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(57) Abstract: A lightweight finish for a hot-fill

container uses less material compared to existing
hot-fill container finishes. The lightweight finish
yields a cost savings while still providing adequate
dimensional stability to allow the container to maintain
its shape during the hot-fill process.
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LIGHTWEIGHT FINISH FOR HOT-FILL CONTAINER

DESCRIPTION OF RELATED ART

[01] Hot-fillable plastic containers have been used for various products. Such
containers are designed to receive liquids that are sterilized and placed in the

container while hot. Often the containers are filled while the liquid iz in the

temperature range of 175-185 °F.

[02] Hot-fillable polyester bottles are tjfpically produced by a streich blow molding
process which begins with the formation of an injected molded preform., The

preform is fypically of 4 configuration similar to that of a laboratory test tube in
that it has an elongated cylindrical configuration with an open end. The-open end
(which will form the filling and pouring aperture of the. confainer) is injeoted
molded to have the final configuration of the container open end. In other words,
this portion is formed during the injection molding process and is not changed

during the subsequent blow molding operation. It will typically bave means such

as external threads to accept a clasure.

[63] Subsequently, the preform body is heated to a suifable tfemperature although the
neck area is not heated. After reaching the desired temperature, the preform is

introduced into a controlled temperature blow mold, This mold is desigred to

give the finel configuration o the body of the container.

[04] Once located in the blow mold, a rod is introduced into the preform to stretch the

preform to the bottom or base of the blow mold. High pressure air is then
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introduced into the preform and forces the plastic material of the preform mto

contact with the blow mold. The plastic cocls sufficiently such that when the

blow mold opens, the newly formed structure retains ifs shape.

[08] The body of the container, having been biaxially oriemied through the axial

stretching followed by radial stretching undergoes a molecular change which
transforms the structure of the preform into a semi-crystalline contaimer wall.

This transformation allows the container walls to withstand relatively high

temperatures such as encountered during the filling of the container with the hot

product.

[06] While the body is capable of withstanding the temperatures of the hot product
during the filling, the neck of the. confainer has not ondergone any molecular
change and remains in an amorphous state. As such, the plastic wall soften at its
glass transition temperature which varies according to the plastic, but is well

below the temperatures typically encountered during hot filling,

[07] In order to overcorne the above problem, the neck portion is usually formed to
have a relatively large thickness which increases the amount of time available

before the heat from the hot fill product migrates into the thread area which can

cause distortion. Bven with increased thickness, the amount of time is relatively
short and intensive water cocling of'the exterior of the container neck is necessary
immediately after capping in order fo minimize the thread distortion. Even a

slight increase in process fill temperature or an inferruption of the filling line can
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upset the balance and allow enough heat migration into the thread area such that

failure of the neck will occur.

SUMMARY OF THE INVENTION

[08]

[09]

[09.1]

109.2}

The present invention 1s directed to a lightweight fimsh for a hot-fill container
that uses less material compared to existing hot-fill container finishes. [t was
found that less material can be used in the finish while still providing adequate
dimensional stability to allow the container to maintain its shape during the hot-
fill process. The reduction in material usage yields a cost savings, which can be

substantial when manufacturing mass quantities of hot-fill containers.

In one aspect, a lightweight finish for a hot-fill container has an outer surface
having an annular lower flange, an annular upper flange, and threads located

above the annular upper flange. The finish usually has a weight of from about 3.5

to about 8 g.

In accordance with one aspect of the present invention, there is provided a
lightweight finish for a hot-fill container comprising an outer surface having an
annular lower tlange, an annular upper flange, and threads located above the
annular upper flange, wherein the finish has a weight of from about 3.5 to about 8§
g, and wherein the annular lower flange has a thickness “A” of from about 0.2 to

about (.25 inches, and a height “B” of from about 0.05 to about 0.08 inches.

In accordance with another aspect of the present invention, there is provided a
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lightweight finish for a hot-fill container comprising an outer surface having an
annular lower flange, an annular upper tlange, and threads located above the
annular upper flange, wherein the finish has a weight of from about 3.5 to about 8
g, wherein the annular upper flange projects from the outer surface of the finish at
a distance “C” of from about 0.025 to about 0.055 inches, and has a height “D” of

from about 0.06 to about 0.1 inches.

