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@ Improvements in or relating to packaging.

@ A method is described for automatically packaging
articles, such as food articles (11). In the method, substantial-
ly rigid preformed containers (1) of porous material are fed
by conveyor means {4) and lined with & superimposed web
of plastics material (7) at a thermo-forming station (5} so that
the plastics material is united with and coherently bonded to
the interior of the containers and so as to connect the
containers. The containers are then filled and sealed with a

second web of plastics material (12} whereafter the contain-
ers are separated. The sealing of the containers is conve-
niently effected by a so-called modified atmosphere packag-
ing system. The use of the preformed containers (1) enables
the packaging operation to be operated more efficiently and
economically and with less downtime than previously prop-
osed automatic packaging systems.
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Title: IMPROVEMENTS IN OR RELATING TO PACKAGING

This invention relates to packaging and is
concerned with an improved system and method for
automatically packaging articles such as fresh and
frozen, raw or prepared foods, such as meat, fish,
cheese, bakery products, fruit and vegetables, as well
as for packaging sterile or sterilisable articles for
hospital and other use.

In one method of packaging e.g. fresh meat,
carried out on an automatic system, a web of relatively
thick plastics material such as a polyvinylchloride/-
polyethylene layer is thermo-formed to make containers
in the form of trays or the like to receive the
articles to be packaged. Preferably, the containers
are formed in a grid pattern. The containers are then
filled, as with fresh meat portions or meat products
and a web or film of plastics material is fed on to the
containers from above. The containers are then sealed
by a form of packaging known as "modified atmosphere
packaging® in which the atmosphere in contact with the
contents of the containers is controlled as, for
example, to its oxygen content, although, in fact, for
packaging some articles no actual modification of the
atmosphere is required, while in other cases
modification of the atmosphere present in the package
may occur during storage by reaction with the product
being stored. The containers may then be separated
by cutting.

By virtue of the properties which the resulting
package is required to have, the range of materials
which can be utilized to form the package is limited.
In practice, only thick laminates of unplasticised
polyvinyl chloride and polyethylene have been used to
form the base component of the package. The base
components are prepared by thermo-forming to yield deep
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tray-like structures which are subsequently closed by
heat-sealing a membrane around the peripheral lip of
the base component to contain within the package a
product and an appropriate gas mixture. The thick
polyvinyl chloride (PVC) ply of the laminate is
employed to provide the package with gas~-impermeability
and to impart physical rigidity to the finished closed
package and to ensure that the package is substantially
gas-tight.

As just indicated, in order to be
gas-impermeable and sufficiently rigid, the polyvinyl-
chloride has to be relatively thick. wWhile it is
theoretically possible to heat seal a lid of similar
PVC, to a container of the material, difficulties arise
in practice and it is preferable to use an adhesive or
hot melt adhesive bond to join the lid to the
container. However, such containers of thick PVC are
too expensive to be a viable commercial proposition.

If an attempt is made to use thinner material
two problems arise. Firstly, if a plastics container
is to have sufficient rigidity for the required
purpose, it is a fact that the side walls of the
container must be vertical otherwise the container is
unacceptably floppy. Since most shallow plastics
containers are formed by deep-drawing techniques,
either by pressure or vacuum-forming, an unacceptable
thinning of the material occurs at the corners. Thus,
for example, a sheet of plastics material 0.5 mm. thick
when drawn down to form a shallow tray may have a base
of about 0.375 mm. thick but may have a thickness at
the corners of 0.160 to 0.125 mm. At this thickness
the material is very vulnerable to rupture or damage.
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Secondly, as the material is made thinner, it
loses its gas-imperviousness and in order to reinstate
this property it becomes necessary either to use a
thicker sheet of plastics or to line the container with
a gas-impervious layer. However, the problems of
thinning at the corners are also encountered if a gas
impervious layer is applied by deep drawing techniques.

Because of the specialized nature of the
package material and the bulk of the container, the
modified atmosphere packaging process is limited to
large scale factory operations employing expensive and
complex packaging equipment using rolls of laminate
material for forming the base components, which rolls
have to be of large diameter if the process is to be
economically feasible. Accordingly, the process can
only be made use of by a few of the largest packers or
processing companies.

