
;pqe3emj(6THNZ 23 July 2002 TITLE: Feed bottles for babies  DESCRIPTION
This invention relates to feed and drink bottles far babies and in
particular to such battles as are made from plastics material by an aseptic
injection moulding process. Feed bottle far babies generally comprise a
container for the milk or other nutrient liquid (feed); a (natural or
synthetic) rubber teat far the mouth of the container, and a screw-threaded
cap to fit on the mouth to retain the teat in position. To ensure that a
baby's feed is not contaminated, it is usual to sterilise the bottle balers
use, as by cleaning the bottle m a sterilising liquid or using a steam
steriliser. The same needs to be done with the tact and the cap of the
bottle, to ensure their sterility. However, sterilisation, or even thorough
cleaning of a baby's wattle, may be over looked, or earned out
inadequately, causing the feed to become contaminated. According to one
aspect of the present invention, there is provided disposable, preferably
aseptic, battles intended tar a single-use only. This is achieved by
ensuring that the closure of the bottle cannot be removed once it has been
fitted fully in place. One such method of doing this is disclosed in
EPA-081 g417, which shows a weds-mouthed bottle body having a closure snap
fitted to it the closure nipping the periphery of a wide flange on a teat
between itself and the mouth of the body After it has been fitted the
closure cannot be removed because a curved flange on the closure denies the
user access to the    23 July 2002 Z rim of the closure. This known bottle
suffers from serious disadvantages. One is that the bottle cannot be
manufactured by known techniques, because of the reentrant angles fn both
the body and the flange. Even were this difficulty to be overcome, another
disadvantage is that the complicated construction of the bone would make it
extremely expensive to manufacture, thus militating against users being
prepared to pay so much for a single use battle. Another disadvantage apses
from the fact that the closure has to be pushed home by the user. It is
inevitable that a flustered mother would sometimes push only part of the
closure rim aver the latching shoulder over the latching shoulder on the
body, leaving the rest of the closure canted at a slight angle, which would
prevent the battle from being fluid-tight. She could be misled by the noise
into thinking the closure was fully home, when only part of it was. This
known 'theoretical' invention also is potentially dangerous to the baby,
because a baby could pull the end of the teat so hard that its flange
ceases to be clamped between the closure and the body, enabling the baby to
puff the teat out of the bottle converting roe teat into a
potentially-lethal object which could suffocate the baby try becoming
lodged in its windpipe In addition, it may be possible with this bottle far
the baby to deform the bottle immediately below the closure to an extant
such that the fluid seal between the body and closure is broken, leading to
a leakage of tire liquid from the bottle which could prove dangerous to a
feeding infant. The present invention overcomes these disadvantages by
providing a screw-threaded connection between the closure and the body thus
ensuring 
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remains parallel to the plane of the mouth of the body as it is being
screwed into its latched positions !n addition the body is in the shape of
a simple beaker which enables it to be made at high volumes by an injection
moulding machine under aseptic conditions. The teat is clamped irremovably
to the closure by means of a retainer disc. The body does net come into
contact with the teat, thus permitting the flange of the teat to be
considerably smaller in area than the mouth of the body, thus economising
in the use of the relativelyexpensive material from which the teat is made.
According to another aspect of the invention, the teat is banded to the
closure In a manner which does not rely on the use of a retainer disc, so
that the two become an integral unit. While such a unit may become coupled
to a bottle body in an irremovable manner, it is within the purview of this
invention for the one-way latching to be omitted, permitting the closure
unit to be used more than once an a body containing liquid feed. According
to yet another aspect) the invention provides a feed bottle of which the
body is formed with an integral teat, while access to the interior of the
body is provided at an open end remote Pram the teat. The open end is
intended to be closed after filling, in either a removable or irrernovabia
manner) depending on the nature of the coupling Between the end of the body
and a cap movable betvveen a remote position gluing access to the open end,
and a closed position providing a fluid-tight coupling with the body.
