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@ Capping and de-capping of plastic bottles.

&) A plastic bottle (10) has a flange (15) on its
neck. A pair of recesses (18) is formed in the flange.
Each recess being shaped to be engageable with a
stop member (7) on a star wheel (4) when the bottie
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passes through a capping or de-capping station, to
prevent rotation of the bottle and to permit it to be
capped or de-capped.

FIGURE &
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CAPPING AND DECAPPING OF BOTTLES

This invention relates o the capping and de-
capping of bottles, more particularly plastic bottles.

Blow moulded or blow formed plastic bottles
with volumes of 1,5 or 2 litres have traditionally
been used for carbonated beverages as disposable
botiles. However, they are today being used as
returnable bottles, for economic reasons. Because
of their size, botiles of this kind usually have a
flange on their necks to facilitate handling of the
bottles. These botiles are relatively thin walled and
when they are not under pressure they are flexible
fo lateral forces. This presents a problem in the
case of automatic de-capping of the bottles in a
de-capping apparatus since the bottles cannot ef-
fectively be gripped by strapping in the de-capping
apparatus as in the case of glass botties. Because
of the flexibility of plastic bottles to lateral pressure,
problems can even be experienced in the capping
of such bottles.

It is accordingly an object of the invention to
overcome this problem.

A plastic bottle according to the invention
which has a flange on its neck is characterized in
that a recess is formed in the flange, the recess
being shaped to engage a stop member on a star
wheel when the bottle passes through a capping or
de-capping station to prevent rotation of the botile
and to permit it to be capped or de-capped.

The recess is preferably in the form of a cut-
out in the flange extending to the neck of the botile
in a radial direction and extending approximately
one quarter of the circumferential length of the
flange. The cut-out preferably has radiused ends
adapted to trap against the stop member on the
star wheel. The recess is preferably one of a pair
of diametrically opposed recesses formed in the
flange.

The recess may be formed underneath an an-
nular shoulder located on the upper side of the
flange.

The invention also concerns capping or de-
capping apparatus having a star wheel with a plu-
rality of bottle neck receiving notches provided
along its periphery, characterized in that a stop
member is provided adjacent each notch which co-
operates with a recess in a flange of a plastic botile
as defined above to prevent rotation of the bottle
and to permit the bottle to be capped or de-
capped. .

Each stop member is preferably located to one
side of each notch in the star wheel.

Each stop member preferably projects above
the upper surface of the star wheel and is spring
loaded to enable it to be depressed. Each stop
member may be spring loaded by means of a leaf
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spring mounted on the underside of the star wheel.

The invention further concerns a method of
capping or de-capping bottles as defined above
comprising the steps of providing a capping or de-
capping apparatus as defined above, feeding the
bottles into the apparatus so that consecutive bot-
tles engage consecutive notches in the star wheel
of the capping or de-capping apparatus, causing
consecutive capping or de-capping heads to de-
scend on to the bottles whereby they are rotaied
until the recess in the flange of each botile en-
gages the stop member adjacent the notch on the
star wheel to trap the boitle against rotation, and
completing the capping or de-capping operation.

A preferred embodiment of the invention will
now be described by way of example with refer-
ence to the accompanying drawings in which :-

Figure 1 is a perspective view broadly illus-
trating a de-capping apparatus used in de-capping
of beverage bottles;

- Figure 2 is a perspective view of a star
wheel of the apparatus of Figure 1 incorporating a
modification in accordance with the invention;

Figure 3 is a section taken on line lI-lll in
Figure 2;

Figures 4 & 5 are a perspective view and
elevation respectively of the upper end of a plastic
bottle made in accordance with the invention; and

Figures 6 & 7 illustrate the de-capping of a
botile in accordance with the invention.

In Figure 1 there is shown a de-capping ap-
paratius 1 of conventional consiruction having a
bottle receiving star wheel 2 for receiving plastic
bottles. From the star wheel 2 the botiles are
transferred to a bottle neck receiving star wheel 4.,
Above the star wheel 4 is a rotating unit carrying
de-capping heads 5 which descend sequentially to
de-cap the bottles whilst they are engaged with the
star wheel 4. This kind of apparatus is well-known
and widely used and needs no furiher slaboration.

Figures 2 and 3 illustrate the siar wheel 4 of
the apparatus in greater detail and in a form modi-
fied in accordance with the invention. The star
wheel 4 is in the form of a circular metal disk with
a plurality of bottle neck receiving notches 6 along
its periphery. On the left hand side of each notch 6
a stop member 7 is provided which projecis above
the upper surface of the star wheel. Each stop
member 7 is in the form of a pin passing through
the star wheel and is spring loaded by means of a
leaf spring 8 on the underside of the star wheel,
permitting the pin to be depressed. Any other form
of spring loading may of course be used.

