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(54) IMPROVEMENTS IN AND RELATING TO PACKAGING APPARATUS

(57) A packaging apparatus and method is provided.
The packaging apparatus comprises: a support platform
for supporting packaging containers positioned thereon,
the support platform comprising a support portion move-
able between a first position and a second position; and
a belt transport arrangement for transporting packaging
containers away from the support platform in a first trans-
port direction; the belt transport arrangement comprising
a belt arrangement comprising a pair of belts, the pair of

belts defining opposing contacting surfaces for contact-
ing packaging containers. The apparatus is operable be-
tween: a first configuration wherein the support portion
is in the first position to support one or more packaging
containers positioned thereon; and a second configura-
tion wherein the support portion is in the second position
and contacting surfaces of the belts engage the one or
more packaging containers.
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Description

FIELD OF INVENTION

[0001] The present invention relates to packaging ap-
paratus and to methods of packaging.

BACKGROUND TO THE INVENTION

[0002] A known type of packaging apparatus which can
be used to produce sealed packaging containers com-
prises a sealing station for sealing film to packaging con-
tainers. In such apparatus, it is known to use transfer
arms to transport packaging containers into, through and
out of the sealing station.
[0003] Conventionally, conveyor belts are used to
space the packaging container so that they may be en-
gaged by the transfer arms. The need to space packaging
containers in this way has a limiting effect upon the speed
at which the packaging apparatus may be operated, and,
ultimately, on throughput.
[0004] Packaging containers are available in various
shapes and sizes. Sealing tools comprised in sealing sta-
tions also vary in configuration. Typically, transfer arms
are replaceable so that they may be swapped in and out
to accommodate a change in packaging container or
sealing tool. Replacing transfer arms can result in con-
siderable periods of time during which the apparatus is
not operational.
[0005] Accordingly, the present invention aims to ad-
dress at least one disadvantage associated with known
packaging apparatus whether discussed herein or oth-
erwise.

SUMMARY OF INVENTION

[0006] According to the present invention there is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Other features of the invention will be
apparent from the dependent claims, and the description
which follows.
[0007] According to a first aspect of the present inven-
tion there is provided a packaging apparatus comprising:

a support platform for supporting packaging contain-
ers positioned thereon; and
a packaging container positioning apparatus for po-
sitioning packaging containers on the support plat-
form,
the packaging container positioning apparatus com-
prising:

one or more rails that each form a path for con-
veying devices;
a plurality of individually controllable conveying
devices comprising at least a first conveying de-
vice and a second conveying device, each con-
veying device mounted on a rail for moving along

the path; and
a control system configured to control the con-
veying devices,

wherein the control system is configured to control
each conveying device to: engage a packaging con-
tainer, move along the path in a first conveying di-
rection, and release the packaging container, to po-
sition the packaging container on the support plat-
form.

