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CONTAINER (71)   We, IMPERIAL CHEMICAL INDUS- ing of thermoplastics
material which is in- TRIES LIMITED, Imperial Chemical House,  tegral with
the walls. Millbank, London, SW1P 3JF, a British    The framework is
preferably formed of 50 Company, do hereby declare the invention,  tubular
members for example extruded 5 for which we pray that a patent may be
thermoplastics tubes or extruded thermo- granted to us, and the method by
which it plastic structural foams having  a  cir- is to be performed, to be
particularly des- cular section. The members of the frame- cribed in and by
the following statement:-   work are preferably formed from the same 55
thermoplastics material as are the walls of 10   This invention relates to
thermoplastics  the container. Alternatively the members containers,
especially to large containers  of the framework may optionally be formed
having a carrying capacity of for example  from  fibre reinforced material,
especially 0.5 [err] or more and which are rigid enough  glass fibre
reinforced tubes.       60 to carry soft fruit without a serious danger
The framework may be conveniently 15 of the fruit being crushed by outside
forces  assembled by welding together members of during transit.
a suitable length or by joining the members Thermoplastics containers are
well known  by means of unions, for example unions pro- but it is difficult
to achieve adequate rigidity  vided with three sockets disposed at suitable
65 in large containers without resorting to pro-  angles. It is an
important preference that 20 hibitively expensive thick sections or to ex-
when the container is in the carrying posi- tensive ribbing involving the
use of complex  tion, no two horizontal members of the moulds. The use of
reinforcing metal in-  framework should lie in the same vertical serts is
unsatisfactory because differential  plane but instead a horizontal member
70 expansion leads to a weakening of the struc-  should be offset a little
to the left or right 25 ture and careless positioning of the metal  of the
horizontal member immediately above inserts in a mould can lead to severe
damag-  or below. ing of the mould during the moulding cycle.   The walls
of the container may be made Metal inserts also add to the weight of from
for example crystalline polyolefins such  75 the container and they may
induce degrada-  as low or high density polyethylene or more 30 tion of the
thermoplastics material.    preferably polypropylene or a copolymer of By
this invention we provide a rigid  propylene with up to 25%  by weight of
thermoplastics container comprising walls  ethylene. The walls may
optionally com- formed from  thermoplastics material and  prise a foamed
core sandwiched between op- 80 supported on an open framework composed
posed solid thermoplastic skins. 35 of interconnected thermoplastics
members    The moulding may be carried out by: wherein the members of the
framework are enclosed or partially enclosed within a cover-   (a) placing
the framework  around  a ing of thermoplastics material integral with
vacuum forming mould and vacuum  85 the walls. Also by this invention we
provide  forming sheet of a thermoplastic poly- 40 a method of making a
rigid thermoplastics     mer on to the framework; container comprising
placing an open frame-   (b) Placing the framework in a mould work composed
of interconnected thermo-      and injection moulding on to the 



plastics members into a mould and there-   . framework.
90 after moulding a thermoplastic polymer in 45  the mould so as to form
the walls of the    Embodiments of the invention will now container and to
at least partially enclose  be illustrated with reference to the drawings
the members of the framework with a cover-  in which    1,470,977
2 Figure 1 shows in exploded perspective a   Two containers as illustrated
in Figure 4 65 vacuum forming mould, a framework and a  were made by
injection moulding poly- vacuum formable thermoplastic sheet,    propylene
around a tubular framework made Figure 2 shows in exploded perspective
from extruded polypropylene tubes welded 5 male and female parts of an
injection mould  together. One container was made from and a framework,
polypropylene having a melt flow index of 70 Figure 3 shows in perspective
a frame-  1.5 and the other was made from poly- work,
propylene having a melt flow index of 7.5. Figure 4 shows on a larger scale
an ele- The melt flow indices were measured ac- 10 vation part in section
of a container.  cording to British Standard 2872/Part 1/ In Figure 1
framework 10 comprises twelve  105C of 1970 using a 2.16 Kg load but 75
tubes 1, 1a and lb welded together. Tube  carried out at [err] instead of
[err]. The la is offset either to the left or right of tube  walls of the
container were approximately lb.                                    2 mm
thick and the tubes used in the frame- 15   A container is made by placing
frame- work had an external diameter of 2 cm and work 10 over vacuum
forming mould 11. A  an internal diameter of 1.6 cm.       80 vacuum
deformable sheet of polypropylene   It was found that coating of the
tubular 12 is clamped in a frame (not shown) and  members produced a marked
increase in the heated to a temperature at which it is readily  strength
and rigidity of the framework. It 20 deformable. The mould 11 is raised
carry- was discovered that the combination of the ing the framework 10 with
it until frame- coated framework and the walls of the con- 85 work 10
contacts the sheet 12 whereupon a  tainer provided an efficient structure
in terms vacuum is applied under the sheet 12 by  of rigidity for a given
weight. The con- means not shown whereby the sheet 12 is tainers would
withstand a vertical crushing 25 deformed to conform to the shape of the
load of from 5 to 7 tonnes. mould 11 to provide walls which define the
90 finished container. In particular sheet 12    WHAT WE CLAIM IS: - wraps
itself partially round portions of the    1. A rigid thermoplastics
container com- framework and partially encloses these por- prising walls
formed from  thermoplastics 30 tions to form a covering integral with the
material and supported on an open frame- wall. The finished container had
excellent work composed of interconnected thermo- 95 rigidity and strength.