In figures 4 and 5 a bottle 10 is shown which is
made in accordance with the invention, for use with
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the de-capping apparatus 1. The bottle 10 has a
neck 11 terminating in a mouth 12. A threaded
finish 14 surrounds the mouth 12. Below the finish
14 a flange 15 is provided on the bottle to facilitate
handiing thereof. In this embodiment of the inven-
tion the flange 15 has an integral shoulder 16 on its
upper side which serves the purposes set forth in
our South African patent 87/4560. The botile 10
normally carries a plastic cap 17 (Figure 5).

On the flange 15 two diametrically opposed
recesses 18 are formed. Each recess 18 is in-the
form of a cut-out extending to the neck of the bottle
10 in a radial direction and extending approxi-
mately one quarter of the circumferential length of
the flange 15.

In use, empty bottles 10 with caps 17 thereon
are advanced into the de-capping apparatus 1
along the path indicated by arrow 20 (Figure 1). As
a bottle 10 is received by the neck receiving star
wheel 4 the flange 15 of the boitle comes to rest
on the upper surface of the star wheel 4. It may for
example come to rest with the flange 15 positioned
as shown in Figure 8. In this position the flange 16
will depress the stop member 7. A de-capping
head 5 next descends on to the cap 17 on the
bottle, grips it and rotates in an anti-clockwise
direction. If the cap is applied to the bottle with
sufficient torque the botile will rotate with the cap.
As a result, the flange 15 will clear the stop mem-
ber 7 which will spring up under the action of the
ieaf spring 8 and the bottle will continue to rotate
until a trailing end 18a of one of the recesses 18 is
trapped by the stop member 7 as shown in Figure
7. This will bring the bottie to a halt and the de-
capping head will remove the cap 17 from the
bottle which will proceed on its way through the
de-capping apparatus.

In order to enhance the trapping action against
the stop member 7, the ends of the recess 18 are
radiused as shown in Figures 6 and 7.

Whilst the invention has been described with
reference to a de-capping apparatus 1, it is equally
applicable to capping apparatus. However, in the
case of capping apparatus, as opposed ito de-
capping apparatus, the stop members 7 will be
provided on the right-hand side of the notches 6 in
the boitle neck receiving star wheel 4.

Thus the invention provides a useful means of
overcoming exisiing problems with the capping or
de-capping of plastic bottles.

Many other embodiments of the invention may
be made without departing from the scope of the
invention as defined in the appended claims.

Claims

1. A plastic bottle (10) having a filange (15) on
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its neck (11), characterized in that a recess (18) is
formed in the flange, the recess being shaped to
engage a stop member (7) on a star wheel (4)
when the bottle passes through a capping or de-
capping station to prevent rotation of the bottle and
to permit it to be capped or de-capped.

2. A bottle as claimed in claim 1 in which the
recess (18) is in the form of a cut-out in the flange
(15) extending to the neck (11) of the bottle in a
radial direction and extending approximately one
quarter of the circumferential length of the flange.

3. A bottle as claimed in claim 2 in which the
cut-out has radiused ends (18a) adapted to trap
against the stop member (7) on the star wheel (4).

4. A bottle as claimed in any one of the pre-

ceding claims in which the recess is one of a pair
of diametrically opposed recesses formed in the
flange. :
5. A bottle as claimed in any one of the pre-
ceding claims in which the recess (18) is formed
underneath an annular shoulder (16) located on the
upper side of the flange (15).

6. Capping or de-capping apparatus having a
star wheel (4) with a plurality of bottle neck receiv-
ing notches (6) provided along its periphery, char-
acterized in that a stop member (7) is provided
adjacent each notch (6) which co-operates with a
recess (18) in a flange (15) of a plastic bottle (10)
as defined in any one of the preceding claims to
prevent rotation of the bottle and to permit the
boitle to be capped or de-capped.

7. Apparatus as claimed in claim 6 in which
each stop member (7) is located to one side of
each notch (6) in the star wheel.

8. Apparatus as claimed in claim 6 or claim 7
in which each stop member (7), projects above the
upper surface of the star wheel and is spring
loaded to enable it to be depressed.

9. Apparatus as claimed in claim 8 in which
each stop member (7) is spring loaded by means
of a leaf spring (8) mounted on the underside of
the star wheel (4).

10. A method of capping or de-capping a bottle
(10) as claimed in any one of claims 1 to 5 com-
prising the steps of providing capping or de-cap-
ping apparatus as claimed in any one of claims &
to 9, feeding a plurality of such bottles into the
apparatus so that consecutive bottles engage con-
secutive notches (6) in the star wheel (4) of the
capping or de-capping apparatus, causing con-
secutive capping or de-capping heads (5) to de-
scend on to the bottles whereby they are rotated
until the recess (18) in the flange (15) of each
bottle engages the stop member (7) adjacent the
notch (6) on the star wheel (4) o trap the Dbottle
against rotation, and completing the capping or de-
capping operation.
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