset, relative to the longitu-
dinal axis, between the position which the clamping
ring occupies with respect to the feeding-bottle neck
when it presses without deformation the collar of the
teat onto the top-edge face of the feeding-bottle neck,
viaribs, and the relative position corresponding to the
elastically deformed collar being in continuous con-
tact with the top-edge face, is only of the order of a
few tens of degrees, for example of the order of 40°
taking account of the slope, which up till now was still
constant, given to the threadings constituting the re-
spective means for longitudinally screwing the clamp-
ing ring onto the feeding-bottle neck, this slope being
generally selected so as to limit the screwing and un-
screwing of the clamping ring with respect to the feed-
ing-bottle neck to a few turns, in order to ease these
screwing and unscrewing operations.

The small angular offset between these relative
positions of the clamping ring and feeding-bottle
neck, corresponding respectively to the maximum
opening of the air inlet passages and to the closure
of the latter combines with a certain lack of precision
in the purely tactile determination of the beginning of
the longitudinal clamping of the teat collar between
the clamping ring and the top-edge face of the feed-
ing-bottle neck, that is to say the relative position giv-
ing the maximum opening of the air inlet passages, to
remove any precision in the adjustment of the latter
between a state of maximum opening and a state of
closure.

The aim of the present invention is to overcome
these disadvantages and, for this purpose, the pres-
ent invention proposes a feeding-bottle device of the
type stated in the preamble, characterised in that one
of the screwing means consists of at least one stud
and the other of the screwing means consists of at
least one incline engaged with the stud and having a
variable slope, comparatively milder in a clamping
screwing zone, engaged with the stud when the
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clamping ring occupies, with respect to the neck of
the feeding-bottle, positions in which the collar is
longitudinally clamped between the flange and the
top-edge face, and comparatively steeper in a non-
clamping screwing zone, engaged with the stud when
the clamping ring occupies, with respect to the neck
of the feeding-bottle, positions in which the collar is
trapped without longitudinal clamping between the
flange and the top-edge face.

Such a division, in the incline constituting the
screwing means located on the external peripheral
face of the feeding-bottle neck or on the internal per-
ipheral face of the clamping ring, between a non-
clamping screwing zone and a clamping screwing
zone, makes it possible to select each time the most
appropriate slope, namely respectively a relatively
steep slope promoting the speed of the screwing and
unscrewing operations when the latter do not effect
the state of the elastic deformation of the collar and
consequently the opening or closing of the air inlet
passages, and a comparatively mild slope, designed
for a fine adjustment of the relative longitudinal em-
placement of the clamping ring and feeding-bottle
neck, in order to vary the elastic deformation of the
teat collar according to the air inlet needs, when this
screwing operation is accompanied by such a defor-
mation, that is to say an effect on the air inlet passag-
es between the teat collar and the top-edge face of
the feeding-bottle neck.

This relative angular range of movement may ex-
ceed 60° for an unchanged longitudinal rib thickness,
for example of the order of 2/10 to 5/10 of a millimetre,
for a value of the order of 1° for the slope of the clamp-
ing screwing zone, and for a circumference of the or-
der of 13 cm of the external peripheral face of the
feeding-bottle neck, which was found to be totally sat-
isfactory during the tests; these numbers are how-
ever only given by way of non-limiting example.

Naturally, insofar as, depending on whether the
incline is located on the screwing face of the feeding-
bottle neck or on the screwing face of the clamping
ring, the implementation of the present invention
leads to a distinctive shaping of the feeding-bottle or
of the clamping ring, respectively, the present inven-
tion also applies to a feeding-bottle and clamping ring
having such an incline on their respective screwing
face.

A person skilled in the art will easily understand
that, in order to ensure that the clamping ring and the
feeding-bottle neck are coaxial and, consequently,
that the teat collar is clamped longitudinally in an
even manner between the flange of the clampingring
and the top-edge face of the feeding-bottle, it is pre-
ferable to provide the stud and incline in a plurality of
specimens, preferably uniformly distributed angular-
ly, about the longitudinal axis. Naturally, the respec-
tive numbers of studs and inclines, as well as their an-
gular distribution about the longitudinal axis are iden-
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tical; thus, the stud and incline are respectively ad-
vantageously provided in three specimens, mutually
offset angularly by 120° about the longitudinal axis,
but this arrangement, even though it is presently con-
sidered as optimal, only constitutes a non-limiting ex-
ample.

The comparatively mild slope of the incline in the
screwing zone with clamping of the teat collar makes
it possible to locate, with high precision, not only the
relative angular positions of the clamping ring and of
the feeding-bottle corresponding to predetermined
openings of the air inlet passages, but also the rela-
tive position corresponding both to the total closing
off of the air inlet passages and to a minimum elastic
deformation of the collar for this purpose; as aresult,
much better than the feeding-bottle devices of the pri-
or art, the device according to the invention lends it-
self to the fitting of stopping means limiting the rela-
tive rotation of the clamping ring and feeding-bottle,
in the screwing direction, to a value corresponding to
the closure of the air inlet passages without exces-
sively compressing the teat collar between the flange
of the clamping ring and the top-edge face of the
feeding-bottle neck; thus, according to a preferred
embodiment of the invention, the incline comprises a
stop-piece, for stopping the stud, terminating the
clamping screwing zone at the opposite end to the
non-clamping screwing zone and limiting the extent
by which the clamping ring is screwed onto the neck
of the feeding-bottle. This thus prevents excessively
forceful clamping which, when repeated, damages
the teat collar.