[0008] In this way, a packaging apparatus is provided
that may facilitate positioning and spacing of packaging
containers using individual conveying devices. This may
be advantageous as the packaging containers may be
moved and accelerated smoothly, thus reducing instan-
taneous force applied to the packaging container which
may otherwise cause the contents of the packaging con-
tainer to spill or be displaced.
[0009] Moreover, whilst the maximum operational
speed of prior art conveyor belt spacing systems may be
limited by the frictional forces between containers and
the conveyor belt, no such problem may arise when using
conveying devices. The present construction may there-
fore provide for high positioning speed, and high through-
put of packaging containers.
[0010] Additionally, by providing a control system con-
figured to control conveying devices to engage packag-
ing containers, secure collection and movement of the
packaging containers may be provided. The conveying
devices being controlled to release the packaging con-
tainers may facilitates accurate positioning. That is, re-
leasing the packaging container may be an active move-
ment of disengaging with the packaging container, to pro-
vide highly accurate positioning on the support platform.
[0011] Suitably, the packaging apparatus comprises
an infeed assembly, the control system being configured
to control each conveying device to engage a container
at the infeed assembly.
[0012] In this way, packaging containers may be
moved from the infeed into position on the support plat-
form solely using the conveying devices. As explained
above, use of conveying devices may significantly in-
crease the speed at which containers can be positioned,
and thus the time from initial engagement of the container
at the infeed to final positioning on the support platform
is considerably reduced.
[0013] Suitably, the control system is configured to
control conveying devices to engage moving containers.
Suitably, the control system is configured to control a
conveying device to match the speed of a container with
which it is to engage at the infeed assembly.
[0014] Packaging containers at the infeed assembly
may be in motion, and thus engaging at the infeed as-
sembly using conveying devices may facilitate a con-
struction which mitigates the need to change the velocity
of the packaging containers at the infeed assembly and
which may avoid the need to bring containers to a stop
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at the infeed assembly.
[0015] Suitably, the packaging apparatus comprises
an infeed assembly comprising an infeed belt. The con-
trol system may be configured to control each conveying
device to engage a container at the infeed belt. The infeed
assembly may comprise a first infeed belt and a second
infeed belt. The second infeed belt may be arranged to
receive packaging containers from the first infeed belt.
The control system may be configured to control each
conveying device to engage a container at the second
infeed belt. The packaging container positioning appa-
ratus may be configured to receive a continuous infeed
of packaging containers from the infeed assembly. The
infeed assembly may be configured to provide a contin-
uous infeed, or supply, of packaging containers to the
packaging container positioning apparatus. That is, the
packaging apparatus may comprise an infeed belt run
continuously. In conventional packaging apparatus,
stepping is required, and thus in known systems the in-
feed belt is not run continuously but instead is run as a
stepping belt. The packaging apparatus is configured
such that a stepping belt may not be required.
[0016] Infeed belts may provide a robust and reliable
infeed to packaging apparatus. Engaging the packaging
containers at the infeed belt may avoid the need for the
packaging containers to be transferred onto another sur-
face from which they may be collected. Additionally, in-
feed belts may be run at a high travel speed. This high
travel speed, combined with the ability of the conveying
devices to engage the container at the infeed assembly,
may provide for rapid packaging container movement
and positioning.
[0017] Suitably, the packaging apparatus comprises a
control system configured to control the conveying de-
vices to match the speed and/or acceleration of the infeed
belt.
[0018] Matching the speed and/or acceleration of the
infeed belt may minimise instantaneous forces on the
packaging containers and its contents. This may reduce
the likelihood of spillage, displacement or damage to the
contents of the packaging container. Moreover, this may
improve apparatus throughput, as the packaging con-
tainers may need not be accelerated (or, in particular,
decelerated) in order to be engaged by the conveying
devices. As alluded to above, this deceleration may
cause the packaging container to slip. The present con-
struction may avoid this problem and is therefore highly
advantageous. Furthermore, the need to stop the infeed
belt may be avoided.
[0019] Suitably, each conveying device comprises an
engaging member moveable between a first, retracted,
position and a second, extended, position, facilitating en-
gagement and release of a packaging container.
[0020] In this way, the conveying devices may not im-
pede the progress of packaging containers along the in-
feed belt but may then move from the retracted position
to the extended position to engage the packaging con-
tainer. Following movement of the packaging container

into position, the engaging member may then be retract-
ed to allow for subsequent movement of the packaging
container. Furthermore, the engaging member being
movable back to the retracted position may allow the con-
veying device to be moveable in a direction opposite to
the first conveying direction. That is, following retraction
of the engaging member, the conveying device may
move back to a position in which it may engage a further
container upstream.
[0021] The engaging member may comprise a pair of
jaws. The engaging member may be height adjustable,
that is, adjustable in the vertical direction. In this way,
packaging containers of varying heights may be accom-
modated. The conveying device may comprise an arm.
The engaging member may be mounted on the arm.
[0022] The conveying devices may be configured to
suit a number of packaging containers of different shapes
and sizes. The conveying devices may be configured
such that a single engaging member can engage pack-
aging containers of different sizes, for example by ad-
justing its height. The conveying devices may have in-
terchangeable engaging members such that engage-
ment members may be changed to accommodate differ-
ent shapes and sizes.
[0023] Suitably, the packaging container positioning
apparatus comprises two rails that each form a path for
conveying devices.
[0024] Suitably, the one or more rails are a pair of
spaced apart rails on which the conveying devices are
mounted. Suitably, at least one conveying device is
mounted on each rail.
[0025] In this way, by not mounting all conveying de-
vices on a single rail, conveying devices on one of the
rails may be moved in the first conveying direction, and,
at the same time, conveying devices mounted on the
other one of the rails may be moved in a direction opposite
to the first conveying direction. That is, whilst the con-
veying devices mounted on one of the rails are moving
containers into position on the support platform, the con-
veying devices mounted on the other one of the rails can
move back upstream to be ready to engage subsequent
packaging containers.
[0026] Suitably a first conveying device is mounted on
a first rail and a second conveying device is mounted on
a second rail.
[0027] In this way, the first conveying device may move
in the first conveying direction whilst the second convey-
ing device may move simultaneously in a direction op-
posite to the first conveying direction.
[0028] Suitably, a plurality of conveying devices are
mounted on each rail.
[0029] Such a construction may allow a plurality of
packaging containers to be conveyed in the first convey-
ing direction and positioned on the support platform using
conveying devices mounted on a first one of the rails
before the conveying devices mounted on a second one
of the rails are employed to move subsequent containers
in the first conveying direction. Having positioned con-
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tainers, the conveying devices mounted on the first one
of the rails may then be moved in the direction opposite
to the first conveying direction, whilst the conveying de-
vices mounted on the second rail convey containers in
the first direction, in preparation for engaging subsequent
containers. Providing the plurality of containers on each
rail may thus increase apparatus throughput and opera-
tional speed.
[0030] Suitably, the apparatus is configured such that
conveying devices are moved cyclically with a conveying
device on the first rail moved in a first direction whilst a
conveying device on the second rail is moved in an op-
posed second direction and vice versa.
[0031] Advantageously cyclical movement in this man-
ner, may increase apparatus throughput and the speed
at which packaging containers can be positioned.
[0032] Suitably, the control system is configured to:
control a first conveying device to:

