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(54) SCREW CAP HAVING A SELF-ADAPTING FEMALE THREAD

(57) This invention relates to a screw cap for sealing
containers with threaded necks. The screw cap (200)
comprises an outer body, comprising a cylindrical outer
wall (204) closed at one end by a circular lid (206) and
an interior neck seal (220) adjacent to the circular lid
(206), and a female thread (208) extending around an
inner surface (210) of the cylindrical outer wall (204), the
female thread (208) comprising a main portion having

substantially uniform thickness, and an attachment por-
tion (212) having a thickness which is less than the thick-
ness of the main portion, wherein the female thread (208)
is attached to the inner surface (210) of the cylindrical
outer wall (204) in the region of the attachment portion
(212), and wherein the attachment portion (212) is con-
figured to permit deflection of the female thread (208).
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Description

Technical field

[0001] This invention relates to screw caps for sealing
plastic containers.

Background

[0002] Plastic jug bottles are used for the transporta-
tion of a variety of liquids, both hazardous and non-haz-
ardous. Such bottles are available in a range of capaci-
ties, typically from 1 litre to 20 litres.
[0003] Plastic jug bottles are typically sealed by screw
caps. A female thread inside the cap engages with a male
thread around the neck of the bottle to tighten the cap
onto the bottle neck. The mouth of the bottle presses
against a layer of sealing material or a neck seal within
the cap as it is tightened, sealing the contents of the bot-
tle. A close fit between the male and female threads helps
to ensure the cap can be sufficiently tightened to create
a secure seal and prevent leaking. A tight seal is partic-
ularly important for bottles containing hazardous prod-
ucts.
[0004] The diameters of the bottle neck and the male
thread of standard plastic jug bottles can vary by up to
5% of their nominal diameters between different manu-
facturers. This variation in dimensions can have a detri-
mental effect on the engagement of the male thread of
the bottle with the female thread of the cap, preventing
the cap from tightening properly and compromising the
integrity of the seal when closed. Bottles from one man-
ufacturer therefore have to be matched with caps from a
designated manufacturer to ensure proper engagement
of the threads.
[0005] The present invention seeks to provide a solu-
tion for allowing one cap of nominal size to fit a variety
of container necks.

Summary of invention

[0006] According to the present invention, there is pro-
vided a screw cap for sealing a container with a threaded
neck, the screw cap comprising: an outer body, compris-
ing a cylindrical outer wall closed at one end by a circular
lid and an interior neck seal; and a female thread extend-
ing around an inner surface of the cylindrical outer wall.
The female thread comprises a main portion having a
substantially uniform thickness and an attachment por-
tion having a thickness which is less than the thickness
of the main portion. The female thread is attached to the
inner surface of the cylindrical outer wall in the region of
the attachment portion, and the attachment portion is
configured to permit deflection of the female thread.
[0007] The attachment portion is located adjacent to
the inner surface of the outer cylindrical wall. The reduced
thickness of the attachment portion allows the thread to
deflect when a force is applied to it, for example when

