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THIN-WALLED CONTAINERS AND THIN-WALLED
CLOSURES FOR CONTAINERS

John Gerrard Sherlock, Feltham, England, assignoer {0

Continental Can Company, Inc., New York, N.Y,, 2

corporation of New York
Filed Aug. 4, 1961, Ser. No. 126,318
Clzims priority, application Great Britain Amg. 5, 1960
5 Ciaims. (CL 220—39)

This invention relates to thin-walled containers and
thin-walled closures for containers, referred to generi-
cally as container means, made of resilient sheet mate-
rial such as polystyrene by moulding, and has for iis
object to provide a container and/or a closure for a con-
tainer having a tubular part thereof formed with a screw-
thread for screwthreaded engagement with a cooperating
part so that a container can be closed by a closure having
screwthreaded engagement therewith, in which the ap-
propriate tubular part of the container and/or closure
can have the screwthread formed thereon in the mould-
ing process, e.g. by expansion into a mould under the
action of pressure and/or vacuum while in a soft con-
dition, while yet enabling the container or closure after
moulding to be removed from the mould without the
necessity for rotating it relatively to the mould to un-
screw the screwthreaded part thereof from the part of
the mould in which the screwthreaded part is formed.

Thus, an object of the invention is to enable containers
and/or closures for containers of the screwthreaded type
to be formed by moulding, for example in batches from
a piece of sheet material by expansion into moulds under
air pressure, with or without initial expansion by me-
chanical means, followed by bodily removal of the ar-
ticles thus formed from the moulds either still attached
to the remainder of the sheet material or nof, in the
same general way as if the articles were of a form not
provided with a screwthread.

In a thin-walled container or a thin-walled closure for
a container made of resilient sheet material according to
the present invention, the container or the closure in-
cludes a thin-walled tubular part having a screwthread
of the “reverse buttress” type formed thereon by defor-
mation of the material without substantial change in its
thickness, the tubular part on which the screwthread is
formed being of mean tapered form with the narrow flank
of the reverse buttress thread facing towards the smaller
end of the tubular part while the angle of the mean taper
is such in relation to the axial length of the wider flank
of the reverse buttress thread, the angle which this wider
flank makes with the axis of the tubular part, and the
mean taper of such tubular part, that, in cross-sections
containing the axis of the tubular part, whereas the wider
flank of the thread is inclined at a small angle to the said
axis in one sense, the line representing the mean taper
of the tubular part is inclined at a slightly larger angle
to the said axis in the opposite sense and so that, as re-
gards any two adjacent- convolutions of the thread the
crown of the convolution lying nearer the smaller end
of the tubular part lies nearer to said axis than the root
of the convolution lying nearer the larger end of the
tubular part.

By the expression “a screwthread of the reverse but-
tress type” is to be understood a screwihread of which
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one flank has a relatively long axial length and lies at
a small angle to the axis of the thread while the other
flank has 2 negligible or relatively short axial length and
lies at a relatively large angle to the axis of the thread,
the relatively long flank being that which in use takes
the axial thrust of the cooperating screwthreaded part,
as opposed to a buitress thread in which the short flank
takes such axial thrust.

By “a thread formed by deformation of the material
without substantial change in its thickness” is to be un-
derstood a thread formed as a helical corrugation in the
material so that the thread form appears on both the out-
side and the inside of the tubular part, although the thread
under consideration will in each instance be only that
appearing either on the outside or the inside of the tu-
bular part, depending on whether this part constitutes or
is arranged to constitute respectively a male or female
threaded part. Thus, references to the screwthread
herein are to be understood as referring to the thread
form which is on that surface of the tubular part which
in use cooperates with a cooperating thread form to
form a screw conmection between a container and a clo-
sure.

The construction is such that the screwthread can be
formed by moulding and, following such moulding, the
article and the mould can be separated by axial displace-
ment without relative rotation, due to the fact that the
resilience of the material coupled with the small angle
which the wider flank makes with the axis of the tubular
part allows each convolution of the thread to be with-
drawn axially from the cooperating convolution on the
mould while moreover after such withdrawal each con-
volation, having been separated from the convolution on
the mould with which it originally made contact, can be
moved clear of the die with little or no further contact
with any of the other convolutions on the mould past
which it then travels.