According to a yet further aspect, the invention provides a feed battle of
which the major components ace made of plastics materials by an aseptic
process, the   23 July 2002 4 battle including: a body for holding a
quantity of milk or other liquid, the body having a teat of plastics
material permanently secured to it) or integral with it) and an open end at
a location remote from the teat, the open end being intended to be sea3ed
in a fluid-tight manner by means of a cap, the coupling between the cap and
body being suG1 tfiat the coupling has to be broken to permit fhe cap to be
removed from the body, the breakage ensuring that the cap is not again able
to achieve a fluid-ught ft with the body. Accordngly the present invention
provides a feed bottle which is as claimed in the appenaed respective
claims The present invention will now be oescribea by way of exempla wth
reference to the accompanying arawings, in which. 



Figure 1 ,s an expiodeC side elevation of one embodiment of thG invention,
of which the component parts shown in Fig 1 (a)-(e~ are in section; Figures
1 A and 1 B show a variant on Figure 1; Figure 2 is a side elevation of the
bottle shown in Fig. 1 when assembled, witn volume gr aduatrorts appEied to
the sine of its baay; Figure 3 is a section of the line III-III of Fig. 2,
showing one embodiment of irreversible coupling between the body and
closure; Figure a is a sectional view of the upper part of another feed
both a of this invention; Figure 5 is a view, similar to Fig. ~, of another
embodiment of the invention; Figure r; is another view, similar to Fig 4)
of another embodiment) m ___ . , _ .. , ~.~;, ~,~alW-. ,..~ .. ,.r,.. _. ..
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2002 5 which a retainer disc has been dispersed wttti; Figure 7 shows a
variant of Figure 6; Figure 8 Is a view similar to Figure 6, showing the
presence of an additional skirt on the closure; Figure 9 is a view s~mi3ar
to Figure 6, showing different method of 



providing the closure with another form of irremovable coupling; Figure 10
is a view similar to Figure 8 showing yet another form of couplms ba~nraen
the closure and body; Figure 17 is a sectional view of another embodiment
of combined closure anu teat; Figure 12 is a diagrammatic isometric view of
a teat modified for use with the Figure 11 embodirner~t; Figure 13) is a
diagrammatic view, part in section, of another form of combined closure and
teat; Fvgure 'S4 vs a side elevation, part in section, of anothEr
embodiment of the invention, having a seatab3e cap at the end of the body
remote from the teat; arid Figure 1~ is a view, similar to Figure 13, of an
alterrratwe form of that embodiment. In the foltowing description of the
drawings, components which are similar in different Figs. retain their
original references. The bottle shown in Figure ~ and 2 comprises basically
a taody 2 acting as the contawer of the liquid teed. At its upper end (as
viewed), the wide m oath   23 July 2002 6 



a of the body is formed with screw-threads B and with a projecting annulus
of ratchet tenth 8, Intended to cooperate with the threads 6 is a closure
10 having lts inner surfaces formed with complementary screw-threads 12 and
having an axtanued skirt 1~ with an annular series of complementary ratchet
teeth 1fi, to be described in more detail below. Intended to be clamped
between the closure and the body is a retaner disc 18 having a holiaw stub
20 projectrng from it. A teat 22 for the bottle has an end flange 24) the
diameter of the annular flange being s)gnlficantiy smaller than the inner
diameter of the mouth 4. The inner diameter of the Opening in the teat rs
an elastic ft an the stub 20. Designed to chp aver a shoulder 25 on the
closure 10 is a teat shield 26. In Figures 1A and 8 the retainer disc 18 ~s
provided with a vent hole 19 at a shoulder of the disc. Tile vent hole
allows pressure equalisation ecther side of the teat, i.e. inside and
outside The hole vents back into the battle and an infant sucking an the
teat can keep the seal around the teat. A feeding infant does not have to
remove its lipshrtnuth from the teat to equalise the air pressure to gain
further liquid flow. Consequently, the bottle becomes anti-colic. As
infants breathe through their nostrils oaring feedng necause of the
pressure equalisation facility the nfant is (ass likely to swallow feed
down the wrong way. Figure 3 shows the two annular series or interengaging
teeth on the bony 2 and the cap 10. As can #~e seen from lt, both series of
teeth 8 and 16 era n the form of ratchet teeth, wrth each tooth having a
radial face and an obliq ue face. The angle of obliquity is determined by
the nature of the material from which both the cap and th$ body are made.