the cap is screwed onto a bottle neck. Deflection of the
female thread as it interconnects with the male thread of
the bottle neck advantageously permits the end portion
to align with and fully engage between the ridges of the
male thread, without requiring accurate matching of the
cap to the dimensions of the neck bottle, ensuring a tight
seal when the cap is completely closed.
[0008] The term "thickness" is intended to have its usu-
al meaning in this context, i.e. the thickness of the main
portion is the minimum distance between the lower sur-
face and the upper surface of the main portion at any
given point. Similarly, the thickness of the attachment
portion is the minimum distance between the lower sur-
face and the upper surface of the attachment portion. It
will be understood, however, that although the thickness
of the main portion is substantially uniform along its
length, the free end of the female thread may have a
slightly reduced thickness due, for example, to rounding
of the corners.
[0009] It will also be understood that the total length of
the female thread is the distance to which the female
thread extends away from the outer wall of the cap, meas-
ured in a direction perpendicular to the outer wall. The
length of the attachment portion is the distance between
the outer wall and the main portion of the female thread,
i.e. the point at which the thickness of the female thread
is no longer reduced.
[0010] The screw cap may be formed of a moulded
polymer material. The moulded polymer material may
comprise one or more of the following: high density pol-
yethylene (HDPE), low density polyethylene (LDPE),
polyacetal, polyamide, or any suitable rigid polymer. In
an embodiment, the moulded polymer material is HDPE,
nylon, or a combination thereof. The moulded polymer
material may be selected based on a number of charac-
teristics, such as: elasticity, which permits the thread to
deflect while in engagement with the bottle neck but re-
turn to its original configuration when removed from en-
gagement; rigidity and durability, to prevent deformation
or breakage; and compatibility with the contents of the
container which the cap is intended to seal. The skilled
person will understand that the moulded polymer material
is not limited to these examples, and that any material
suitable for moulding and having the necessary durability
may be used.
[0011] The moulded polymer material may be selected
to work in conjunction with the attachment portion, to per-
mit deflection of the thread while also preventing break-
age of this portion, which might otherwise be weakened
due to its reduced thickness. The attachment portion may
be subjected to a significant amount of strain when the
cap is screwed onto the bottle neck, due to a combination
of deflection and rotational force. The polymer must
therefore be resilient and durable to withstand this strain,
but also flexible enough to allow the thread to deflect and
perform its function. For example, HDPE or polyamide
may exhibit suitable resilience and flexibility for this pur-
pose.
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[0012] The outer body of the cap, the female thread
and the neck seal may each be formed of a different
material, where necessary to achieve the desired phys-
ical characteristics of each component. For example, the
outer body may be formed of a more rigid material, where-
as the female thread may be formed of a more flexible
material.
In an embodiment, the neck seal is formed from a softer
material than the outer body. In an embodiment, the neck
seal consists of a thin layer of material, such as a poly-
tetrafluoroethylene (PTFE) liner. The neck seal may be
formed from a material that is resistant to corrosion and
oxidation, or is specifically resistant to the chemicals
which are intended to be contained within the bottle.
[0013] The attachment portion of the female thread has
a thickness that is less than the thickness of the main
portion. The thickness of the attachment portion may be
between 90% and 50%, between 80% and 60% or be-
tween 75% and 67% of the thickness of the main portion.
The length of the attachment portion may be more than
5% and no more than 33%, or more than 5% and no more
than 20%, of the total length of the female thread. In an
embodiment, the length of the attachment portion is be-
tween 10% and 15% of the total length of the female
thread.
[0014] In an embodiment, the main portion comprises
an inclined region, which extends from the attachment
portion in a direction away from the lid of the outer body,
i.e. in a downward direction when the cap is upright with
the lid at the top. The inclined region may extend from
the attachment portion at an inclination angle of between
10° and 65°, between 20° and 55° or between 30° and
45°.
[0015] In an embodiment, the main portion further com-
prises an end portion, which extends from the inclined
region at an angle such that the end portion is parallel to
the lid of the outer body. The length of the end portion
(i.e. the distance between the inclined region and the free
end of the female thread) may be between 10% and 40%,
or preferably between 25% and 33% of the total length
of the female thread.
[0016] When the cap is screwed onto a bottle neck, in
use, the end portion remains substantially horizontal and
is therefore able to fit between the ridges of the male
thread and engage correctly despite any deflection of the
female thread. This ensures that the cap can be screwed
on tightly to create a reliable seal.

Brief description of the drawings

[0017]

Figure 1 is a side perspective view of a typical jug
bottle neck.

Figure 2a is an external side view of a screw cap
according to an embodiment of the present inven-
tion, in engagement with a bottle neck.

Figure 2b is a schematic cross-sectional view
through section A-A of Figure 2a.

Figure 3 is a schematic cross-sectional representa-
tion of the thread area of a screw cap according to
an embodiment of the present invention, in engage-
ment with a bottle neck.

Figure 4 is a detail of a cross-section of the thread
area of the screw cap of Figure 3, showing exemplary
dimensions.

