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[57] ABSTRACT

A food container ‘having an injection moulded
polypropylene body with an open end around which
extends a circumferential flange to which a metal lid
havirig a frusto-conical annular wall is attachable. The
walls of the coritainer are tapered in thickness near
the open end to accommodate the outwardly flaring
frusto-conical wall so that the wall can provide suita-
ble support for the container wall during a seaming
operation where the lid is seamed to the flange by
means of a conventional tin can seaming machine.
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1
FOOD STORAGE CONTAINERS

The present invention relates to food storage con-
tainers having a substantially rigid polypropylene body
of low yieldability, v

The body of such containers is conveniently injection
moulded and has a circular cylindrical shape similar to
that conventional “tin can” although a variety of other
suitable shapes may be employed. As described in my
earlier U.S. Pat. No. 3,524,568 the body of the con-
tainer is formed with an outwardly directed circum-
ferential flange at the open end and a metal lid can be
seamed to the flange of the body by means of a conven-
tional double hook seam. In this way it is possible to use
the novel polypropylene can body in conhjunction with
conventional metal lids and to join the body and the lid

2 ;

" tin plate, the angle between thé shoulder forming wall

10

together by means of a conventional seam on a conven- -

tional seaming machine operating on the so-called
, seam spinning principle. For this purpose the metal lids
are formed with a peripheral flange parallel to the
general plane of the lid axially displaced from this plane
by a small amount and joined to the main disc of the lid
by an axially extending wall. '
Storage containers of this type are particularly suited
for the manufacturing of food produce in view of vari-
ous problems such as sterilization, longitudinal seam-
ing, transference of metallic taste and susceptibility to
acid and hydrogen sulphide attack, encountered with

the use of metal cans which are explained in greater

detail in ‘U.S. Pat. No. 3,524,568. Many of these
problems are overcome, or at least minimized. by the
use of the polypropylene container body; for example,
a polypropylene body can be injected moulded and
thus does not have a longitudinal side seam as do con-
ventional metal cans. There is thus no risk of the side
seam weakening and no weak
seam and the lid seam meet.
" The importance of the detailed configuration of the
outwardly directed circumferential flange for satisfac-
tory seaming to a metal lid is also discussed in U.S. Pat.
No. 3,524,568. It has previously been considered es-
sential for the circumferential flange to be formed with
a progressively tapering cross section reducing from
the region where the flange meets the body of the cam
to a minimum at the periphery of the flange in order-to
ensure a satisfactory seam with the metal lid. ‘
It has now been found however, that, irrespective of
any tapering of the flange, the seaming operation -is

strongly influenced by the relative configuration of the .

can and the lid in the region of the wall of the lid. In
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points where the side
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particular, it has been found that the support which the ,

wall of the lid is able to offer the body of the container,
in the region of the opening, during. the seaming
process ‘greatly affects the efficacy -of ‘the seaming
process. It has also been found that, once the problems
connected with this phenomena are overcome, the
thickness of the flange can be constant without
deleteriously. affecting the efficacy of the seaming
process. :

Considering, for example, a cylindrical container (of
the type of the common ‘‘tin-can”’), it is known that the
small axially extending wall portion of the lid which
forms the above mentioned wall is never truly cylindri-
cal, but has a slightly conical shape due to the condi-
tions under which the lid is. formed. This conical shape
varies from case to case; for example, in lids made of
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and the longitudinal axis of the lid (the cone angle) is
typically between about 5° and about 6°30’, while. in
lids of aluminum the cone angle varies in the range
from about 3°30’ to about 4°30’. It will be seen that the
angles under consideration are very small and, until
now, they have never been given particular importance
in regard to the seaming process, particularly because
the variation of the diameter of the shoulder wall from
the narrowest part to the widest part due to such a
small cone angle appeared to be insignificant.