This packaging method, however, has several
disadvantages. Because the material of which the
containers is formed is relatively thick, reels of the
material have to be replaced frequently with possible
consequent stopping of the production line and
substantial wastage of scrap material.

According to the present invention there is
provided a method of packaging articles, wherein a
plurality of joined, substantially gas-impermeable
containers for the articles are fed to a loading
station at which the articles are placed in the
containers, and wherein the containers are then closed
by bonding a web of plastics lidding material to the
edges of the containers, at a thermo-sealing station,
thereby to enclose the articles in the containers with
a lid of said plastics material,
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characterised in that a plurality of
substantially rigid, preformed individual containers of
porous material are fed on conveyor means below a web
of plastics lining material which is substantially gas-
impermeable and in that the web of plastics lining
material is united with and bonded to the interior of
the containers by a thermo-forming operation, thereby
to provide the porous containers with a coherently
bonded substantially gas-impermeable lining and to
connect the containers one with another.

With this method, the plastics material used to
line the preformed containers is preferably a
multilayer film having a gas-impermeable layer and a
thermoplastic layer and is verf,much thinner than the
material of which the containers weiefthermo-formed in
the prior process. Therefore, less reel changes are
needed and a faster cycle time can be effected due to
the use of thinner material in the thermo-forming
stage. Furthermore, the cutting mechanism for _
separating the sealed containets,into individual
packages can be of lighter constrﬁctibn as it may need
to cut only through two thin films of plastics.

The containers are preferably formed of porous
fibrous material such as moulded fibre pulp, paper,
cardboard or fibre board made in conventional manner by
moulding fibres deposited by paper-making techniques.
Alternatively, the containers may be made from bonded
wood chips, bonded fibre material or other suitable
gas-pervious membranes. The containers may also be
formed from foamed open-cell or fibrous structures of
plastics which may contain fillers. 1t is necessary
that the material of which the containers are made
should be rigid and porous and have at its surface
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interstices into which the thermoplastic layer of the
multi-layer lining f£ilm can be coherently bonded.

An advantage of the container used in the
present method is that it is easier to make unusual
shapes by moulding than by vacuum forming so the
present method particularly lends itself to packaging
unusual shaped products by adapting the package to the
product in an economical manner.

The sealing is effected using a 1id or closing
membrane which may be a multilayer film having a gas-
impermeable layer and a thermoplastic layer.

If the product to be packaged is, for example,
meat or f£ish, it is highly desirable that a prospective
purchaser should be able to inspect the contents, it is
therefore desirable for the lid or closing membrane to
have an antifog inner surface adjacent the gas-~-tight
space, so that the lid does not become obscured by
condensation of water from the product upon changes in
temperature occurring.

The plastics film used to line the preformed
containers may comprise a single layer of thermoplastic
plastics, such as polypropylene, or a layer of plastics
material such as a polyester, for example,
polyethyleneterephthalate, or an amide, such as nylon,
with a layer of thermoplastic adhesive whereby the
liner can be adhered to the container.

However, and as indicated above, the plastics
film used to line the preformed containers is
preferably a multilayer £ilm at least some of the
layers of which are thermoplastic.
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The multilayer £ilm may comprise any desired
number of layers required to give the film the
necessary thermoplasticity and gas-impermeability.
Preferably, the film bonded to the container is a
multilayer £ilm comprising at least three layers,
namely a first layer capable of bonding strongly to the
surface of the porous container to give a bond at least
equal to the inherent mechanical strength thereof, a
central layer of gas-impermeable polymeric material,
and a third layer of polymeric material capable of
bonding to the thermoplastic material of the 1lid or
closing membrane.

Conveniently, the multilaye; thermoplastic film
comprises an ionomeric polymetic material, such as that
known under the Registered Trade Mark "SURLYN", as said
first and third layers, and the gas-impermeable layer
may be of polyvinylidene chloride, polyvinyl alcohol or
an ethylene/vinyl acetate copolymer which may be partly
hydrolysed.

The 1id or closing membrane may be made of a
similar material to the lining material and‘preferably
has a higher melting or softening point than the inner
ionomeric layer.