As can be seem from Figure 1, the cap 10 ~1~11r...- ..~.. . w. _ ,.~y~,y..-
.  i...,q.10(fi  r .--. ,.y~_. . vYy..H.w..`   23 July 2002 7 has at its
centre an opening which is a close fit on the other part of the teat
adjacent to the flange 24, fn order to arrive at the assembled bottle shown
in Figure 2, the teat 20 is first pushed into place in closure 1Q
Thereafter the disc 18 ~s positioned inside the closure 1 Q, with the stub
being embraced by the inner surfaces of the flange 24 and the at~acent
surface of the teat. After the pody 2 has been charged with the necessary
vaiume of feed, the closure is then screwed an to the body. luring this
movement, the teeth 1fi on the closure do not touch the threads o. Towards
the end of the screwing action, the teeth on the closcsra 16 and oody 8
come into contact with each other, and their oblique faces slide on each
other, suoh movement aeing permitted by the elastac nature of the materials
of whiG1 the closure and body are trade. This `double ratchet' construction
ensures that) white the closure may move relatively to the body in the
screwing-on direction, ft is impossible far the closure to be unscrewed
from the body, so that) once assembled (whvch happens afiter the feed has
been put in the botttey, the closure cannof be removed from the body. This
ensures that tna bottle cannot be reused as a feed battle, so that it is a
'smgie-use' (ar 'dvsposable') bale. it is a feature of tn~s invention that
alt the components of the bottle are made of plastics materials which may
be made into the components of the bottle by an aseptic process, so chat
the products do not deed past-sterilisation, but can be packed as
manufactured. With ail interior surfaces of the bottle, and bot,~t
irttervor and exterior surfaces of the tEat, becng aseptic, tttr, user need
dt~ nothing but ensure that the feed is sterile before putting it in the
bottle anp closing i by   23 July 2002 8 means t~f the closure. Amongst the
materials which can be used for the body, retainer disc and closure are
polypropylene and poiyathyiene, A suitable material for the teat itself,
and one which is more expensive than the others, is a thermoplastic
elastomer, such as that sold under the trade name KRATON. Not al( teat
materials lend tt~emsatves to being made by an aseptic process) in wl^~ich
case the teats nave to be pre-ster~tised before neing positioned in the
closure. After manufacture and assembly (in those versions which comprise
separate components, not necessarily of the same plastics material) the
bottle, if it is not 8saptic as made, may be rendered sterile by means of
irradiating It with ultrav~olet or Infrared radiation, with x-rays) a~mma
rays ar an electron beam. subject to the plastics materials not being
degraQed as a result. In the bottje of Figures i-3, the disc 1 B prevents
tt~Ie test from being pulled ouz from its position between the closure and
the disc. in addnion, mtraversian of the teat, as by the finger of a baby,
atso cannot bring about saparatian of the teat from the closure. This flt
can be enhanced by aesigni;~g the disc sa that its periphery is stamped
between the closure and the rim of the bogy. 'Cite presence in the final
bottle of the disc gives such stiffness to the closure that detarrnined
pressure Inwardly on the body irnmadiately below the skirt 14 is unaaie to
distort the body suffrciently for it to come away from the interior of the
closure by a distance enough to allow air into the bottle, or feed zo teak
from it. Thus, under all foreseen Conditions of use, neither the baby nor
its carer is able to regain access to the bottle once it has (seen latched
in position; 
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the bottle to lose ft fluidtightness, In that form of the invention shown
in Fig. 4, the teat 22 is held irremovably an the cap 9 0 by means of a
retainer ring 28) The ring is shapes so that ~t is able to clamp the flange
24 of the teat between itself and the closure. Its axially-directed
cylindrical part 30 is farmed at its free and with an outer I~p ar bead 32.