It has now beer found, however, that polypropylene
containers as described inthe patent mentioned above
are very sensitive to this small deviation from a true
cylindrical shape. In particular it has been found that as
alid is pressed into the opening of a polypropylene con-
tainer the taper of the lid wall causes a radially outward
pressure on the container walls which has 4 maximum
value at the end of the wall where the outwardly turned
flange is situa;ed. As a result of this pressure, and as a
result of the difference between the taper of the lid wall
and the shape of the container wall there is a lack of
radial support from the inside of the container wall dur-
ing the seaming operation, and this deleteriously affects
the cfficacy of the seaming operation. To avoid this de-
fect the diameter of the lid wall could be increased
slightly so that the lid would enlarge the container wall
when pressed into the opening of the container body.
However, it is possible, in: this case, for the circum-
ferential flange to warp and therefore to miss the hook
formed by the flange during the seaming operation
thereby forming an incomplete seal between the body
and the lid. :

According to the present invention a container for
food comprises a polypropylene body of low yieldabili-
ty having an open end with a circumferential flange and
a metal lid seamed to the. circumferential flange; in
which the lid has a frusto conical annular wall and the
container wall is tapered in thickness toward the said
open end, the length of the tapered portion being at
least equal to the depth of the said frusto-conical wall.

This tapered portion of the container wall extends to
the arcuate transition region between: the .container
wall and the circumferential flarige, beginning from
which the thickness of the flange may be constant or, if
desired, may still taper towards the outer edge of the
flange in the known way. Preferably the container wall
is bevelled internally, the bevelled portion being at an
angle to the axis of the can which is at least equal to the
angle of the wall of the lid. Typically, the angle of bevel
is'in the range from about 3° to about 10° depending
on the angle of taper of the wall of the lid; -

In one embodiment of this invention, the angle of
bevel of the inside of the container wall is slightly
greater than the angle of taper of the wall of the lid so
that the pressure between the lid wall and the container
wall is greatest at the region of contact between the lid
and the wall remote from the flange. The lid ‘wall thus
deforms the container wall as the lid is pressed into the
opening, and this deformation is such as to ensure inti-
mate contact betwéen the flange of the lid and the cir-
cumferential flange of the container. ‘

Various embodiments of the present invention will
now be more particularly described, by way of exam-
ple; with reference to the accompanying drawings, in
which: ‘ ’ ‘
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FIG. 1 is a partial axial section of part of a wall of a
known type of polypropylene container showing a lid in
position but before seaming; '

FIG. 2 is a partial axial section of a part of a wall of a
known type ‘of polypropylene container in the same
position as FIG. 1 but showing a lid of larger diameter
in position;

FIG. 3 is a partial axial section of part of a wall of one
embodiment of the invention;

FIG. 4 is a partial axial section of part of a wall of a
second embodiment of the invention; ‘

FIG. 5 is a partial axial section of part of the wall of a
third embodiment showing a lid immediately before it
is pressed into the opening; and

FIG. 6 is a partial axial section of the embodiment of
FIG. § showing a lid after it has been pressed into posi-
tion but before a circumferential seam has been
formed.

Referring now to FIGS. 1 and 2 these illustrate the
disadvantages discussed above, of a lack of radial sup-

port for a container wall 16 by a wall 12 of a lid 10 .

pressed onto a container 14. As will be seen in FIG. 1,
due to the slight taper of the wall 12 (shown exagerated
in FIG. 1) there is a gap 18 between the wall 16 and the
wall 12 extending the length of the wall 12 with the ex-
ception of the end where it meets the flange. The
presence of this gap means that the wall 12 cannot pro-
vide the required support to hold the wall 16 rigidly
during the seaming operation and this results in
frequent failures and difficulties in the seaming opera-
tion. The proposed. attempt to provide suitable radial
support by increasing the diameter of the lid 10, how-
ever, frequently leads to buckling of the .circum-
ferential flange 20 as shown in FIG. 2. This in turn
results in the flange 10B of the lid 10 failing to make a
satisfactory seal with the buckled portion of the flange.
In the embodiment illustrated in FIG. 3 the wall 16 of
the container body 14 is progressively reduced in
thickness from the inside, from a level 22 lower than
that of the central disc 10A of the lid 10 when the lid 10
is in position. This reduction in thickness is effectively
in the form of a bevel the angle of which is substantially
the same as the angle of the wall 12 so that the wall fits
snugly into the frusto-conical opening formed by the
bevel 16A. Thus, during the seaming operation, the
bevelled portion 16A of the wall 16 is supported radi-
ally by the wall 12, v
The embodiment illustrated in FIG. 4 is similar to
that of FIG. 3, except that the frusto-conical opening
formed by the bevel 16A has a step 16B at the level of
the central disc 10A of the lid 10. This arrangement has
the advantage that when the lid 10 is removed by a con-
ventional can opener which cuts or shears the lid at the
line' 24 the sharp edge thus produced will not project
dangerously from the inside surface of the container.
‘In the embodiment illustrated in FIG. 8, the angle X
of the bevel 16A is slightly greater than the angle X' of
the wall 12 of the lid (as seen in cross section). For ex-
ample, the angle X could be 10°if the angle X' were 6°.
The diameter D of the upper end of the wall 12 ad-
jacent the lid flange 10C is equal to the diameter of the
corresponding part of the opening 16A of the container
body 14. Consequently, when the lid 10 is pressed onto
the container body 14 the bevelled region 16A of the
container wall 16 is deformed by the wall 12 of the lid
10 as shown in FIG. 6. In this case the greatest pressure
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between the wall 12 and the container wall 16 occurs at
the level of the central disc 10A of the lid. As a con-
sequence, there is a progressive deformation of the wall
16 of the container body 14 in the direction indicated
by the arrow M in FIG. 6. Ini this case the container wall
in the bevelled region 16A is firmly radially supported
by the wall 12 due to the fact that there is a pressure
between the wall 12 and the wall 16. Moreover, the ex-
pansion indicated by the arrow M causes the flarige 20
to be pressed against the corresponding -part of -the
flange 10C of the lid so that the flange 20 is in positive