In addition, the relatively high value of the relative
angular offset of the clamping ring and feeding-bottle
between their relative positions corresponding re-
spectively to a maximum opening of the air inlet pas-
sages with no deformation of the teat collar and to a
closure of these air inlet passages with elastic defor-
mation of the teat, makes it possible to provide a pos-
itioning of the clamping ring with respect to the neck
of the feeding-bottle in a certain number of relative
positions corresponding to the engagement of the
stud with the incline, by the clamping screwing zone,
and particularly in intermediate relative positions be-
tween the two abovementioned positions, which cor-
respond to limit positions the first of which is detected
without difficulty as a result of feeling the change in
slope as the clamping ring is progressively screwed
onto the feeding-bottle neck, and the second of which
is advantageously detected, according to the prefer-
red embodiment which has just been mentioned, by
the action of the stop-piece on the stud.

According to a particularly simple embodiment,
the positioning means may comprise notches for the
snap-fitting of the stud in the clamping screwing
zone, which has the advantage of ease of tactile de-
tection and of metering, making it possible to deter-
mine without difficulty the degree of opening of the
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air inlet passages between their maximum opening
and their closure. However, other types of positioning
means could be selected and, in particular, visual
positioning means could be used, as proposed in the
abovementioned European Patent Application No. 0
437 148, the teachings of which shall be advanta-
geously combined with those of the present applica-
tion, although the arrangements in accordance with
the present invention can be also adopted in feeding-
bottle devices which do not exhibit the characteristics
of the invention described and claimed in the above-
mentioned European Patent Application.

The division, characteristic of the invention, be-
tween a clamping screwing zone and a non-clamping
screwing zone is advantageous not only in that it
makes it possible, when the stud interacts with the
clamping screwing zone, to obtain a fine and accurate
adjustment of the air inlet passages, but also in that
it makes it possible to select the slope of the non-
clamping screwing zone according to criteria which
are independent of phenomena which may arise
when the flange of the clamping ring clamps the teat
collar on the top-edge of the feeding-bottle neck.

In particular, the slope of the incline, in the non-
clamping screwing zone, may be selected so as to
make the screwing and unscrewing operations as fast
as possible, that is to say to make them correspond
to a minimum relative rotation of the clamping ring of
the feeding-bottle without necessarily incurring a risk
of unexpected unscrewing of the clamping ring when,
in a state of maximum opening of the air inlet passag-
es, the stud interacts with the clamping screwing
zone in the immediate proximity of the transition of
the latter with the non-clamping screwing zone.

For this purpose, the slope of the incline is ad-
vantageously made to increase, in the non-clamping
screwing zone, starting from the clamping screwing
zone; thus, the fitting of the clamping ring onto the
feeding-bottle neck before feeding, by bringing them
longitudinally closer together, is accompanied by a
rapid engagement of the stud with the incline, at the
point where the slope of the latter is greatest, and
then with the screwing proper, corresponding to a
milder slope of the incline, before the stud reaches
the clamping screwing zone.

For this purpose, it is possible to provide for the
slope of the incline to vary continuously in the non-
clamping screwing zone.

Preferably, however, the incline comprises, for
this purpose, in the non-clamping screwing zone, two
parts in which the slope is respectively constant; such
a choice enables the user to detect without difficulty,
in a tactile manner, the passing of the stud from the
part of maximum slope to the part of milder slope and
vice versa, which provides improved safety insofar as
it is impossible to exclude the possibility of accidental
unscrewing of the clamping ring with respect to the
feeding-bottle, for example as a result of the latter’s
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weight alone if only the clamping ring is held, when
the stud interacts with the inclined part of maximum
slope, essentially provided for facilitating the mutual
engagement, whereas the slope may be selected, in
the intermediate part between this part of maximum
slope and the clamping screwing zone, so as to prac-
tically eliminate such a risk, the materials making up
the feeding-bottle neck and the clamping ring respec-
tively being taken into account.

Other characteristics and advantages of a feed-
ing-bottle device according to the invention will
emerge from the following description, relating to two
non-limiting illustrative embodiments, as well as at-
tached drawings which make up an integral part of
this description.

- Figure 1 shows a detail of a device according

to the invention, comprising a feeding-bottle, a
clamping ring and a teat, in partial cross-
section through a plane passing through a
longitudinal axis relative to which the teat,
clamping ring and at least one feeding-bottle
neck or mouth zone being symmetrical in rev-
olution and when the teat collar is sufficiently
compressed and elastically deformed, be-
tween the flange of the clamping ring and the
top-edge face of the feeding-bottle neck, in or-
der to prevent any passage of air between the
collar and the top-edge face.

- Figure 2 shows a view of the clamping ring
along a longitudinal direction marked by an ar-
row Il in Figure 1.

- Figure 3 shows the flat development of the ex-
ternal peripheral face of the feeding-bottle
neck.

- Figure 4 shows the same device as in Figure 1,
in a similar cross-section, when the teat collar,
in a relaxed state, leaves air inlet passages pre-
senting a maximum cross-section directly op-
posite the top-edge face of the feeding-bottle
neck.

- Figure 5 depicts, in a view which is in all ways
similar to Figure 1, an embodiment variant of
the device according to the invention.