When the invention is applied to a container the screw-
thread might be formed within the bore of the open end
of the container, in which case the container would prefer-
ably have an annular surface area adjacent to its end ar-
ranged to make sealing contact with a corresponding sur-
face area on a flange or the like on an externally screw-
threaded closure.

Preferably, however, in a container according to the
invention the screwthreaded tubular part is in the form of
a tubular collar or flange formed integral with the open
end of the container and extending from such open end
in the same direction as the body of the container so as
to lie around and be spaced from the open end of the
body portion of the container. In this case the screw-
threaded part would be engaged by a corresponding
screwthreaded part of an axially extending flange of a
cap-like closure member and the cap-like closure would
then preferably have a smooth externally tapered annular
rib formed on its inner face and arranged to cooperate
and make a sealing joint with a corresponding formation
immediately within the open end of the container. Thus,
the cooperating screwthreaded parts would serve to draw
the rib into close sealing contact with the interior of the
open end of the container.

In such a construction it would be understood that the
screwthread on the flange of the closure member would
conveniently also be formed in a similar manner to the
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screwthread on the container so that the closure member
would itself also be in accordance with the invention.

Thus a preferred form of the invention would comprise
a container and a cooperating closure member both ac-
cording to the invention.

Containers and/or closure members according to the
invention would conveniently be made of a thin resilient
plastic material such 2s polystyrene or polyvinyl chloride
and where a container and & cooperating closure member,
both according to the invention, are provided, different
materials may be used for the two parts, for example, for
the purpose of preventing or reducing binding of the lid
on the container. In any event, the parts are conven-
iently formed by moulding in a manner generally known
per se from a sheet of appropriate plastic material which,
when in a soft deformable state, is disposed over one or
more mould cavities or in contact with the end of a suit-
able die and then drawn or pressed into close conpact
with the surfaces of such cavities or such die by the
application of fluid pressure and/or vacuwm, with or with-
out an initial mechanical deformation of the material into
the cavities or over the die before the application of such
pressure Or vacuuil.

One example of a container and of a suitable cooperat-
ing closure, both according to the invention, is shown in
the accompanying drawings, in which

FIGURE 1 is as to the lefthand half a cross-section
on an enlarged scale containing the axis of the container,
and as to the righthand half a side elevation on the same
scale,

FIGURE 2 is a similar view to FIGURE 1 of the clos-
ure, the closure and container being shown as slightly
separated drom one another in readiness for application
of the closure to the container, and

FIGURE 3 is a plan view of the closure member shown
in FIGURE 2.

In the construction shown in the accompanying draw-
ings, the container may be assumed to have a mean
diameter of about 2% inches and be made of polystyrene
of a thickness of approximately .012”. It comprises a
body part 1 of somewhat tapered tubular form closed at
its lower end by an integral bottom wall 2 while its upper
edge portion is turned over as shown to provide a tubular
part 3 which is formed in the moulding process with a
male screwthread of the reverse bustress type. The tubu-
lar turned-over edge portion 3 in which the screwthread is
formed is of mean tapered form and the thread formed so
that the narrow flank 4 of the thread faces towards the
larger end of the aubular part 3. The angle of the mean
taper is, as shown, approximately 8°, while the engle
which the wider flank 5 of the buttress thread makes with
the axis of the tubular part 3 is 6°. Moreover, the angles
in question are such in relation to the axial length of the
wider flank 5 of the reverse buttress thread that, as re-

gards any two adjacent convolutions «of the thread, e.g. 6, &

the crown of the convolution lying nearer the smaller end
of the tubular part 3 lies nearer to the axis of the tubular
part than does the root, e.g. 7, of the convolution lying
nearer the larger end of the tubular part 3.