engagement with this flange, and the hooked part 10B -

of the flange 10C readily engages the flange 20 during
seaming,.

It will be appreciated that the above described inven-
tion can be applied not only to containers with circular
cross section, which are the most common type of con-
tainer, but also to containers of any other shape which
allow the manufacture of a double hook seam, for ex-
ample elliptical or rectangular with rounded angles (of
the type frequently used for corned beef) and other
cross sectional shapes may be used. In such cases thé
frusto-conical opening will not be that of a circular
cone but of some other base shape. The references in
this specification to the cone angle of such shapes will
be understood to refer to the angle of inclination of the
planes of the figure with respect to the axis of the con-
tainer. Moreover, it should be borne in mind that
nominally cylindrical containers made by injection
moulding are, in practice, slightly conical to make it
possible to remove them from the mould; therefore, the
reference line 30 in FIGS. 3, 4 and 5 should be con-
sidered as parallel to the wall of the container (in lon-
gitudinal section) rather than paraliel to the axis of the
container.

Furthermore, it will be appreciated that the thickness
of the container wall depends on the size of the con-
tainer. For example in FIGS. 3-6, with cylindrical con-
tainers with a diameter of 8—12 cm, the thickness of the
part 16 may typically be about 1.5 to about 2mm and.
decreases to about 0.4 mm at the flange 20. The max-
imum value of the deformation of the container wall 16
illustrated in FIG. 6 is practically very small consider-
ing that the height H of the shoulder 12 of the lid 10
(FIG. 5) amounts generally to 2.5-6 mm and that the
difference between the angles X and X' is not more
than about 7°, :

What I claim is:

1. A container for food, said container comprising a
polypropylene body of low yieldability having a side
wall defining an open end,

a circumferential flange on said body at said open

end,
an outwardly flaring frusto-conical annular wall on
said lid,

said side wall having a circumferential portion
tapered in thickness towards said open end ad-
jacent said open end, said tapered portion of said
container wall is formed by an internal bevel on
the inner surface of the container wall, the length
of said tapered portion axially of the container
being at least equal to the depth of said frusto-
conical wall on said lid.

2. The container of claim 1 wherein the angle of said
bevel, with respect to the longitudinal axis of said con-
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- tainer being at least equal to the cone angle of said wall
on said lid.

3. The container of claim 2 wherein the angle of said
bevelled portion lies in the range 3°to 10°, ‘

4. The container of claim 1 wherein the axial length
of said tapered portion is greater than the depth of said
lid.

S. The container of claim 1 wherein said tapered por-
tion of said container wall inicludes an annular step ad-
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jacent to and co-operating with said wall on said lid.

6. The container of claim 1 wherein the angle of said
tapered portion of ‘said container wall is greater than
the: cone angle of said frusto-conical annular wall on

‘said lid, said lid deforming said tapered portion of said-

container wall, when in position in said opening, by an
amount incredsing progressively away from said open
end for the depth of said lid wall, - ‘
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