- Figure 6 shows a view of the feeding-bottle of
this variant along a longitudinal direction
marked by an arrow VI in Figure 5.

- Figure 7 shows the plane development of the
internal peripheral face of the clamping flange
in the case of this variant.

- Figure 8 shows aview of this variant, in all ways
similar to the view in Figure 4.

Figures 1 to 4 will first be referred to, wherein the
teat, feeding-bottle and clamping ring have been re-
spectively designated by 1, 2, 3 and, when mutually
assembled, constitute a device according to the in-
vention and have a respective general symmetry of
revolution about the same longitudinal axis 4, which
symmetry is possibly limited to a neck or mouth zone
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5 as regards the feeding-bottle 2.

More precisely, the neck 5 of the feeding-bottle
2 is delimited, respectively towards the axis 4 and
away from the latter, by longitudinal peripheral, re-
spectively internal 6 and external 7 faces in the shape
of cylinders of revolution about the axis 4; in a longi-
tudinal direction 45, this external peripheral face 7,
via an annular constriction 8, of revolution about the
axis 4, and this internal peripheral face 6 are connect-
ed to a smooth, plane annular face 9, perpendicular
to the axis 4, which face 9 constitutes the top edge of
the feeding-bottle 2.

The feeding-bottle 2 is made in a known manner
from a rigid material, for example glass or an appro-
priate synthetic material.

The ring 3 is also made from a rigid material, for
example a synthetic material, and, in order to fix the
teat 1 on the neck 5 of the feeding-bottle 2, it compris-
es a flat annular flange 10, perpendicular to the axis
4 and placed longitudinally opposite the top-edge
face 9 and a longitudinal skirt 11 peripherally border-
ing the flange 10, from which this skirt 11 extends in
a longitudinal direction 38 opposite to direction 45,
and intended to screw the ring 3 longitudinally onto
the neck 5 of the feeding-bottle 2, the skirt 11 of which
partially envelopes the external peripheral face 7 op-
posite which it has an internal peripheral face 12
which is also longitudinal and in the shape of a cylin-
der of revolution about the axis 4. In the region of the
flange 10, the internal peripheral face 12 of the skirt
11 is connected to a plane annular face 13 of the
flange 10, which face 13 is perpendicular to the axis
4 and faces the top-edge face 9; directly longitudinally
opposite the latter, the face 13 has, projecting in the
direction 38, a moulding 14 in the shape of an annulus
of revolution about the axis 4, in accordance with the
teachings of the European Patent Application No. 0
437 148, although the present invention can also be
applied independently of the teachings of this Euro-
pean Patent Application. Towards the axis 4, the face
13 is connected to an internal peripheral face 54 inthe
shape of a cylinder of revolution about the axis 4 to-
wards which this face 54 faces so as to delimit an axial
hole 15. This face 54 connects the face 13 of the
flange 10 to an opposite face 15 of the latter, which
face 15 is also annular, plane and perpendicular to the
axis 4. Away from this axis, the face 15 is connected
to an external peripheral face 16 of the skirt 11, which
face 16 is longitudinal and in the shape of a cylinder
of revolution about the axis 4 like the internal periph-
eral face 12, facing away from the axis 4, and is con-
nected in the direction 38 to the internal peripheral
face 12, at the longitudinally opposite end to its con-
nection with the face 15, by a plane annular edge 17
perpendicular to the axis 4.

The teat 1, for its part, is made of a piece of ma-
terial which is elastically flexible and elastically com-
pressible but waterproof, for example a silicone rub-
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ber having a Shore A hardness of the order of 30 to
70. It comprises a flat annular collar 18 of revolution
about the axis 4 to which it is perpendicular when re-
ferring to an elastically relaxed state depicted in Fig-
ure 4. This collar 18, fixing the teat 1 on the feeding-
bottle 2 by being trapped between the top-edge face
9 of the latter and the flange 10 of the clamping ring
3, has respectively towards the top-edge face 9 and
towards the face 13 of the flange 10 an annular face
19, 20 which, when referring to the elastically relaxed
state depicted in Figure 1, is plane and of revolution
about the axis 4 to which it is perpendicular. Away
from the axis 4 the face 20, via a longitudinal rim 21
in the shape of an annulus of revolution about the axis
4 when referring to the elastically relaxed state de-
picted in Figure 4 and intended to be housed between
the moulding 14 of the flange 10 and the internal per-
ipheral face 12 of the skirt 11, and the face 19 are con-
nected to an external peripheral edge 22 of the collar
18, which edge is longitudinal, is approximately in the
shape of a cylinder of revolution about the axis 4 when
referring to the elastically relaxed state depicted in
Figure 4 and is located, when referring to directions
which are radial with respect to this axis 4, between
the internal peripheral face 12 of the skirt 11 of the
clamping ring 3 and the connection of the constriction
8 of the external peripheral face 7 of the neck 5 of the
feeding-bottle 2 with the top-edge face 9.