engage a packaging container, move in the first di-
rection along the path, and release the packaging
container; and, at least partly simultaneously,
control a second conveying device to:
release a packaging container, move in a second
direction along the path, opposite to the first direc-
tion, and engage a packaging container.

[0033] By this construction high apparatus throughput
may be achieved.
[0034] Suitably, a first set of conveying devices is
mounted on a first rail and a second set of conveying
devices is mounted on a second rail. The first set of con-
veying devices may comprise one, two, three or more
conveying devices. The second set of conveying devices
may comprise one, two, three or more conveying devic-
es.
[0035] By this construction, the first set of conveying
devices may be controlled to position a first set of pack-
aging containers on the support platform and the second
set of conveying devices may be controlled to position a
second set of packaging containers on the support plat-
form. The second set of packaging containers may be
positioned subsequent to the first set.
[0036] Suitably, the control system is configured to
control the conveying devices such that there is always
a conveying device positioned upstream of the support
platform ready to engage a packaging container.
[0037] Suitably, the control system is configured to re-
peatedly:

(i) control a first set of conveying devices to each
engage a packaging container, move in the first di-
rection along the path and release the packaging
container; and,
(ii) control a second set of conveying devices to each
engage a packaging container, move in the first di-
rection along the path and release the packaging
container; and

(iii) control the first set of conveying devices to move
in a second direction along the path, opposite to the
first direction, on completion of operation (i) whilst
the second set of conveying devices is performing
operation(ii); and
(iv) control the second set of conveying devices to
move in a second direction along the path, opposite
to the first direction, on completion of operation (ii)
whilst the first set of conveying devices is performing
operation(i).