In order to enable the invention to be more
readily understood reference will now be made to the
accompanying drawings which illustrate diagrammatically
and by way of example an embodiment thereof, and in
which:-
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FIGURE 1 shows plant for packaging articles by
the method of the present invention, and

FIGURE 2 is a partly exploded section through a
package produced by the plant shown in Figqure 1.

Referring now to Figure 1, there is shown plant
in which packages of fresh meat are to be formed on a
vacuum packaging-gas flush machine, such as a "Multivac
R7000" machine of the type described in United States
Patent No. 3956867 to Kastulus Utz et al. Preformed
containers in the form of trays 1 of porous fibre
material such as paper, cardboard, fibre board, pulp
fibre, wood or fibre chips or foamed plastics material,
preferably of moulded pulp fibre, are taken from a
stack or stacks 1 of trays by destacking apparatus
indicated by arrow 3 and placed in rows across a
conveyor 4 so as to form a closely spaced array of
trays on the conveyor. The trays 1 are fed by the
conveyor to a thermo-forming station 5. A reel 6 of
thin plastics material 7, such as a film comprising a
layer of polyvinylidene chloride sandwiched between two
layers of ionomeric polymeric material and having a
total thickness of 100 to 150 microns, is mounted above
the conveyor 4 and the film is united with the trays 1
at the thermo-forming station 5 so as to line the
containers with the film and unite the containers. The
film is coherently bonded to the container by being
heated by a heater 8 and by being drawn downwardly by a
vacuum applied at a vacuum outlet 9. The film is drawn
into the interstices of the porous substrate so that
the polyvinylidene chloride layer is rigidly adhered to
the tray. By this means the gas impermeable



10

15

20

25

30

35

0196799

polyvinylidene chloride layer is rigidly adhered to the
tray in such a way as to prevent it from becoming
detached and consequently damaged with the resulting
deterioration or'spoilation of the contents of the
package,

After leaving the thermo-forming station 5 the
trays are passed to a loading station 10 where they are
filled in turn with the meat product 11 to be packed.

A lidding material 12 in the form of an inextensible
composite web is unwound from a feed roll 14 located
above the flow path of the trays and brought to cover
them. The two webs are then combined in a vacuum
chamber of the vacuum packaging-gas flush machine 15 so
that the mouth of the tray is covered by and heat-
sealed to the composite web 12 using a heated sealing
plate 16 and by appropriate control of the atmosphere
and pressure in the chamber and the package as known in
the art using appropriate gas and vacuum inlets and
outlets generally indicated at 17 and 18.

The containers leaving the chamber are
separated by a knife 19 into individual packages 20
which may be subject to edge trimming.

It will be appreciated that modifications of
the present process are possible and the preparation of
the lined containers may take place elsewhere, the
prepared containers being fed directly to the vacuum
chamber.

The advantages which the present method
provides over the previously proposed method in which
the trays are thermoformed from relatively thick PVC,
lie not only in the flexibility of the present method
but in the substantial and unexpected economic
advantages which arise. The cost of moulded fibre
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trays is considerably less than the cost of the
relatively thick PVC for trays of an equivalent
rigidity, and, as indicated, it is easier to provide
moulded fibre trays of complex shape and uniform
thickness than by thermo-forming plastics material.
Because the reel 6 is made of thin lining
material rather than relatively thick material which
has to be thermoformed, the intervals between reel
changes are considerably increased and since a reel
change requires the plant to stop, the output of the
present method is increased and the amount of scrap
produced is decreased. Indeed an increase of 8 to 10%
in output has been observed with the present method as
compared with the previously proposed method. This
increase is assisted by the fact that there need never
be any interruption in the placing of the trays 1 on
the conveyor 4. Furthermore, because the thermo-
forming station 5 is dealing with thin material, rather
than thick material, the time for heating the material
and bonding it to the tray is less than the time
required to heat and thermo-form the thicker
materiial. In this context, an increase in output of
up to 25% has been observed as compared with the
previously proposed method. Also as the plant is, in
general, dealing with thinner and lighter material than
the relatively thick PVC, the tooling and maintenance
costs are reduced. Finally, the present method is very
suitable for use with lining and/or lidding materials
comprising polyesters as these will be in thin layers
which are very much more easy to process than thick

polyester layers.
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Referring now to Figure 2, the package 20 is
shown in greater detail and comprises the porous rigid
flanged tray 1, lined with the lining material 7. The
lining material 7 comprises a gas-impermeable layer 21
sandwiched between two layers 22 and 23 of ionic
polymeric material such as that known under the
Registered Traded Mark "SURLYN". The layer 22 adjacent
the tray 1 has been softened and drawn into the
interstices of the tray so that it is coherently bonded
to the tray and thus bonds the lining material to the
tray.