plastics members wherein the members of Figure 2 shows the male and female
parts  the framework are enclosed or partially en- 21 and 22 of an
injection mould and a  closed within a covering of thermoplastics 35
framework 20 composed of tubes 2, 2a and  material integral with the walls.
2b welded together. Tube 2a is offset to   2. A container as claimed in
claim  1 100 the left or right of tube 2b. A container 3  wherein the walls
and integral covering are as shown in Figure 4 is made by placing  made
from polypropylene or a copolymer framework 20 over male mould part 21 and
of propylene with up to 25% (by weight of 40 then closing the female mould
part 22 over the copolymer) of ethylene. the framework 20 on mould part 21.
Mol-   3. A container according to claim I or 105 ten thermoplastic is
injected into the closed  claim  2 wherein the framework is com- -- -.
mould via inlet 23 and surrounds portions posed of tubular members. 



of framework 20 and on cooling forms walls   4. A container according to
claim 1 or 45 4 which define container 3. The injected  claim 2 wherein the
framework is composed material encloses framework 20 to form a  of members
made from structural foam.   110 covering integral with the walls which on
5. A container according to any one of cooling confers upon container 3 an
excel- the preceding claims wherein when the con- lent rigidity and
strength particularly in  tainer is in the carrying position each hori- 50
directions diagonal of the container.   zontal member of the framework is
offset Figure 3 shows an alternative framework  to the left or to the right
of the nearest 115 comprising tubes 30 joined together by  horizontal
member above or below. unions 31. Tube 30a is offset to the left or   6. A
container substantially as herein- right of tube 30b.
before described and illustrated by means of 55   Figure 4 shows a
container 3 having in-  the drawings accompanying the Provisional jection
moulded walls 4 enclosing reinforc- specification.                    120
ing tubes 2. Container 3 is formed with  Specification. domed plugs 5
capable of engaging with  before described and illustrated by means of
correspondingly dished plugs 6 on a like con- the drawing accompanying the
Complete 60 tainer so that the containers can be easily  Specification.
stacked. The plugs 5 and 6 also prevent   8. A method of making a rigid
thermo- 125 ingress of molten  thermoplastic  during  plastics container
comprising placing an moulding. Tubes 2 are lightly welded to- open
framework composed of interconnected gether.