[0038] This is advantageous for reasons which will be
apparent from the above and may achieve high appara-
tus throughput.
[0039] Suitably, the control system is configured to
control a conveying device to adjust its position by ad-
vancing in a first conveying direction after it releases a
packaging container. The adjustment of position may
move the conveying device out of the way of an incoming
conveying device. In this way, close-space positioning
of packaging containers may be facilitated.
[0040] Suitably, the control system is configured to
control the conveying devices such that packaging con-
tainers are conveyed to and positioned on the support
platform one by one. Suitably, the infeed assembly is
configured to provide a continuous infeed of packaging
containers to the packaging container positioning appa-
ratus, and the control system is configured to control the
conveying devices such that there is always a conveying
device ready to collect a packaging container and convey
it to the support platform.
[0041] In this manner the positioning and spacing of
packaging containers on the support platform may be
accurately controlled whilst a continuous flow of packag-
ing containers may be collected from an infeed assembly
which may allow for efficient operation.
[0042] Suitably, the packaging apparatus is configured
such that packaging containers are transported away
from the support platform as a batch of two or more.
[0043] Suitably, the packaging apparatus further com-
prises a belt transport arrangement for transporting pack-
aging containers away from the support platform in a first
transport direction.
[0044] Advantageously, the belt transport arrange-
ment may replace the transfer arms of the prior art. The
belt transport arrangement may be used to transport
packaging containers of various shapes and sizes. Unlike
transfer arms, there is no need to position packaging con-
tainers in specific bays with which to engage the pack-
aging containers. Instead, any part of the length of the
belt can be used to contact and transport the packaging
containers. Furthermore, the belts need not be swapped
in or out to accommodate a change in shape or size in
packaging container, which may minimise time in which
the apparatus is not operational.
[0045] Positioning of packaging containers relative to
one another, which may be important for subsequent
processing, for example sealing at a sealing station, may
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be determined by their positioning and spacing on the
support platform which is determined by the conveying
devices as controlled by the control system. The belt
transport arrangement may be configured to engage, and
transport, containers form the support platform in a man-
ner which maintains the spacing between containers as
it was on the support platform.
[0046] Suitably the belt transport arrangement is con-
figured to transport containers from the support platform
as a batch maintaining the spacing between them.
[0047] Suitably, the belt transport arrangement com-
prises a pair of belts, the pair of belts defining opposing
contacting surfaces, optionally comprising an adjustable
draft angle, for contacting packaging containers.
[0048] The pair of belts defining opposing contacting
surfaces may allow the packaging containers to be con-
tacted by any length of the belts. The belts may therefore
accommodate a range of shapes and sizes of packaging
containers. The adjustable draft angle may allow the draft
angle to be adjusted to match the draft angle of packaging
containers. This may ensure secure contact with said
containers and stable transport.
[0049] Suitably, the belt transport arrangement com-
prises: (i) a first belt region for contacting packaging con-
tainers for transporting packaging containers away from
the support platform; and (ii) a second belt region, down-
stream of the first belt region, for transporting packaging
containers away from the first belt region. The first belt
region and second belt region may be independently con-
trollable. The second belt region may be controllable to
be brought into alignment with the first belt region.
[0050] Such a construction may be advantageous in
transporting positioned packaging containers away from
the support platform, and into a subsequent part of the
packaging apparatus, such as for example a sealing sta-
tion.
[0051] Suitably, the belt transport arrangement com-
prises a pair of belts which extend across both the first
belt region and the second belt region, and wherein: (i)
the separation of the belts is adjustable in the first belt
region; and (ii) the separation of the belts is adjustable
in the second belt region; and the adjustment of the sep-
aration of the belts in either region is independent of the
adjustment of the separation in the other.
[0052] Alternatively, the belt transport arrangement
may comprise a first belt region comprising a first pair of
belts, the first pair of belts defining opposing contacting
surfaces, optionally comprising an adjustable draft angle,
for contacting packaging containers. Suitably, the belt
transport arrangement comprises a second belt region
comprising a second pair of belts, the second pair of belts
defining opposing contacting surfaces for contacting
packaging containers, optionally comprising an adjusta-
ble draft angle, the second pair of belts being provided
downstream of the first pair of belts along the first trans-
port direction, and controllable to be brought into align-
ment with the first pair of belts.
[0053] Suitably, the belt transport arrangement can be