Longitudinally opposite the latter, at least in part,
and applying the teachings of the European Patent
Application No. 0 437 148, the face 19 of the collar 18
has, by manufacture in a single piece, ribs 23 which,
when referring to the elastically relaxed state depict-
ed in Figure 4, have a configuration which is generally
rectilinear and approximately radial relative to the
axis 4 and form a projection in the direction 38; these
ribs 23 form, for example, groups 24 of three ribs,
evenly distributed angularly about the axis 4, that is
to say mutually offset by 120° with respect to the lat-
ter, it being understood that other arrangements
could be adopted in this respect. Also applying the
teachings of the abovementioned European Patent
Application, each rib 23 has a localised discontinuity
25 longitudinally opposite the moulding 14 of the
flange 10, approximately at the same distance, radial
relative to the axis 4, from the respective connections
of the top-edge face 9 with the internal peripheral
face 6 of the neck 5 and with the constriction 8 of the
external peripheral face 7 of this neck 5.

Thus, by varying the degree by which the clamp-
ing ring 3 is screwed onto the neck 5 of the feeding-
bottle 2, in accordance with the teachings of the
abovementioned European Patent Application, it is
possible either simply to make the collar 18 touch via
the ribs 23, without elastic deformation, so that the
ribs 23 leave between them, and between the face 19
of the collar 18 and the top-edge face 9, air inlet pas-
sages 26 presenting a maximum opening cross-
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section, as seen in Figure 4, or to deform elastically
the collar 18 and ribs 23, particularly by the longitu-
dinal bearing of the moulding 14 in the region of the
discontinuities 25 in the ribs 23, so as to establish be-
tween the face 19 of the collar 18 and the top-edge
face 9 a continuous contact, in a zone in the shape of
an annulus of revolution about the axis 4 and passing
through the discontinuities 25 in the ribs 23, so as to
close off totally the air passages 26 as seen in Figure
1, or to place the collar 18 and the ribs 23 in an inter-
mediate state of elastic deformation between these
two limit states, so as to leave air inlet passages 26
having a smaller cross-section than that which they
have in the state of the collar 18 depicted in Figure 4.

Towards the axis 4, the faces 19 and 20 of the
collar 18 are respectively connected to an internal
peripheral face 53 and to an external peripheral face
27 of a tubular body 28 of the teat 1, which tubular
body 28 has a general shape of revolution about the
axis 4 and longitudinally connects, through the hole
15, the collar 18 to a nipple (not shown), made for ex-
ample in accordance with the teachings of the French
Patent Application No. 88 02290 of 25 February 1988,
this example being in no way limiting; the external
peripheral face 27 of the tubular body 28 has a diam-
eter which is substantially identical to that of the in-
ternal peripheral face 54 of the flange 10 so as to pass
through the hole 15 practically without radial play rel-
ative to the axis 4, and has, opposite the face 15 of
the flange 10, an annular projection 29 of revolution
about the axis 4 intended to hold the teat 1 inside the
hole 15 of the clamping ring 3 when the latter is sepa-
rated from the feeding-bottle 2.

More information with regard to the respective
shapings of the teat 1, of the neck 5 of the feeding-
bottle 2 and of the clamping ring 3 will be found in the
European Patent Application No. 0 437 148 which will
be referred to in this respect, it being understood that
other methods for creating, between the top-edge
face 9 of a neck 5 of feeding-bottle 2 and a face 19 of
a collar 18, air inlet passages 26 which are adjustable
by elastic deformation of the collar 18, between re-
spectively maximum and zero opening cross-
sections, could be selected without necessarily leav-
ing the scope of the present invention; in particular,
according to an embodiment variant described in the
European Patent Application No. 0 437 148, the ribs
23 having the discontinuities 25 could be transferred
from the face 19 of the collar 18 to the top-edge face
9 of the neck 5 of the feeding-bottle 2, justlike it would
be possible to renounce the advantages brought by
the discontinuities 25 in the ribs 23 by providing ribs
similar to the ribs 23 but continuous on the face 19 of
the collar 18 or the top-edge face 9 of the neck 5 of
the feeding-bottle 2.

In fact, the manner in which the air inlet passages
26 are arranged is not a critical aspect of the present
invention as long as these passages 26 may be
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opened to a varying degree or totally closed by the
longitudinal screwing or unscrewing of the clamping
ring 3 with respect to the neck 5 of the feeding-bottle
2, the present invention relating to a particular meth-
od of interaction between the clamping ring 3 and the
neck 5 of the feeding-bottle 2 for this purpose.

Figures 1 to 4 depict a first illustrative embodi-
ment of the screwing means 30, 31 respectively pro-
vided on the internal peripheral face 12 of the skirt 11
of the clamping ring 3 and on the external peripheral
face 7 of the neck 5 and of the mouth 2 according to
this particular interaction method.