thermoplastics members into a mould and    2
1,470,977                                     2 Figure I shows in exploded
perspective a    Two containers as illustrated in Figure 4 65 vacuum
forming mould, a framework and a  were made by injection moulding poly-
vacuum formable thermoplastic sheet,    propylene around a tubular
framework made Figure 2 shows in exploded perspective  from extruded
polypropylene tubes welded 5 male and female parts of an injection  mould
together.  One container was made from and a framework,
polypropylene having a melt flow index of 70 Figure 3 shows in perspective
a frame-  1.5 and the other was made from  poly- work,
propylene having a melt flow index of 7.5. Figure 4 shows on a larger scale
an ele- The melt flow indices were measured ac- 10 vation part in section
of a container.   cording to British Standard 2872/Part 1/ In Figure 1
framework 10 comprises twelve  105C of 1970 using a 2.16 Kg load but 75
tubes 1, la and lb welded together. Tube  carried out at [err] instead of
[err]. The la is offset either to the left or right of tube  walls of the
container were approximately lb.                                     2 mm
thick and the tubes used in the frame- 15    A container is made by placing
frame-  work had an external diameter of 2 cm and work 10 over vacuum
forming mould 11. A  an internal diameter of 1.6 cm.        80 vacuum
deformable sheet of polypropylene    It was found that coating of the
tubular 12 is clamped in a frame (not shown) and  members produced a marked
increase in the heated to a temperature at which it is readily  strength
and rigidity of the framework. It 20 deformable. The mould 11 is raised
carry- was discovered that the combination of the ing the framework 10 with
it until frame-  coated framework and the walls of the con- 85 work 10
contacts the sheet 12 whereupon a  tainer provided an efficient structure
in terms vacuum is applied under the sheet 12 by  of rigidity for a given
weight. The con- means not shown whereby the sheet 12 is  tainers would
withstand a vertical crushing 25  deformed to conform to the shape of the
load of from 5 to 7 tonnes. mould 11 to provide walls which define the
90 finished container. In particular sheet 12    WHAT WE CLAIM IS:- 



wraps itself partially round portions of the    1. A rigid thermoplastics
container com- framework and partially encloses these por-  prising walls
formed from  thermoplastics 30 tions to form a covering integral with the
material and supported on an open frame- wall. The finished container had
excellent work composed of interconnected thermo- 95 rigidity and strength.
plastics members wherein the members of Figure 2 shows the male and female
parts  the framework are enclosed or partially en- 21 and 22 of an
injection mould and a  closed, within a covering of thermoplastics 35
framework 20 composed of tubes 2, 2a and  material integral with the walls.
2b welded together. Tube 2a is offset to   2. A container as claimed in
claim  1 100 the left or right of tube 2b. A container 3  wherein the walls
and integral covering are as shown in Figure 4 is made by placing  made
from polypropylene or a copolymer framework 20 over male mould part 21 and
of propylene with up to 25% (by weight of 40 then closing the female mould
part 22 over the copolymer) of ethylene. the framework 20 on mould part 21.
Mol-   3. A container according to claim 1 or 105 ten thermoplastic is
injected into the closed  claim  2 wherein the framework is com- mould via
inlet 23 and surrounds portions  posed of tubular members. of framework 20
and on cooling forms walls   4. A container according to claim 1 or 45 4
which define container 3. The injected  claim 2 wherein the framework is
composed material encloses framework 20 to form a  of members made from
structural foam.   110 covering integral with the walls which on    5. A
container according to any one of cooling confers upon container 3 an
excel-  the preceding claims wherein when the con- lent rigidity and
strength particularly in  tainer is in the carrying position each hori- 50
directions diagonal of the container.    zontal member of the framework is
offset Figure 3 shows an alternative framework  to the left or to the right
of the nearest 115 comprising tubes 30 joined together by  horizontal
member above or below. unions 31. Tube 30a is offset to the left or    6. A
container substantially as herein- right of tube 30b.
before described and illustrated by means of 55    Fieure 4 shows a
container 3 having in-  the drawings accompanying the Provisional jection
moulded walls 4 enclosing reinforc- specification.                     120
ing tubes 2. Container 3 is formed with  Specification. domed plugs 5
capable of engaging with  before described and illustrated by means of
correspondingly dished plugs 6 on a like con-  the drawing accompanying the
Complete 60  tainer so that the containers can be easily  Specification.
stacked. The plugs 5 and 6 also prevent   8. A method of making a rigid
thermo- 125 ingress of molten  thermoplastic  during  plastics container
comprising placing an moulding. Tubes 2 are lightly welded to- open
framework composed of interconnected gether.
thermoplastics members into a mould and    3
1,470,977                                           3 thereafter moulding a
thermoplastic poly-  covering of thermoplastic material which is   5 mer in
the mould so as to form  the walls  integral with the walls. of the
container and to at least partially en-              F. E. LENG, use the
members of the framework with a                Agent for the Applicants.
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