configured such that in one arrangement, the separation
of the belts in the first belt region is such to allow pack-
aging containers to pass freely between the belts, whilst
the separation of the belts in the second belt region is
such that the belts are free of other moving parts of the
packaging apparatus, for example the tooling of a sealing
station.
[0054] Suitably, the belt transport arrangement can be
configured such that in another arrangement, the sepa-
ration of the belts in the first and second belt regions is
such to allow the belts to engage packaging containers
such that the belts can transport the containers.
[0055] Suitably, the belt transport arrangement is ad-
justable to adjust the separation between the contacting
surfaces of the belts in the second belt region, and where-
in the belt transport arrangement is configurable, for ex-
ample repeatedly, in: a first configuration wherein the
separation between the contacting surfaces of the belts
in the second belt region is substantially the same as the
separation between the contacting surfaces of the belts
in the first belt region; and a second configuration wherein
the separation between the contacting surfaces of the
belts in the second belt region is greater than the sepa-
ration between the contacting surfaces of the belts in the
first belt region.
[0056] Suitably, the packaging apparatus comprises a
processing station downstream of a first belt region. Suit-
ably, the processing station is a sealing station.
[0057] Suitably, the packaging apparatus comprises a
sealing station. Suitably, the sealing station comprises a
sealing tool which may swapped in and out for another
to suit containers to be sealed.
[0058] Advantageously, whilst the sealing tool provid-
ed in the sealing station may be swapped in and out to
seal packaging containers of different sizes, the belt
transport arrangement need not be, and the conveying
devices may be configured to suit a number of packaging
containers of different sizes. The conveying devices and
belt transport arrangement may therefore be advanta-
geous when used in a packaging apparatus comprising
a sealing station.
[0059] Suitably, the belt transport arrangement is con-
figurable to transport containers into the sealing station.
[0060] Suitably, the support platform comprises an ad-
justable height portion.
[0061] In this way, the support platform may be move-
able into a position which facilitates the positioned pack-
aging containers to be transported away from the support
platform.
[0062] Suitably, the support platform comprises a plu-
rality of support portions of individually adjustable height.
Suitably, the support platform comprises at least two sup-
port portions of individually adjustable height, for exam-
ple between three and eight portions. Suitably each is
adjustable with a first height corresponding to the height
of an infeed assembly and a second lower height.
[0063] In this way, the portions may be individually
movable into a position to allow packaging containers to
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be supported thereon, whilst other portions are in a po-
sition which allows the packaging containers to be trans-
ported away from the support platform. As a result, this
may improve apparatus throughput and efficiency.
[0064] Suitably, the belt transport arrangement is con-
figured to transport containers into the sealing station in
a batch which may have a batch size which correspond
to the number of support portions.
[0065] Suitably, the belt transport arrangement is con-
figured to transport containers into the sealing station in
a batch which has a batch size which correspond to the
number of containers that the sealing station can accom-
modate.
[0066] Suitably, the control system is configured to
control the conveying devices to position packaging con-
tainers on the support platform with a spacing which cor-
responds to the spacing required between the containers
in the sealing station.
[0067] Suitably, the belt transport arrangement is con-
figured to transport the packaging containers from the
support platform to the sealing station maintaining a
spacing which corresponds to the spacing required be-
tween the containers in the sealing station.
[0068] Suitably, the packaging apparatus comprises
an apparatus for packaging food.
[0069] Suitably, the packaging containers comprise
trays.
[0070] Suitably, the control system is configured to
control the operation of at least one of: a support platform;
belt transport arrangement; and sealing station; as well
as the conveying devices. Suitably, the control system
is configured to control the operation of at least a support
platform and belt transport arrangement as well as the
conveying devices.
[0071] The apparatus may be configured to perform
the method of the second aspect. The apparatus may
comprise an apparatus according to the third aspect and
may be configured to perform the method of the fourth
aspect.
[0072] According to a second aspect of the present
invention there is provided a method of positioning pack-
aging containers on a support platform using a plurality
of individually controllable conveying devices comprising
at least a first conveying device and a second conveying
device, each conveying device being mounted on a rail
for moving along a path formed by the rail, the method
comprising the steps of:

engaging a packaging container using a conveying
device;
moving the conveying device along the path in a first
conveying direction; and
releasing the packaging container, thereby position-
ing the packaging container on the support platform.

[0073] In this way, a method of positioning packaging
containers is provided that may facilitate positioning and
spacing of packaging containers using conveying devic-

es. Positioning and spacing packaging containers using
conveying devices may be advantageous as the pack-
aging containers may be moved and accelerated
smoothly, thus reducing instantaneous force applied to
the packaging container which may otherwise cause the
contents of the packaging container to spill or be dis-
placed.
[0074] Moreover, whilst the maximum operational
speed of prior art methods may be limited by the frictional
forces between containers and conveyor belts, no such
problem may arise when using conveying devices. The
present method may therefore provide for high position-
ing speed, and high throughput of packaging containers.
[0075] Additionally, the step of engaging before mov-
ing the packaging container may ensures secure collec-
tion and movement of said container. The step of releas-
ing the packaging container may facilitate accurate po-
sitioning. That is, releasing the packaging container may
be an active movement of disengaging with the packag-
ing container, to provide highly accurate positioning on
the support platform.
[0076] The method may comprise any feature as de-
scribed in relation to the first aspect.
[0077] Suitably, the method comprises positioning
packaging containers ready for transport to a sealing sta-
tion.
[0078] Suitably, the method comprises positioning
packaging containers containing goods, for example
food.
[0079] Suitably, the method comprises positioning
packaging containers on the support platform with a
spacing which corresponds to the spacing required be-
tween the containers in the sealing station.
[0080] Suitably, the method comprises using an appa-
ratus according to the first aspect. The method may com-
prise using an apparatus according to the third aspect.
The method may comprise performing the method of the
fourth aspect. The method may use an apparatus ac-
cording to the fifth aspect.
[0081] According to a third aspect of the present inven-
tion there is provided a packaging apparatus comprising:

