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This invention concerns improvements in and relating 
to closures, more especially for containers. 

It has been proposed to form so-called secondary clo 
sures for bottles and the like from synthetic plastics tubing 
which has been stretched in such a manner that it can be 
caused to shrink by heating it to an elevated tempera 
ture. The proposed method of applying such closures is 
to cut the tubing into conveniently short lengths, to place 
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been molecularly orientated by internal information un 
these lengths of tubing over the necks of bottles which 
have been closed by stoppers or the like and then to sub 
ject the neck of the bottle to heat so that the tubing shrinks 
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to fit closely over the bottle and the stopper or primary 
closure. A secondary closure is thus produced in the 
form of a ring acting as a seal which must be broken be 
fore the primary closure can be removed from the bottle. 

Although such closures are clearly useful, they have 
not hitherto achieved great commercial significance owing 
to the availability of satisfactory equivalent closures of 
other types. - 
The present invention provides a shaped structure for 

the production in situ of a closure for a container, said 
structure consisting of a tube of heat-shrinkable thermo 
plastic material which has been heat sealed at one end, 
and being of such dimensions in relation to the container 
to be closed thereby that it can be placed over an opening 3 

2. 
sure portion and remains on the container. Thus an in 
dication may be obtained that the closure portion has 
been removed. The skirt portion can alternatively be 
Secured in position by means of adhesive. 
The invention is illustrated by way of example in the 

accompanying drawings, in which: 
F.G. 1 is an elevation of a shaped structure according 

to the invention before it has been applied to a container, 
F.G. 2 is a sectional elevation of a threaded bottle neck 

with a closure formed by means of a shaped structure 
as shown in FIG. 1, and FIG. 3 is a plan view corre sponding to FIG, 2. 

Referring to FIG. 1 of the drawings a shaped struc 
ture 1 for application to a bottle neck having an external 
diameter of approximately 14 inches is formed from - 
2' wide flat tubing of thermoplastic material which has 

der the influence of heat, and subsequently cooled to re 
tain it at the inflated dimension. The tubing thus has 
the property of being heat-shrinkable, that is to say that 
when heated it will tend to return to its dimension prior. 
to inflation. 
The structure i is heat sealed at the upper end 2, the 

heat seal extending in a curve concave towards the in 

of the container and shrunk by heat to conform to the 
outline of the container. The structure according to the 
invention has the advantage that it provides a complete 
closure for a container such as a bottle, being capable of 
extending continuously over the top of the container. It 
is also inexpensive and surprisingly neat in appearance 
when shrunk into place. It may be used as a secondary 
closure, or may itself form a primary closure, if necessary 
being provided with an inner sealing wad. It may also be 
used as a primary closure for means other than contain 
ers, for example as a temporary closure for apertures in 
machines, engineering components and the like. 

Preferably the heat sealed end of the structure is gen 
erally concave towards the interior thereof. The heat 
Seal may, for example, extend in the form of a curved 
line across the end of the tube, said line having a radius 
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of curvature which is smaller towards the ends than in 
the middle. By this means a greater neatness in the ap 
pearance of the finished closure may be obtained. 

Advantageously the structure is of such thickness and 
rigidity that when applied to a container of which the 
said outline is in the form of a screw thread, and shrunk 
thereon, it can be removed from the container by an un 
screwing movement and subsequently replaced thereon as 
required. It can thus form a simple and inexpensive 
Screw cap useful as a primary closure. In a modified 
form this structure may comprise a ring with open top 
capable of forming a closure with a cap, wad or the like 
and being removeable and replaceable as specified. If 
desired the structure may have a skirt portion divided by 
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a line of weakness from a main closure portion. When 
the structure is applied to a screw threaded container 
of suitable configuration, the arrangement can then be 
such that the skirt portion is held by a corresponding 
portion of the container against rotation with the main 
closure portion when the latter is unscrewed from the 
container so that the skirt portion is parted from the clo 
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terior of the tube. The curve comprises a central arcu 
ate portion a which has a centre of curvature at a point 
P on the central axis of the flat tube, and a radius of 
curvature of 2% inches, and two symmetrical arcuate 
endportions bhaving centres of curvature Q on the radii 
to the ends of the arca, and radii of curvature of 1 inch 
each. The arca extends over an angle of approximately 
25°. 
The structure is open at the lower end, and has a lower 

skirt portion 3, which is partially separated from the body 
of the structure by a line of perforations 4. 