In this example, the screwing means 30 com-
prise, in a manner fixed to the skirt 11 for example by
manufacture in a single piece with the latter, at least
one stud 32 placed so as to project towards the axis
4, radially relative to the latter, on the internal periph-
eral face 12 of the skirt 11, in the immediate proximity
of the edge 17 of the latter; preferably, a plurality of
these studs 32 are provided, in such a way that they
are uniformly distributed angularly about the axis 4,
and a preferred embodiment has been particularly
depicted in Figure 2, according to which three mutu-
ally identical studs 32 are thus provided, with an iden-
tical longitudinal emplacement and mutual angular
offset, relative to the axis 4, of 120°. Each stud 32 is
delimited, in the example depicted, by an external
peripheral face 33 in the shape of a cylinder of revo-
lution about a respective axis 34, perpendicular to the
axis 4, with a diameter which is much smallerthan the
longitudinal dimension of the internal peripheral face
12 of the skirt 11 so as to localise the studs 32 closely,
in the immediate proximity of the edge 17 of the skirt
11; respectively away from the axis 4 and towards the
latter, the external peripheral face 33 of each stud 32
is connected to the internal peripheral face 12 of the
skirt 11 and to a plane frontal face 35, perpendicular
to the respective axis 34 and located at a distance
from the axis 4 which is substantially equal to the ra-
dius of the external peripheral face 7 of the neck 5 al-
though slightly greater than this radius so that some
functional play 39, which is radial relative to the axis
4, is left between each frontal face 35 and the exter-
nal peripheral face 7. A person skilled in the art will
easily deduce, from the rest of the description, that
other shapes could be adopted for each stud 32, and
particularly for the external peripheral face 33 of the
latter, without necessarily leaving the scope of the
present invention, within the limits of the compatibility
with the screwing means 31 borne by the external
peripheral face 7 of the neck 5 of the feeding-bottle
2, which means will now be described.

These means 31 comprise, in as many speci-
mens as there are studs 32 and with the same angu-
lar distribution about the axis 4, that is to say in three
specimens which are mutually offset angularly by
120° relative to the axis 4, threads 55 fixed to the
neck 5 and advantageously manufactured in a single
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piece with the latter, each of these threads 55 consti-
tuting an incline 37 intended to interact with the exter-
nal peripheral face 33 of a respective stud 32 and, for
this purpose, facing the longitudinal direction 38.

For this purpose, each thread 55 has a constant
continuous cross-section, which is for example ap-
proximately semi-circular, and forms on the external
peripheral face 7 of the neck 5 of the feeding-bottle 2
a projection which is radial relative to the axis 4, cor-
responding approximately to the projection which
each stud 32 forms, radially relative to this axis 4, on
the external peripheral face 12 of the skirt 11 so that
when the clamping ring 3 is screwed onto the zone of
the neck 5 of the feeding-bottle 2 by interaction of the
screwing means 30 and 31, each thread 55 is placed
in the immediate proximity of this peripheral face 12
while keeping with respect thereto some functional
play 40 of the same order of magnitude as the above-
mentioned functional play 39.

With a view to implementing the present inven-
tion, each thread 55 has at least two slopes in the
same direction, namely in the example depicted three
slopes in the same direction so as to subdivide the
corresponding incline 37 into two main zones 41, 42
respectively for screwing with longitudinal clamping of
the collar 18 between the flange 10 and the top-edge
face 9 of the neck 5 of the feeding-bottle 2 and for
screwing without such clamping, the non-clamping
screwing zone 42 being itself subdivided into two
parts 43, 44, respectively for screwing proper and for
approach. Each incline 37 thus extends over approx-
imately 180°, relative to the axis 4, which makes it
possible to screw or unscrew the clamping ring 3 with
respect to the feeding-bottle 2 by a maximum relative
rotation of a half-turn, and the clamping screwing
zone 41 as well as each of the parts 43, 44 of the non-
clamping screwing zone 42 extends over approxi-
mately 60° relative to the axis 4, that is to say over ap-
proximately 1/6 of a turn, with a respective helical
shape. This shape and these values however only
constitute non-limiting examples, and it will be possi-
ble to select other shapes and other values without
necessarily leaving the scope of the present inven-
tion.

In the clamping screwing zone 41, the slope of
theincline 37 is less than the slope of the latter in the
part 43 of the non-clamping screwing zone 42, itself
being less than the slope in the part 44 of this zone
42,

In practice, the slope in the clamping screwing
zone 41 is such that when a stud 32 bears in the di-
rection 45 against the extreme part 46 of this zone 41
which is furthest away longitudinally from the top-ed-
ge face 9 of the neck 5 of the feeding-bottle 2, as
shown in Figure 1, the collar 18 assumes, under the
pressure from the flange 10, its shape which totally
closes off the air inlet passages 26 but that beginning
to unscrew, by progression of the stud 32 along the
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clamping screwing zone 41, starting from this ex-
treme part 46 of the latter, brings about the progres-
sive opening of the air inlet passages 26. In addition,
this slope is such that when a stud 32 bears in the di-
rection 45 at the transition 47 between the clamping
screwing zone 41 and the part 43 of the non-clamping
screwing zone 42, as shown in Figure 4, the collar 18
assumes its elastically relaxed shape, that is to say,
it frees the air inlet passages 26 with a maximum
cross-section, while being held against the top-edge
face 9 of the neck 5 of the feeding-bottle 2 by the
flange 10 of the clamping ring 3. It will be noted that
in these two positions of a stud 32 with respect to the
clamping screwing zone 41 as well as in any inter-
mediate position, the elasticity of the collar 18 tends
to hold the stud 42 pressed in the direction 45 against
this zone 41 so that, in particular, the opening of the
air inlet passages 26 with an increasing opening
cross-section takes place automatically, as a result of
the elasticity of the collar 18, as the clamping ring 3
is progressively unscrewed from the position of the
latter, with respect to the feeding-bottle 2, depicted in
Figure 1 and until the relative position depicted in Fig-
ure 4, each stud 32 travels along the zone 41 of a re-
spective incline 37.