The spacing of this lip from tt~e red jai flange 34 of the nng is related
to the thickness of the flange 24 of the teat so tf~at, when the ring has
been pushes in to the mouth of the teat, the lip forces the material of the
teat to daf4rm siigntiy so that the tae: embraces the rim flf the opening
in the closure t0. in this embodiment, and rn many other emaodiments) of
this Invention, the closure arid toady can have the cooperating cats of
ratchet teeth to ensure tnat, once tightened, the ciasure cannot be removed
frarn the hady by unscrewing, although these teeth are not clearly spawn in
the drawings, for clarity. in the Figure ~ embodiment, the Gosura 14 is
farmed with two stepped flangES 3B and 38. The outer cylindrical surface of
flange 38 is farmed ~ wlth screw-threats ~0. Intended to engage the threads
44 ~s a lock ring ~2, having an inwardly-directed flange ~#A~ and a
complementary set of intemai screw-threads. When the lock ring is screwed
into pes~tion on flange 36) it clamps flanCe 24 of teat 22 between itself
and the shoulder of the closure between the two flanges. Although not shown
m the drawing, the ring a2 is movable relatively to the screw-threads ~0 fn
oniy the tightening direction, sa that it toe is not removable Pram its
camping engagement an the teat. in the Figure 6 version of the invention,
the retainer disc is dispensed   23 July 2002 10 with, lnstsaa) the teat Z2
is made integrally with the closure by a two-step ('two- _ shot')
manufacturing process) by whcct~ the contacting sulfates of the teat flange
24 and end wall 46 of the closure be~me pont#ed together. This bond ensures
the safety of the bottle, while its fluid-tightness is ensured by the ft
between the closure and body. fn tire Figure fi embodiment, the mouth of
the body may be stiffened, by fnrrnlng a thick ring 48 of plastics material
which resists inwards displacement of the body relative to the skirt of the
closure. Figure 7 shows one embodiment of this invention in which the teat
2~ !s bonded to the closure 1 G, ar is kept in place in it by a retainer
18. In this version, the screw-threads by wnich the closure is secured to
the body 2 are interns! of the body, and external of the closure. Although
not shown in the drawing, the interior of the body may be formed with a
series of interns! teeth intended to mesh with complementary teeth
projecting below the screw-thteaaad skirt 13 of the closure when the
closure is nearing the end of its screwing-n motion relative to the body,
and after the fit between the closure and body ~s fiu~d-tight_ Tne
mterengaging ratchet tooth play no part in ensuring the fluid-tightness of
the seal. Dut are provEded safely to prevent the closure's being unscrewed
Pram the body after the closure has been screwed fully home. As the form
and posltvan of the ratchet teeth do not farm part of the subject-matter of
this invention, they are not described in any further detail herein. This
embodiment has the advantage treat na arnaunt of inwards farce on the wall
of the body near or on its thickened rim 3 nas any effect on tie seal
between the closure and the body, ant! similar force applied to tns closure
cannot distort the skirt ~ 3 away from the rim 3. - _-_ -_ `^MW~.'^'~n ~
_..y..r~W~111.rN.._ . ..v~~lw" C^1b~^V^.u..   23 July 2002 I1 Figure 8
version is slmitar to that of Figure fi, except that the resistance to _
inwards deformation is provided by a close-fitting skirt 5a extending from
the end wall 46 against the inner surface of the mo~ttl of the body. 



The smbodvment of Fvgure 9 is similar to that of Figure fi, with the
difference that a nb fi2 is prav~dad an the body 2. That face of the rib 62
facing the closure is formed with an upwardly-directed (as viewed) set of
ratchet teeth 8, while the opposing end face of the stcirt 14 of the
closure is farmed with a complementary set of ratchet teeth 16. in Char
version shown m Figure 10, this likewise is similar to that of Figure 8,
except that the one-way cac~pfing between the closure and the body takes
far the form of a least one annular rib 64 of triangular cross-section on
the body, and a complementary rib or recess ifs an or in the skirt ~ 4.