The lidding material 12 is also formed of three
layers bonded together to give a united structure which
is flexible. The layer 24 which will form the interior
of the package is of an ionic polymerlc mater1a1
similar to or the same as that of which the layer 23 is
made so that the layers 23 and 24 can be unlted with
one another by a heat-sealing, welding or other bonding
operation in the machine 15. The middle layer 25 is,
like the layer 21, gas-impermeable and the outer layer
26 is a support layer which has a substantially higher
melting point than either of layers 24 and 25 so that
it can withstand a heat-sealing or like operation
whereby the layers 23 and 24 are united at the edges of
the tray 1.

It is to be appreciated that the material of
which the tray 1 is made should be capable of being
cohesively bonded to and wetted by the polymer of the
layer 22 when the polymer is applied at elevated
temperature to the surface of the tray.
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As indicated above, the layers 22, 23 and 24

are made of an ionomeric polymer, that is to say a
polymer of that class of polymers in which ionised
carboxyl groups create ionic cross-links in the
molecular structure, which links are reversibly broken
at melt temperatures. The layers 22, 23 and 24 may all
conveniently be made of the same material, such as that
s0ld under the Registered Trade Mark "SURLYN". 1In
order to ensure adequate bonding of the ionomeric
polymer to the moulded porous tray 1l, the layer 22 may

‘be thicker than the other two layers. The layer 21 of

gas-impermeable material is preferably a film of
polyvinylidene chloride or a copolymer thereof.
Alternatively, the gas-impermeable layer 21 may be a
polyvinyl alcohol or a copolymer of ethylene and vinyl

‘acetate which may have undergone a degree of hydrolysis. '

As indicated above, the layer 24 of the lidding
material 12 is of an ionomeric polymer material similar
to the material from which the layer 23 is made, .and
the layer 24 must be heat-sealable or weldable to the
layer 23. It is a preferred feature of the layer 24
that the surface of this layer in contact with the
gaseous atmosphere in the space within the package
shall be hydrophilic so that, when the resulting
package is in use, a continuous transparent film of
water can form on the surface of the layer 24 so as to ¢
maintain the visibility of the contents of the
package. The lidding material of the final package
thus has an antifog inner surface adjacent the space
containing the contents of the package. The layer 24
can be made hydrophilic in conventional manner as by .
incorporation of a surfactant into or onto the layer.-
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If desired, the layers 23 and 24 can be
pigmented white or other desired colour to give an
enhanced appeal to the subsequent package.

The middle layer 25 of the lidding material is
impermeable to gases, such as oxygen and, like the
layer 21, may be a vinylidene chloride polymer or
copolymer or a vinyl alcohol polymer or a copolymer of
ethylene and vinyl acetate which may be partly
hydrolysed.

The outmost layer 26 of the lidding material 12
is one which has a substantially higher melting point
than either of the layers 24 and 25 so that
heat-sealing of the layers 23 and 24 can be effected by
heat transmitted through the layers 26 and 25. The
layer 26 is conveniently a film of a polyester or
polyamide.

If desired, the tray 1 may be formed with
cut-outs separated by bars or by cruciform members.
The cut outs are bridged by the lining material 7 and
it will be appreciated that this arrangement allows the
contents of the package to be inspected from
underneath. In this case it may be desirable to make
the inner-surface of the layer 23 hydrophilic also.

The invention will now be further illustrated
by the following Example.

EXAMPLE

Stacks of moulded pulp fibre trays sold under
the Trade Mark "SHOPAK" by Keyes Fibre Company are fed
by a de-nesting apparatus onto a conveyor belt so that
a plurality of trays is laid across the belt in rows
along the belt. The belt is passed to a thermo-
forming station together with a first web of plastics
material for lining the trays by a vacuum-forming
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technique. The web, as shown in Figure 2, comprises a
layer 22 of an ionomeric polymer sold under the Trade
Mark "SURLYN" and of a thickness of 75 microns. The
layer 23 is of the same material but is only 40 microns
thick. The layer 21 between the layers 22 and 23 is a
coating of polyvinylidene chloride applied to the layer
21 at a rate of 5 g. per m2 and adhesively bonded to the
layer 22.