The axial length of the wider flank in the example
shown may be assumed to be that which will provide seven
threads per inch while the radial depth of the narrow flank
is approximately 002",

The construction shown is such that the screwthread
can be formed by moulding, and so that following such,
moulding the container and the mould can be separated
by axial displacement without relative rotation due to the
fact that the resilience of the material, coupled with the
small angle which the wider flank 5 makes with the axis
of the tubular part, allows the convolutions of the thread
to be withdrawn axially from the cooperating convolution
on the mould, while moreover, after each convolution
has by such withdrawal been separated from the convolu-
tion on the mould with which it originally made contact,
it can be moved clear of the die with little or no further
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contact with any of the other convolutions on the mould
past which it then travels, The upper end of the con-
tainer is formed to provide a short firusto-conical internal
surface 8 to provide substantially sealing contact with a
corresponding surface on the closure as hereinafter de-
scribed.

The closure comprises a disc-like part 9 an annular
portion of which adjacent to its circumferential edge is
formed with a downwardly projecting annular rib-like pant
10 providing a conical surface to make sealing engagement
with the surface 8 of the container referred to above.
Depending from the extreme circumferential edge of the
disc-like part is a tubular flange 11 formed with a female
screwthread of the reverse buttress type similar in form
to the screwthread on the container. Thus this tubular
part is formed with a screwthread of mean tapered form,
the angle of taper being 8° while the wider flank 12 of the
reverse buttress screwthread makes an angle with the axis
of the screwthread of approximately 6°. As showmn, the
larger diameter end of the wider flank 12 lies adjacent to
the smaller diameter end of the tubular part 11 as a
whole,

The dimensions of the closure are such that when
it is screwed on to the container, the tapered surface 8
and the part 10 come into close engagement approximate-
ly at the moment when during the screwing-down the
screw-threads respectively on the closure member and
coniainer grip one another over substantially their whole
areas due to the 8° mean taper of the parts 3 and 41.

The container is provided with a circumferential rib
13 which when one container is nested in another similar
container engages the surface 8 and thus prevents the
containers jamming one within the other, while the closure
is provided with three downward projections 14 adja-
cent to its circumference similarly to prevent similar
closure members jamming in one another when mnested
together, and with a ring of serrations as shown at 15.

In a typical example while the container is made of
polystyrene the closure member might be made of a hard
polyvinyl chloride.

‘What I claim as my invention and desire to secure
by Letters Patent is:

1. A thin-walled container means made of resilient
plastic sheet material, including a thin-walled tubular part
having a screwthread of “reverse buttress” type formed
thereon by deformation of the material without substan-
tial change in its thickness, the tubular part on which
the screwthread is formed being of mean tapered form
and with the narrow flank of the reverse buttress thread
facing towards the smaller end of the tubular part, while
the angle of the mean taper is such in relation to the
axial length of the wider flank of the reverse buttress
thread, the angle which this wider flank makes with the
axis of the tubular part and the mean taper of such
tubular part that, in cross-sections containing the axis
of the tubular part, whereas the wider flank of the thread
is inclined at a small angle to the said axis in one sense,
the line representing the mean taper on the tubular part
is inclined at a slightly larger angle to the said axis in
the opposite sense and so that, as regards any two adjacent
convolutions of the thread, the crown of the convolution
lying nearer the smeller end of the tubular part lies nearer
to said axis than the root of the convolution lying nearer
the larger end of the tubular part.

2. A container means as claimed in claim 1 in which
the tubular screwthreaded part of the container means is
in the form of a collar or flange which extends from the
open end of the container means in the same direction
as the body of the container means so as to lie around and
be spaced from the open end of the body portion of the
container means.

3. A ccntainer means as claimed in claim 2 including
an approximately frusto-conical surface formed within
the end part of the container means from which the
screwthreaded tubular part extends, such surface being
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provided to form a seal with a cooperating surface on a
second container means.

4. The combination of two container means as claimed
in claim 1, in cooperation wherein the screwthreaded tubu-
lar parts of said container means are formed to engage
one another,

5. A container means as defined in claim 3 compris-
ing a closure having an annular rib having a surface ar-
ranged to cooperate with the frusto-conical surface on
said container means to form a substantially fluid-tight
seal when the closure is fully screwed on to the com-
tainer means.
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