In order to apply the structure to a container as a clo 
Sure, it is opened out at the lower end, placed over the 
open mouth of the container and then subjected to heat 
So that it shrinks to conform to the closure. 
As shown in FIGS. 2 and 3 the structure has been ap 

plied in this manner to a threaded bottle neck 5. The 
structure thus takes the form of a cap, beneath which a 
Sealing Wad 6 has been applied to the mouth of the bot 
tle. Owing to the shape of the heat sealed end 2 of the 
structure, this end has now shrunk to conform closely 
to the flat sealing wad 6, while the remainder of the struc 
ture has the same shape as the profile of the bottle neck. 
As shown, the perforations 4 are located adjacent the 
lower terminus of the threaded portion 5a of the bottle 
neck, so that the skirt portion 3 is located on an un 
threaded portion 5b of the neck. The portion 5b is pro 
vided with radial pips 7 to prevent the skirt portion 3 
from turning relatively thereto. If desired, the pips 7 may 
be dispensed with and the skirt portion 3 secured by 
means of an adhesive. s 

If the structure is formed of material of sufficient 
thickness and rigidity, it can be removed together with the 
Sealing wad 6 from the bottle neck 5, by unscrewing in 
the manner of a normal screw cap. In this operation, 
the skirt portion 3 will remain on the bottle neck, being 
separated from the structure at the line of weakness 
formed by the perforations 4. The structure can then 
be replaced on the bottle as desired, the separated skirt 
3 Serving as an indication that it has once been removed. 

According to a modification of the above embodiment 
of the invention, the structure 1 may be applied to the 
bottle neck 5 in the form of a ring instead of a cap, the 
closure in its final form would then be similar to that 
shown in FIG. 2 except that instead of extending fully 
over the top of the sealing wad 6 the structure 1 would 
terminate in the form of an inturned flange extending to 
the dotted lines X. 
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Suitable material for the structure of the above de 
scribed embodiments is polystyrene tubing of 0.01 inch 
thickness (or 0.02 inch when folded flat to form a double 
wall), which has been inflated during orientation at a 
blow ratio of 5:1, that is to say the inflated tube has a 
diameter which is 5 times the diameter of the tube before 
inflation. This material is convenient to handle during 
formation of the shaped structure of FIG. 1, while still 
having a sufficient measure of stability to allow it to be 
removed and replaced on the screw top bottle in the man 
ner described. 
According to a further modification of the above em 

bodiment of the invention, the structure 1 may be adapted 
for use as a secondary closure or a disposable primary 
closure, more especially for a container of other than 
threaded form. In this case the structure is not provided 
with perforations 4, and may be made of less rigid mate 
rial, for example polystyrene of less wall thickness, or 
polyvinyl chloride. Advantageously, using the same 
profile of the heat sealed end, the material is polystyrene 
of 0.006' double wall thickness. 
Shaped structures as described above may be formed 

in a continuous operation from flat heat shrinkable tub 
ing by heat sealing the tube in conventional manner, us 
ing a shaped heated bar, and simultaneously cutting the 
tube by means of separate cutter blades. It is important, 
however, that the time and pressure of application of the 
bar to the material of the structure, and also the tem 
perature of the bar, should be carefully controlled to 
avoid Substantial shrinkage of the material during the 
heat sealing operation. For example when sealing poly 
styrene having a double wall thickness of between 0.003 
and 0.020 inch, the bar should have a temperature of 
130 C-150° C., the pressure per inch of the bar should 
be from 60-120 lbs. and the time of contact should be 
less than 0.1 second. Equivalent figures for polyvinyl 
chloride are: temperature 180 C-2 10° C.; pressure per 
inch of bar, 60–120 lbs., time less than 0.3 second. 
The material of the structure adjacent the seal may be 

cooled, if desired, by means of an air blast, suitable 
shielding then being interposed between the air blast and 
the heat bar. The material of the tube is preferably 
supported on a resilient base during heat sealing thereof. 

i claim: 
1. A shaped structure for the production in situ of a 

closure for a container, said structure consisting of a 
length of heat-shrinkable thermoplastic tubing in flat 
form and closed at one end by means of a line heat-seal 
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4. 
extending across the full width of the flat tubing, the 
tubing being of such transverse dimension in relation to 
the container to be closed that the said structure can be 
placed over an opening of the container and shrunk to 
fit the same, and the profile of the heat sealed end of the 
tubing being generally concave towards the interior there 
of so that when the structure is so shrunk the closed end 
thereof will conform to the outline of the container. 

2. A shaped structure as claimed in claim , in which 
the profile of the heat sealed end has a radius of curva 
ture which is Smaller towards the ends than in the middle. 

3. A shaped structure as claimed in claim of such 
thickness and rigidity that when applied to a container of 
which the said outline is in the form of a screw thread, 
and shrunk thereon, it can be removed from the con 
tainer by an unscrewing movement and subsequently re 
placed thereon as required. 

4. A shaped structure for the production in situ of a 
closure for a container, said structure consisting of a 
length of heat shrinkable thermoplastic tubing in flat 
form and closed at one end by means of a line heat seal 
extending across the full width of the tubing, the profile of 
the heat seal being concave towards the interior of the 
tubing so that when the structure is placed over an open 
ing in the container and shrunk to fit the same the closed 
end of the structure will present a substantially flat sur 
face extending over said opening, a line of weakness ex 
tending across the width of the tubing to define, at the 
open end of the tubing, a skirt portion partially divided 
from the main closure portion, and the tubing being of 
Such thickness and rigidity that, when the container is pro 
vided at said opening with a screw threaded upper neck 
portion and an irregular lower neck portion, the main 
closure portion of the shrunk-on structure can be re 
moved from said upper neck portion by an unscrewing 
movement and Subsequently replaced, while the skirt por 
tion will part from the main closure portion rather than 
be removed from said lower neckportion. 
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