Detailed description

[0018] Figure 1 shows a typical jug bottle neck 100 of
diameter E. The neck has a male thread 102 of diameter
T. Diameters E and T can vary by up to 5% of their nominal
dimensions depending on the manufacturer.
[0019] Figure 2a shows a screw cap 200 according to
an embodiment of the present invention, in engagement
with a bottle neck 100 such as the one shown in Figure 1.
[0020] Figure 2b shows a cross-sectional view through
section A-A of Figure 2a. The screw cap 200 comprises
an outer body, which comprises a cylindrical outer wall
204 closed at one end by a circular top or lid 206, and a
female thread 208 extending around an inner surface
210 of the cylindrical outer wall 204. The female thread
208 is shown in engagement with the male thread 102
of the bottle neck 100.
[0021] The female thread 208 comprises an attach-
ment portion 212 and is attached to the inner surface 210
in the region of the attachment portion 212. The female
thread 208 further comprises a main portion, which con-
sists of an inclined region 214, extending downwardly
from the attachment portion 212 (i.e. away from the lid
of the cap 206), and an end portion 216, extending from
the inclined region 214 to the free end 213 of the female
thread 208. The end portion 216 extends from the inclined
region 214 at an angle, so that it is approximately parallel
with the lid of the cap 206.
[0022] The attachment portion 212 has a reduced
thickness compared with the main portion, which allows
the female thread 208 to deflect as it interconnects with
the male thread 102 of the bottle neck 100. This in turn
allows the end portion 216 to align with and fully engage
between the ridges of the male thread 102, without re-
quiring accurate matching of the cap to the dimensions
of E and T (see Figure 1), ensuring a secure seal when
the cap 200 is completely closed.
[0023] The cap 200 comprises a neck seal 220, in the
form of a liner around the lid 206. In use, the cap 200 is
fully tightened so that the mouth of the bottle 218 is com-
pletely sealed against the neck seal 220.
[0024] Figure 3 shows a cross-sectional representa-
tion of the screw cap 200 according to an embodiment
of the present invention, zoomed in on the threads 208,
102. The attachment portion 212 has a reduced thickness
relative to the rest of the female thread 208 and acts like
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a hinge, allowing the thread 208 to deflect when in en-
gagement with the male thread 102. The thickness of the
narrow region is approximately 70% of the thickness of
the rest of the female thread 208.
[0025] Figure 4 shows a detail of the cross-section of
the female thread of the screw cap 200, with typical di-
mensions in millimetres for an example thread. It will be
appreciated that these dimensions are shown for illus-
trative purposes only. Screw caps of different sizes,
formed of different materials, or suitable for different ap-
plications, may have dimensions that vary considerably
from those shown. As shown, the thread 208 extends at
an angle from the inner surface of the outer wall 204 to
a distance (total length, C) of 6.0 mm. The main portion
214 has a substantially uniform thickness (A) of 1.25 mm.
The attachment portion 212 has a thickness (B) of
0.87mm (a reduction in thickness of about 30% com-
pared to the main portion) and extends to a length (D) of
0.8 mm (about 13% of the total length of the female
thread). The end portion 216 has a length (E) of 1.8 mm
(about 30% of the total length of the female thread). Also
as shown, 0.5 mm radius fillets are provided where the
thread 214 joins the inner surface of the outer wall 204,
as well as other radiuses on the outer form of the thread
208.

Claims

1. A screw cap for sealing a container with a threaded
neck, the screw cap comprising:

an outer body, comprising:

a cylindrical outer wall closed at one end by
a circular lid, and
an interior neck seal adjacent to the circular
lid; and

a female thread extending around an inner sur-
face of the cylindrical outer wall, the female
thread comprising:

a main portion having substantially uniform
thickness, and
an attachment portion having a thickness
which is less than the thickness of the main
portion;

wherein the female thread is attached to the inner
surface of the cylindrical outer wall in the region of
the attachment portion, and wherein the attachment
portion is configured to permit deflection of the fe-
male thread.

2. A screw cap according to claim 1, formed of a mould-
ed polymer material.

3. A screw cap according to claim 2, wherein the mould-
ed polymer material is selected from one or more of
the group consisting of: HDPE, LDPE, polyamide or
polyacetal.

4. A screw cap according to any one of the preceding
claims, wherein the thickness of the attachment por-
tion is between 90% and 50%, between 80% and
60%, or more preferably between 75% and 67% of
the thickness of the main portion.

5. A screw cap according to any one of the preceding
claims, wherein the attachment portion has a length
that is more than 5% and no more than 33%, more
than 5% and no more than 20 %, or between 10%
and 15% of a total length of the female thread.

6. A screw cap according to any one of the preceding
claims, wherein the main portion comprises an in-
clined region that extends from the attachment por-
tion in a direction away from the lid of the outer body.

7. A screw cap according to claim 6, wherein the in-
clined region extends from the attachment portion at
an angle of between 10° and 65°, between 20° and
55° or between 30° and 45°.

8. A screw cap according to claim 6 or claim 7, wherein
the main portion further comprises an end portion
which extends from the inclined region at an angle,
such that the end portion is substantially parallel to
the lid of the outer body.

9. A screw cap according to claim 8, wherein the end
portion has a length that is between 10% and 40%,
or between 25% and 33% of the total length of the
female thread.
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