a support platform for supporting packaging contain-
ers positioned thereon, the support platform com-
prising a support portion moveable between a first
position and a second position;
a belt transport arrangement for transporting pack-
aging containers away from the support platform in
a first transport direction;
the belt transport arrangement comprising a first belt
arrangement comprising a pair of belts, the pair of
belts defining opposing contacting surfaces for con-
tacting packaging containers;
the apparatus being operable between:

a first configuration wherein the support portion
is in the first position to support one or more
packaging containers positioned thereon; and
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a second configuration wherein the support por-
tion is in the second position and contacting sur-
faces of the belts engage the one or more pack-
aging containers.

[0082] In this way, a packaging apparatus is provided
that may facilitate the transport of packaging containers
using a belt transport arrangement, rather than transfer
arms, as is common in the prior art. Transporting pack-
aging containers using a belt transport arrangement is
advantageous as belts may accommodate packaging
containers of varying shapes and sizes, without a need
to replace or modify the belt construction. It is often nec-
essary to process containers of different sizes in pack-
aging apparatus, and thus the belt transport arrangement
may save considerable amounts of time in which the ap-
paratus would otherwise not be operational. Belt trans-
port may also be more robust and is simpler than trans-
port using transfer arms. Furthermore, belts may have a
smaller profile than transfer arms, thus facilitating a more
compact apparatus construction. A belt transport ar-
rangement may also not require a high energy input.
[0083] Suitably, the opposing contacting surfaces of
the belt may be for contacting side surfaces of packaging
containers.
[0084] Advantageously, this may accommodate pack-
aging containers of various shapes and sizes. The length
and width of packaging containers can vary substantially,
but this may not be a limiting factor to a belt transport
arrangement configured to contact side surfaces of pack-
aging containers.
[0085] Suitably, the belt transport arrangement com-
prises: (i) a first belt region for contacting packaging con-
tainers for transporting packaging containers away from
the support platform; and (ii) a second belt region, down-
stream of the first belt region, for transporting packaging
containers away from the first belt region.
[0086] Suitably, the belt transport arrangement com-
prises a pair of belts which extend across both the first
belt region and the second belt region, and wherein: (i)
the separation of the belts is adjustable in the first belt
region; and (ii) the separation of the belts is adjustable
in the second belt region; and the adjustment of the sep-
aration of the belts in either region is independent of the
adjustment of the separation in the other.
[0087] Advantageously, the belt regions being inde-
pendently adjustable may allow the first belt region to be
configured to facilitate a first task, for example, to allow
packaging containers to be positioned on the support
platform, whilst the second belt region is configured to
facilitate a second task, for example, to allow packaging
containers to be sealed in a sealing station. The two re-
gions being individually adjustable may allow the regions
to be adjusted into an optimal position, which may not be
the same position for both regions, and may instead de-
pend on the apparatus construction. As a single belt
which extends across both regions, the belt travels at the
same speed in both regions. There is therefore no speed