This form of coupling means triat tf~e closure has to be pushed on to the
body 2, which has the objections manaoned above. In Figure 11 versianT the
teat 22 is also secured directly to the closure 10. i he encc wall 46 of
the closure is formed with at least two inwardly-and axiallydirectad
retainers ~8 of 'mushroom' shape. As shown in Figu re t 2, the flange 2~4
of If~e teat is formeo with two openings 6Q. Preferably the inner diameter
of the openings BO is slightly less than tna diameter of the 'stacks' of
the retainers 58. The heads of the retacners are sloped or athewise shaped
to faciiltate their being pushed into the openings 60 in the teat. When the
retainers ar a fully in place) the wails of the openings fi0 are a
fluid-tight grip an the stalks) and the heads of the retainers rest against
the inner face of the flange 24. There are as   23 July 2002 I? many
retainers on the dosure as are needed to ensure that the contact between
the cap and the teat is fluid-tight aver the whole area of the flange, to
prevent milk etc. from seeping out from taetween the cap and the teat in
use. In that version of the invention shown in Figure t3 the flange 24 of
the teat 22 is convoluted and engages the closure ire a fluid-tight manner
without the use of auxiliary members, by virtue of its inherent elasticity
The length of its cylindrical flange as formed) pnor to its being folded
about a cylindrical range fit extending from the inner end of the opening
in the end wall 46 of the closure, ensures that the teat grips the flange
2a toe tightly to be dislodged by pu11in9 on the exposed part of the teat,
or by introversion of the teat into the interior of the body. in a11 the
above emr5odiments of this uverstian, the closure is stated as havi;~g to
be screwed or otherwise co:~plea on to fhe body of the bottle by the user
after the liquid feed has been put in the body. AS an alternative to this,
the cooperatcng screw-threads may be mane of such a plastics material ) and
to have a cross-sections! shape, that permits the eap to tie pushed an to
the mouth of the Body, and only finally tightening the screw. The shape of
the interfockmg ratchet teeth may also be modified to facUtate their coming
into engagement with each other by relative axial movement. In contrast to
all the praviaus embodiments of this invention, in the versions shown irt
Figures 14 and 15, the closure 66 is not used to hold the teat, but is used
merely to close the mouth of the body of the bottle. in these versions, the
mouth is formed at the ena of the body remote from the teat. The mouth rnay
. . _. _",~. t .~. _ . - e..:.~..,-~-":~ . _ .... ,..... 



23 July 2002 13 be provided with a beaded edge 64. The closure &6 has in
its edge flange fiB an annular recess of cross-section complementary with
that of the bead 64. One or other of the two annular wails of the recess is
intended to have a fine of weaksZess around its base. In contrast with the
other versions of the wvenf~on) while the closure E6 is able to de removed
fairly easily from the beaded edge, the act of doing sa applies such force
to the respective waif that it t~reaks along its line of weakness and
becomes detached from the rest pf the closure. This Qnsures that, while the
closure may be removed, it cannot be replaced, thus preventing the bottle
from befig reused as a baby bottle. 1n the Figure 14 version, tf~e closure
70 is moulded in ono piece with the rest of the body which, in this
version, has the teat 22 also moulded in ana piece with the body. The mouth
of the opening in the body is slightly flared a~twardly, and the closure is
formed with an mwardiy-directed lip T2. This lip has a line of weakness at
its coat, so that it too becomes separated from the rest of the closure
when force is applrad to remove the closure from its gnp on the flared
mouth of the body. In a11 versions of the bottle, and as shown rn Figure 2)
the pl2stics rnatenai forming the body may be transparent ar translucent)
and Graduation marks 8Q Tray be moulded or otherwise formed in, or applied
ta, its walls to act as a guide to the volume of feed in the bottle.
Accordingly it will be seen that this invention provides baby feed battles
which may ba made py an aseptic process of plastics material, and whrch are
inherently of maxper,siva construction, particularly when made in large
numtsers.   23 July 2002 14 CLA S 1. A single-use feed battle of which the
major components era made of plastics materials, the battle including: a
body for holding a quantity of milk or otfzer liquid, the body having a
mouth rntended to be sealed in a fluid tight manner by means of a
screw-threaded closure) the Gosure and the body having on their inner and
outer surfaces respectively mutually coogeratng formations to cause the
clasura to be irremovable from the body after tna closure has reached a
Irmst position on the body, m which it farms a fluid-tight fit with the
boCy, and in wnicn a teat having a flange of smaller diameter than the
inner diameter of the mouth of the toady rs Clamped to the closure by a
retainer member so as to render the teat irremovable from the closure. 2. A
bottle as claimed rn claim 1, wheresn the mutually cooperatsng formations
comprise a set of ratchet teeth on the closure intended to cooperate witri
a lug carried by the pody. 3. A bottle as claimed in claim 2, wherein the
lug of the body is provsde4 by one of a set of ratchet teeth on the body.