In other words, the slope of the clamping screw-
ing zone 41, considering its angular development rel-
ative to the axis 4 and the circumference of the ex-
ternal peripheral face 7 of the neck 5 of the feeding-
bottle 2, is such that the longitudinal distance covered
by a stud 32, travelling along it from its extreme part
46 until the transition 47 with the part 43 of the zone
42, corresponds substantially to the thickness of arib
23, measured longitudinally at rest. By way non-limit-
ing example, favourable results were obtained during
the tests by providing a slope of 1° for the clamping
screwing zone 41, for a thickness of eachrib 23, inthe
elastically relaxed state of the collar 18, of the order
of 2/10 to 5/10 of a millimetre, an angular develop-
ment of the order of 60° for the zone 41 and a circum-
ference of the order of 13 cm for the external periph-
eral face 7 of the neck 5 of the feeding-bottle 2.

As depicted, means are preferably provided for
halting the screwing of the clamping ring 3 on the
neck 5 of the feeding-bottle 2 when the studs come
into contact with the part 46 of the clamping screwing
zones 41, for example in the form of a respective
stop-piece 48 having the shape of a shoulder forming
a projection, both with respect to the respective in-
cline 37, in the direction 38, and on the external per-
ipheral face 7 of the neck 5, in a plane including the
axis 4, in the immediate proximity of the extreme part
46. In addition, in order to facilitate the identifying of
the angular position of the clamping ring 3 with re-
spect to the neck 5 of the feeding-bottle 2 when the
studs 32 travel along the clamping screwing zones
41, that is to say the identifying of a certain number
of predetermined opening cross-sections of the air in-
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let passages 26, the clamping screwing zone 41 is ad-
vantageously provided with positioning means, for
example in the form of notches 49 allowing a reversi-
ble snap-fitting, under the effect of the elasticity of
the collar 18, of the respectively corresponding stud
32; four notches 49 have thus been provided in each
zone 41 in the example depicted, between the ex-
treme part 46 and the transition 47, with an even an-
gular distribution relative to the axis 4, but other se-
lections could have been made without necessarily
leaving the scope of the present invention.

In the screwing part 43 proper of the non-clamp-
ing screwing zone 42, the incline 37 has a much
steeper slope than that which it has in the clamping
screwing zone 41, and for example a slope of 8° 45
min, a number which has given favourable results dur-
ing the tests but nevertheless only constitutes a non-
limiting example. When a stud 32 travels along this
part 43 of the zone 42 of the incline 37, it is no longer
forced in the direction 45, that is to say towards a con-
tact with the incline 37, by the elasticity of the collar
18 which is in the elastically relaxed state; now, con-
sidering the angular development and angular posi-
tioning of the threads 36 which have been described,
each stud 32 must advance over part of its travel
along a respective incline 37 between the thread 55
which defines this incline 37 and a flank 50, delimiting
in the direction 45 a thread 55 which is immediately
adjacent in the direction 38; in particular, the extreme
part 46 of the clamping screwing zone 41 of the in-
cline 37 of the thread 55 which is immediately adja-
cent in the direction 38 corresponds longitudinally to
the transition 51 between the parts 43 and 44 of the
non-clamping screwing zone 42 of the incline 37 of a
thread 55; in order to avoid any locking of a stud 32
by this immediately adjacent thread 55 in the region
of the extreme part 46 of the clamping screwing zone
41 of the incline 37 of this thread, each flank 50 is pro-
longed beyond the region of the extreme part 46 and
the stop-piece 48 of the corresponding incline 37,
parallel or approximately parallel to the screwing part
43 proper of the non-clamping screwing zone 42 of
the incline 37 of a thread 55 which is immediately ad-
jacent in the direction 45, keeping with regard to this
part 43 a gap which is sufficient for allowing a stud 32
to pass through; this gap is preferably close to the di-
ameter of the external peripheral face 33 of such a
stud so that the latter is guided positively between the
part 43 of the zone 42 of the incline 37 corresponding
to it, and the flank 50 of the thread 55 which is imme-
diately adjacent in the direction 38 as the screwing
part 43 proper is progressively cleared.

The approach part 44 of the non-clamping screw-
ing zone 42 extends for its part from the transition 51
until the connection between the external peripheral
face 7 of the neck 5 of the feeding-bottle 2 with the
constriction 8, with a slope which is still increased
with respect to that of the screwing part 43 proper,
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and for example of 16° 42 min, this value, however,
only being stated by way of non-limiting example; in
this region, each stud 32 is free to advance longitu-
dinally between the part 44 of the incline 37 corre-
sponding to it and the flank 50 of the thread 55 which
is immediately adjacent in the direction 38 as a result
of the substantial difference in slope between the re-
spective inclines 37, that is to say between these
threads 55 themselves.

Thus, the slope of each incline 37 increases pro-
gressively, from the extreme part 46, comparatively
furthest away longitudinally from the top-edge face 9,
to an extreme part 52 constituted by the opposite end
of the part 44 to the transition 51 of the latter with the
part 43, separated longitudinally by a distance of the
order of 12 mm with regard to the extreme part 46 in
the non-limiting example depicted.