In accordance with a further aspect of the present invention, there is provided a
lightweight finish for a hot-fill container comprising an outer surface having an
annular lower flange, an annular upper flange, and threads located above the
annular upper tlange, wherein the finish has a weight of from about 3.5 to about 8
g, wherein each of the threads projects from the outer surface of the finish at a
distance “G” of from about 0.025 to about 0.055 inches, and has a height “F” of

from about 0.04 to about 0.08 inches.

In accordance with yet a further aspect of the present invention, there 1s provided
a lightweight finish for a hot-fill container comprising an outer surface having an
annular lower flange having a thickness “A” of from about 0.2 to about 0.25
inches, and a height “B” of from about 0.05 to about 0.08 inches, an annular
upper flange which projects from the outer surface of the finish at a distance “C”
of from about 0.025 to about 0.055 inches, wherein the annular upper flange has a
height “D” of from about 0.06 to about 0.1 inches, and threads located above the

annular upper flange, wherein each of the threads projects from the outer surface

3a



CA 02703558 2012-04-13

of the finish at a distance “G” ot from about 0.025 to about 0.055 inches, and has

a height “F”’ of from about 0.04 to about 0.08 inches.

BRIEF DESCRIPTION OF THE DRAWINGS

[10] The objects, features, and advantages of the invention will be apparent from the
following more detailed description of certain embodiments of the invention and

as 1llustrated in the accompanying drawings in which:

[11] FIG. 1 shows a side elevation of a lightweight neck finish;

[12] FIG. 2 shows an example of dimensions for a 43 mm neck finish having a 0.080”

‘E* wall thickness.

3b
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DETAILED DESCRIPTION OF THE INVENTION

[13] The lightweight finish described herein is adapted for implementation in hot-fili
containers, Such containers may vary in size and shape, and by way of example

may have a volume ranging from about 6 to 24 ounces, often from about § to 20
ounces. Specific examples include juice containers having volumes of 10 oz. and

15.2 oz. The containers ofien are constracted from thermoplastic polyesters, such

as polyethylene terephthalate (PET) or PET-based polymeric materials. Among

the considerations .in developing tha lightweight closure were finish stabﬂjty (both

ovality and perpendicularity), thread pitch to eliminate closure back-off, and

finish/closure compatibility.

[14] With reference to FIG. 1, a hot-fill container neck finish typically has an outer
sr_:rface having an annular lower flange 10 end an annular upper flange 12. The
outer surface also includes threads 14 located sbove the annular upper flange 12.

The threads 14 can be configured fo receive a suitable closure, such as a cap. For

exampie, the finish may ioclude two threads 14 that each extend about 1B0°

around the circumference of the finish.

[1S] With reference to FIG. 2, the dimensions of the finish can be selected to rcduﬁe
the overall finish weight, while still permitting the fimish to be usable with
existing closm, If necessary, the interior portion of the closure (core design)
can be modified to mate to the thread profile of the bottle design. The height “H”

of the finish can be reduced relative to conventional hot-fil] finishes. Typically,
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the height “H” ranges from about 0.6 to about 0.8 inches, often from about 0.662

to about 0.722 inches or from about 0.662 to gbout 0.682 inches.

[16] FIG. 2 illustrates a 43 mm finish having a wall thickness “E” of 0.080 inches.
Usually, the wall thickness “E” ranges from about 0.06 to about 0.125 inches,
often from about 0.075 to about 0,095 inches. If may be desirable to select a wall

thickness “B” to match existing hot-fill closures, so that existing closure shells

can be used as well as cmstmg ¢apping parts.

(17] The volume of the finish typicelly ranges from about 2.6 to about 5.3 om’, often

from about 3.4 to about 5.4 cm’. The weight of the finish typically ranges from
j about 3.5 to about § g, often from about 4.5 to about 7.3 g. By way of example,
the volume of the finish flustrated in FIG. 2 having a wall thickness “E" of 0.080
inches is 5.152 cm®, which corresponds to 2 weight of approximately 6.88 grams
when PET is used. A corresponding finish having a well thickness “E” of 0,100

inches yields a volume of 6.104 cm’ and weight of approximately 8.16 grams.