A food product to be packaged is then placed in
the space in the container and the lidding material 12
is applied on top of the package and heat-sealed
thereto after the atmosphere in the space has been
controlled to the desired composition. The material 12
comprises a layer 24 of the same material as the layers
22 and 23 but of 40 micron thickness. The layer 25
comprises a coating of polyvinylidene chloride applied
at a rate of 3 g. per m?2 to the layer 24 and adhesively
bonded to the layer 26 which comprises a layer of
polyester 12.5 micron thick.

The packaging of the food products is suitably
conducted in a conventional packaging machine in which
the atmosphere inside the space is controlled, the
choice of gas compositioﬁ depending upon the particular
food product being packaged. Mixtures of carbon
dioxide and oxygen are generally used for packaging red-
meat and mixtures of nitrogen and carbon dioxide are
used for packaging fish products.
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CLAIMS:
1. A method of packaging articles, wherein a
plurality of joined, substantially gas-impermeable
containers for the articles are fed to a loading
station at which the articles are placed in the
containers, and wherein the containers are then closed
by bonding a web of plastics lidding material to the
edges of the containers, at a thermo-sealing station,
thereby to enclose the articles in the containers with
a 1lid of said plastics material,

characterised in that a plurality of
substantially rigid, preformed individual containers of
porous material are fed on conveyor means below a web
of plastics lining material which is substantially gas-~-
impermeable and in that the web of plastics lining
material is united with and bonded to the interior of
the containers by a thermo-forming operation, thereby
to provide the porous containers with a coherently
bonded substantially gas-impermeable lining and to
connect the containers one with another.
2. A method as claimed in Claim 1, wherein the
plastics lining material is a multilayer thermoplastic
film at least one of the layers of which is preferably
pigmented.
3. A method as claimed in Claim 2, wherein the
multilayer thermoplastic film bonded to the containers
comprises at least three layers, namely a first layer
capable of bonding strongly to the surface of the
porous containers to give a bond at least equal to the
inherent mechanical strength thereof, a central layer
of gas-impermeable polymeric material, and a third
layer of polymeric material capable of bonding to the
web of plastics lidding material to form the lid of the
containers.
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4, A method as claimed in Claim 3, wherein the
multilayer thermoplastic £ilm comprises an ionomeric
polymeric material as said first and third layers, and
vherein the gas-impermeable layer is of polyvinylidene’;
chloride, polyvinyl alcohol or an ethylené/vinyi ” o
acetate copolymer which may be partly hydrolysed.

5. A method as claimed in any one of Claims 1 to

5, wherein the web of plastics lidding material
comprises at least three layers, namely a first layer
capable of bonding to the plastics lining material
bonded to the tray, a central layer of gas-impermeable
polymeric material and a third layer of polymeric
material having a melting or softening point higher

than that of said first layer.

6. A method as claimed in Claim 5, wherein the web
of plastics lidding material comprises an ionomeric
polymeric material as said first layer and a polyester
or polyamide as said third layer, and wherein the
gas-impermeable layer is of polyvinylidene chloride,
polyvinyl alcohol or an ethylene/vinyl acetate

copolymer which may be partly hydrolysed.

7. A method as claimed in any one of Claims 1 to 6,
wherein the second web of plastics material has an
anti-fog surface adjacent the space within the package.
8. A method as claimed in any one of Claims 1 to 7,
wherein the porous tray is made of paper, cardboard,
fibre board, pulp fibre, wood or fibre chips or foamed
plastics material, preferably moulded pulp fibre.

9. A method as claimed in any one of Claims 1 to 8,
wherein the web of plastics lining material is in
contact with and coherently bonded to the inner surface
of said containers by a vacuum-forming technique at
said thermo-forming station.
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10. A method as claimed in any one of Claims 1 to 9,
wherein the containers are sealed using a modified
atmosphere packaging technique at said thermo-sealing
station.
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