Other means could be used for obtaining this
slope progression, forming a distinctive feature of the
present invention. Thus, according to an embodiment
which is not shown but may be easily understood by
a person skilled in the art, it would be possible to con-
nect to a clamping screwing zone 41, identical to that
which has been described, a non-clamping screwing
zone 42 in which the slope would be constant, while
being greater than that of the clamping screwing zone
41. According to another embodiment, represented
diagrammatically by a dot-and-dash line 37’ in Figure
1, the incline could have a continuous slope variation,
preferably limited to the non-clamping screwing zone
42, between a minimum slope which it would have in
its zone which is furthest away longitudinally from the
top-edge face 9 of the neck 5 of the feeding-bottle 2,
for constituting the clamping screwing zone 41, and
a maximum slope which it would have in an extreme
part located nearest longitudinally to this top-edge
face 9.

In addition, considering the privileged interaction
which is established between the external peripheral
face 33 of each stud 32 and the clamping screwing
zone 41 of a respectively corresponding incline 57, it
would be possible to give this external peripheral face
33 a shape such that it has, in contact with the zone
41 of the incline 37, a helical facet of identical inclin-
ation, so as to increase the mutual contact surface. A
positioning similar to that ensured, in the case of the
embodiment depicted in Figures 1 to 4, by the rever-
sible snap-fitting of each stud 32 in one of the notches
49 of the zone 41 of the corresponding incline 37
could then be advantageously ensured by the rever-
sible mutual snap-fitting, under the effect of the elas-
ticity of the collar 18, of a notch arranged on this facet
and of one of the bosses arranged on the zone 41 of
each incline 47, with a plurality of respective bosses,
for example four, replacing the previously described
notches 49 and laid out like the latter.

As shown in Figures 5 to 8 which will presently be
referred to and in which can again be found the nu-
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merical references 1 to 29 designating parts of the de-
vice identical to those which have been described
with the same references in relation to Figures 1 to 4,
as well as the longitudinal direction references 38 and
45, the screwing means respectively provided on the
internal peripheral face 12 of the skirt 11 of the clamp-
ing ring 3 and on the external peripheral face 7 of the
neck 5 of the bottle 2 may be transposed.

Thus, in the embodiment depicted in Figures 5 to
8, it is the external peripheral face 7 of the neck 5 of
the mouth 2 which has, in this case in the immediate
proximity of the constriction 8, three studs 132 pro-
jecting from this external peripheral face 7, along
axes 134 which are radial with respect to the axis 4,
this number and this relative arrangement of the
studs 132 of course only constituting, also in this
case, non-limiting examples. Each stud 132 is delim-
ited by an external peripheral face 133 in the shape
of a cylinder of revolution about the axis 134 and by
a frontal face 135 perpendicular to this axis and facing
the internal peripheral face 12 of the skirt 11 of the
clamping ring 3, keeping with regard to this face 12
some functional play 139, which is radial relative to
the axis 4, and in all ways comparable to the previous-
ly described functional play 39; the dimensioning of
the external peripheral face 133 is selected in the
same way as that of the external peripheral face 33.

The studs 132 thus constitute on the external
peripheral face 7 of the neck 5 of the feeding-bottle 2
respective screwing means 130, which are in all ways
comparable to the screwing means 30 provided on
the internal peripheral face 12 of the skirt 11 in the
case of the embodiment described with reference to
Figures 1 to 4, for interacting with screwing means
131 which are for their part in all ways comparable to
the screwing means 31 but borne in this case by this
internal peripheral face 12 instead of being borne by
the external peripheral face 7 of the neck 5 of the
feeding-bottle 2.

These means 131 are in the form of three threads
155 which are mutually identical and distributed angu-
larly with a mutual offset of 120° relative to the axis
4 and each of which is intended to interact with a re-
spective stud 132 by constituting a respective incline
137 facing in this case in the longitudinal direction 45,
each thread 155 having in the direction 38 only one
flank 150 which is for its part comparable to the flank
50 of the threads 55.

With a view to implementing the present inven-
tion, each incline 137 runs progressively further away
from the face 13 of the flange 10, with a slope which
increases either progressively, in a continuous man-
ner, as has been represented diagrammatically by a
dot-and-dash line as 137’, or with a sudden variation
between two zones 141 and 142, for screwing with
clamping and for screwing without clamping respec-
tively, this latter zone being preferably subdivided into
two parts 143 and 144 for screwing proper and for ap-
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proach respectively.

The clamping screwing zone 141 is in all ways
comparable to the previously described zone 41 and,
in the example depicted, extends helically with a pre-
determined slope as was said with regard to the
clamping screwing zone 41, from an extreme part 146
which is comparatively closer longitudinally to the
face 13 of the flange 10 and with which a respective
stud 132 interacts when the collar 18, by elastic de-
formation between the flange 10 and the top-edge
face 9, presses without discontinuity on the latter so
as to prevent any passage of air between them, as
shown in Figure 5, to a transition 147 with the part 143
of the zone 142, a stud 132 bearing in the direction
38 againstthe zone 141 in the region of this transition
147 corresponding to an elastically relaxed state of
the collar 18, which is nonetheless held without long-
itudinal play between the flange 10 and the top-edge
face 9 of the neck 5 of the feeding-bottle 2, as shown
in Figure 8. For this purpose, the angular develop-
ment and slope of the zone 141 may be defined as
was said with regard to the zone 41 of the threads 36.
Like this zone 41, the zone 141 may have notches
149 for positioning certain positions of the respective-
ly corresponding stud 132, so as to define a certain
number of relative positions of the clamping ring 3 and
of the feeding-bottle 2 corresponding to predeter-
mined cross-sections of the air inlet passages 26, and
a stop-piece 148 may be provided in the region of the
extreme part 146 of the zone 141 for preventing, by
abutment against a respectively corresponding stud
132, excessive screwing of the ring 3 onto the neck
5 of the feeding-bottle 2, which could result in the col-
lar 18 being damaged.