4. A pottle as ctaimea in ciasm 1, 2 or 3 made by an aseptic process. 5. A
bottle as claimed rn any one of claims 1 to 4, in which the retainer member
is adapted to have its periphery clamped between the closure and faze rim
of me body when the closure is in irremovable position. 6. A bottle as
claimed sn any one of claims 1 to ~, in which the retainer   



23 July 2002 IS member ltas an integral central stub cylinder which
projects rnto the interior of _ the Leaf. 7. A bottle as Gairnerl in any
one of claims 1 to 6, wherein the retainer member has a vent floie in a
region which traps the teat flange against the closure. 8. A battle as
claimed in any one of tire preceding claims, in which the body v made of
polypropylene, and has been Formed by an injection-moulding operation. 9. A
bottle as claimed m any one of claims 1 to 5, in which the closure, or
closure and retainer, fis ar are made of high-density polyethylene by an
mjectionmoulrwir~g aperatiar~. 1D. A bottle as ciairned In any one of the
pre,^.edlng claims, lncluaing a teat shield having an opening which is a
push ~t on a shoulder forming part of the closure. 11. A bottle as claimed
in claim 10, in which the sh~sld has in its opening a series of inward
projectiflrxs intended to engage a complementary r8csss in the closure. 12.
A bottle as claimed in any one of the preceding claims, in which the body
is made of transparent or translucent material, and carries at least one
series of graduation markings enabling the volume of liquid in the body to
be ascertained visually by inspection. 13. A feed bottle as claimed m any
one of claims 1 t4 12, wherein the retainer member has an outer diameter
less than the inner diameter of the mouth of the   23 July 2002 16 pady,
and in which the member is held in place on the closure by virtue of the
resilience of the teat material. 94. A bottle as claimed in any one of the
preceding clams, in which the teat ~s moos of a thermoplastics elastomer.
15. a combined closure and tat unit for use with a feed bottle, in which
the closure ana teat of made of dissimilar plastics materials by a
two-stage aseptic process, n one stage of which one component is formed,
and in the other stage of which the other component is for med in such a
way that It t}e~,ornas bonded to the said one component. 1 B A unit as
claimed in claim t5, in which the closure is formed with a series of
ratchet teeth tntenoed to permit the closure only to be screwed on to the
goody of a feed bottle once the teeth on the closure nave come into contact
with a complementary set of ratchet teeth carried by the body. 17. A feed
bottle of which the major components are made of plastics materials by an
aseptic process, the bottle including: a body for holding a quantity of
milk or other IiQu~d, the poly hamng a teat of plastics rnateriai
permanently secured to vt, ar integral with it, and an ope~1 end at a
location remote from the teat, the open end bmng intended to ba sealed in a
t~ uid-tight manner by means of a cap, the coupling petwaen the cap and
body being such that the coupling t;as to be broken to permir the cap to be
remove4 front the body, the >areakage ensuring that the cap ~s not again
able to achieve a fluidtight fit with the body. 18. A feed bottfe of which
major components are made of plastics materials,   23 July 2002 



17 the bottle including a body for holdng a quantity of miffs or ether
liquid, the body having a mouth intended to be seated in a fluid-Eight
manner by maans of a screw-threaded closure, and in which a teat rcaving a
flange of smaller diameter than the inner diameter of the maUth of the body
is clamped to the closure by a retainer member so as to render the teat
irremovable from the ctosure. 1 g. A feed bathe as claimed in claim 1 t3,
wtlereir~ the teat ~s made of a thermoplastic elastornar.
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