(18] The lower flange 10 typically has a thickness “A” from about 0.2 fo about 0.25
inches, often from about 0.22 to about 0.23 inches, and a height “B” from about

0.05 to about 0.08 inches, often from about 0.065 to about 0.075 inches.

119] The distance “C” that the upper flange 12 projects from the outer surface of the

finish typiba]ly ranges from about 0.025 to about 0.055 inches, often from about

0.035 to about 0.045 inches. The upper flange 12 typically has a height “D”
ranging from about 0.06 to about (.1 inches, often from about 0.075 to about

0.085 inches.
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The distance “G” that the threads 14 project from the outer surface of the finish
typically ranges from about 0.025 to about 0.055 inches, often from about 0.035
to about 0.045 inches. The threads 14 typically have a height “F” of from about
0.04 to about 0.08 inches, often from about 0.055 to about 0.065 inches.

While particular embodiments of the present invention have been described and
1llustrated, it should be understood that the invention is not limited thereto since
modifications may be made by persons skilled in the art. The scope of the claims
should not be limited by the preferred embodiments set forth in the examples, but
should be given the broadest interpretation consistent with the description as a

whole.
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What is claimed 1s:

1. A lightweight finish for a hot-fill container comprising an outer surface having an
annular lower flange, an annular upper flange, and threads located above the annular
upper flange, wherein the finish has a weight of from about 3.5 to about 8 g, and wherein
the annular lower flange has a thickness “A” of from about 0.2 to about 0.25 inches, and

a height “B” of from about 0.05 to about 0.08 inches.

2. The lightweight finish of claim 1, wherein the finish has a weight of from about

4.5 to about 7.3 g.

3. The lightweight finish of claim 1 or 2, wherein the thickness “A” is from about

0.22 to about 0.23 inches, and the height “B” is from about 0.065 to about 0.075 inches.

4. A hightweight finish for a hot-fill container comprising an outer surface having an
annular lower flange, an annular upper flange, and threads located above the annular
upper flange, wherein the finish has a weight of from about 3.5 to about 8 g, wherein the
annular upper flange projects from the outer surface of the finish at a distance “C” of
from about 0.025 to about 0.055 inches, and has a height “D” of from about 0.06 to about

0.1 inches.

5. The lightweight finish of claim 4, wherein the distance “C” is from about 0.035 to

about 0.045 inches, and the height “D” is from about 0.075 to about 0.085 inches.

7
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6. A lightweight finish for a hot-fill container comprising an outer surface having an
annular lower flange, an annular upper flange, and threads located above the annular
upper flange, wherein the finish has a weight of from about 3.5 to about 8 g, wherein
each of the threads projects from the outer surface of the finish at a distance “G” of from

about 0.025 to about 0.055 inches, and has a height “F” of from about 0.04 to about 0.08

inches.

7. The lightweight finish of claim 6, wherein the distance “G” 1s from about 0.035 to

about (0.045 inches, and the height “F” 1s from about 0.055 to about 0.065 inches.

8. A hghtweight finish for a hot-fill container comprising:

an outer surface having an annular lower tlange having a thickness “A” of from
about 0.2 to about 0.25 inches, and a height “B” of from about 0.05 to about 0.08 inches;

an annular upper flange which projects from the outer surface of the finish at a
distance “C” of from about 0.025 to about 0.055 inches, wherein the annular upper flange
has a height “D” of from about 0.06 to about 0.1 inches; and

threads located above the annular upper flange, wherein each of the threads
projects from the outer surface of the finish at a distance “G” of from about 0.025 to

about 0.055 inches, and has a height “F” of from about 0.04 to about 0.08 inches.

9. The Lightweight finish of claim 8, wherein the finish is constructed from

polyethylene terephthalate.
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10.  The lightweight finish of claim 8 or 9, wherein the finish has a weight of from

about 3.5 to about 8 g.

11.  The lightweight finish of claim 10, wherein the finish has a weight of from about

4.5 to about 7.3 g.
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