The screwing part 143 proper of the non-clamp-
ing screwing zone 142 may for its part be shaped and
placed in position as was said for the part 43 of the
zone 42, and is connected by a transition 151 to the
approach part 144, which may be dimensioned and
placed in position as was said for the approach part
44 and extends as far as an extreme part 152 located
in the region of the edge 17 of the skirt 11 of the ring
3.

Naturally, in this case also, the threads 155 have
relative to the axis 4 radial dimensions such that
some functional play 140, of the same order of mag-
nitude as the functional play 139, is left between them
and the external peripheral face 7 of the neck 5 of the
bottle 2.

A person skilled in the art will easily understand
that this other embodiment of a device according to
the invention may experience the same variants as
the embodiment described with reference to Figures
1 to 4, just as other variants may also be provided
without necessarily leaving the scope of the present
invention.
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Claims

1.

Feeding-bottle device, comprising:

- a feeding-bottle (2) comprising a neck (5)
having a longitudinal axis (4), a transverse,
annular, top-edge face (9) and a longitudi-
nal, external, peripheral screwing face (7),

- aclamping ring (3) comprising a transverse
annular flange (10), placed opposite the
top-edge face (9) and a longitudinal, inter-
nal, peripheral screwing face (12) placed
opposite the screwing face (7) of the neck
®),

- ateat (1) comprising a transverse, flat, an-
nular collar (18), trapped between the top-
edge face (9) and the flange (10),

in which the screwing faces (7, 12) have respec-
tive, mutually engaged means (30, 31, 130, 131)
for longitudinally screwing the clamping ring (3)
onto the neck (5) of the feeding-bottle (2) by rel-
ative rotation about the longitudinal axis (4) and
in which an assembly formed by the top-edge
face (9), the flange (10) and the collar (18) is
made so as to open or close, in an adjusted man-
ner, an air inlet passage (26) between the collar
(18) and the top-edge face (9) depending, re-
spectively, on the extent by which the clamping
ring (3) is screwed onto the neck (5) of the feed-
ing-bottle (2) and the extent by which it clamps
the collar (18), longitudinally, between the flange
(10) and the top-edge face (9),

characterised in that one (30, 130) of the screw-
ing means (30, 31, 130, 131) consists of at least
one stud (32, 132) and the other (31, 131) of the
screwing means (30, 31, 130, 131) consists of at
least one incline (37, 137) engaged with the stud
(32, 132) and having a variable slope, compara-
tively milder in a clamping screwing zone (41,
141), engaged with the stud (32, 132) when the
clamping ring (3) occupies, with respect to the
neck (5) of the feeding-bottle (2), positions in
which the collar (18) is longitudinally clamped be-
tween the flange (10) and the top-edge face (9),
and comparatively steeper in a non-clamping
screwing zone (42, 142), engaged with the stud
(32, 132) when the clamping ring (3) occupies,
with respect to the neck (5) of the feeding-bottle
(2), positions in which the collar (18) is trapped
withoutlongitudinal clamping between the flange
(10) and the top-edge face (9).

Device according to Claim 1, characterised in that
the stud (32, 132) and the incline (37, 137) are re-
spectively provided in three specimens, which
are mutually offset angularly by 120° about the
longitudinal axis (4).

Device according to either of Claims 1 and 2,
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characterised in that the incline (37, 137) com-
prises a stop-piece (48, 148), for stopping the
stud (32, 132), terminating the clamping screwing
zone (41, 141) at the opposite end to the non-
clamping screwing zone (42, 142) and limiting the
extent by which the clamping ring (3) is screwed
onto the neck (5) of the feeding-bottle (2).

Device according to any one of Claims 1 to 3,
characterised in that it comprises means (49,
149) for positioning the clamping ring (3) with re-
spect to the neck (5) of the feeding-bottle (2) in
relative positions corresponding to the engage-
ment of the incline (37, 137), with the stud (32,
132), by the clamping screwing zone (41, 141).

Device according to Claim 4, characterised in that
the positioning means (49, 149) comprise notch-
es (49, 149) for the reversible snap-fitting of the
stud (32, 132) in the clamping screwing zone (41,
141).

Device according to any one of Claims 1 to 5,
characterised in that the slope of the incline (37,
137) increases, in the non-clamping screwing
zone (42, 142), starting from the clamping screw-
ing zone (41, 141).

Device according to Claim 6, characterised in that
the slope of the incline (37°, 137’) varies continu-
ously in the non-clamping screwing zone (42,
142).

Device according to Claim 6, characterised in that
the incline (37, 137) comprises, in the non-clamp-
ing screwing zone (42, 142), two parts (43, 44,
143, 144) in which the slope is respectively con-
stant.

Feeding-bottle intended to be part of a device ac-
cording to any one of Claims 1 to 8, characterised
in that its neck (5) comprises the said variable-
slope incline (37), on the screwing face (7).

Clamping ring intended to be part of a device ac-
cording to any one of Claims 1 to 8, characterised
in that it comprises the said variable-slope incline
(137) on its screwing face (12).
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