differential when a packaging container passes from the
first belt region to the second belt region, which may be
beneficial in ensuring stable transport.
[0088] Suitably, the belt transport arrangement is ad-
justable to adjust the separation between the contacting
surfaces of the belts in the second belt region, and where-
in the belt transport arrangement is configurable, for ex-
ample repeatedly, in: a first configuration wherein the
separation between the contacting surfaces of the belts
in the second belt region is substantially the same as the
separation between the contacting surfaces of the belts
in the first belt region; and a second configuration wherein
the separation between the contacting surfaces of the
belts in the second belt region is greater than the sepa-
ration between the contacting surfaces of the belts in the
first belt region.
[0089] In this way, in the first configuration, the belt
regions may be aligned to allow packaging containers to
pass from one region to another. Additionally, in the sec-
ond configuration, the belts in the second belt region may
be moved clear of other apparatus components to allow
subsequent packaging operations to take place.
[0090] Alternatively, the belt transport arrangement
may comprise an arrangement in which: (i) the first belt
region comprises a first pair of belts, the first pair of belts
defining opposing contacting surfaces for contacting
packaging containers and having an adjustable separa-
tion; and (ii) the second belt region comprises a second
pair of belts, the second pair of belts defining opposing
contacting surfaces for contacting packaging containers
and having an adjustable separation.
[0091] Each region having its own pair of belts may
provide a construction in which the separation is easily
individually adjustable.
[0092] Suitably, the belt transport arrangement is ad-
justable to adjust the separation between the contacting
surfaces of the second pair of belts, and wherein the belt
arrangement is configurable, for example repeatedly, in:
a first configuration wherein the separation between the
contacting surfaces of the second pair of belts is sub-
stantially the same as the separation between the con-
tacting surfaces of the first pair of belts; and a second
configuration wherein the separation between the con-
tacting surfaces of the second pair of belts is greater than
the separation between the contacting surfaces of the
first pair of belts.
[0093] In this way, in the first configuration, the first and
second pairs of belts may be aligned to allow packaging
containers to pass from one pair of belts to the other.
Additionally, in the second configuration, the second pair
of belts may be moved clear of other apparatus compo-
nents to allow subsequent packaging operations to take
place.
[0094] Suitably, belt transport arrangement comprises
a first belt region for transporting packaging containers
away from the support platform to a sealing station and
a second belt region for transporting packaging contain-
ers through a sealing station.
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[0095] Suitably, the support platform comprises a plu-
rality of support portions, each support portion being
moveable between a first position and a second position,
the packaging apparatus being operable between: a first
configuration wherein the support portions are in the first
position to support one or more packaging containers
positioned thereon; and a second configuration wherein
the support portions are in the second position and con-
tacting surfaces of the belts engage the one or more
packaging containers.
[0096] In this way, the support platform may be move-
able to allow the belt transport arrangement to engage
the packaging containers, by contact using the contacting
surfaces, and transport the containers away from the
support platform. The support platform being moveable
between a first position and second position may mitigate
a need for the belt transport arrangement to make an
equivalent movement which may simplify the construc-
tion of the belt transport arrangement.
[0097] Suitably, the support portions are configured to
move from the first position to the second position simul-
taneously.
[0098] This may be beneficial to allow packaging con-
tainers to be transported away from the support platform
in a batch.
[0099] Suitably, the support portions are moveable
from the second position to the first position in phased
manner.
[0100] Suitably, the support portions are configured to
start to move from the second position to the first position
consecutively beginning with the most upstream.
[0101] This may be beneficial for increasing apparatus
throughput as it may allow a set of packaging containers
to begin to be conveyed onto the support platform whilst
a previous set is still being transported away from it.
[0102] Suitably, the belt transport arrangement is ad-
justable to adjust the draft angle of the contacting sur-
faces of the belts.
[0103] This may be advantageous for accommodating
packaging containers of varying shapes and sizes. By
providing an adjustable draft angle of the contacting sur-
faces of the belts, varying container draft angles may be
accommodated. As a result, stable transport of packag-
ing containers may be achieved.
[0104] Suitably, the packaging apparatus comprises a
control system configured to control the operation of the
support platform and belt transport arrangement.
[0105] Suitably, the packaging apparatus further com-
prises a packaging container positioning apparatus for
positioning packaging containers on the support plat-
form.
[0106] Suitably, the apparatus is configured such that
packaging containers are conveyed onto the support
platform one by one and transported from the support
platform, suitably to a sealing station as a batch of two
or more.
[0107] Suitably, the packaging container positioning
apparatus comprises: one or more rails that each form a

path for conveying devices; a plurality of individually con-
trollable conveying devices comprising at least a first con-
veying device and a second conveying device, each con-
veying device mounted on a rail for moving along the
path.
[0108] Suitably, the packaging apparatus further com-
prises a control system configured to control the convey-
ing devices, wherein the control system is configured to
control each conveying device to: engage a packaging
container, move along the path in a first conveying direc-
tion, and release the packaging container, to position the
packaging container on the support platform.
[0109] The control system configured to control the
conveying devices may comprise part of the packaging
container positioning apparatus. The control system may
further control the operation of the support platform and
belt transport arrangement.
[0110] Such a construction combining a belt transport
arrangement together with a packaging container posi-
tioning apparatus comprising conveying devices may
provide high apparatus throughput as container position-
ing and container transport may be rapid. Furthermore,
packaging containers of varying shapes and sizes may
be positioned and transported with the same apparatus,
without the need for down time for modification or alter-
ation.
[0111] Suitably, the packaging apparatus further com-
prises a sealing station for sealing packaging containers.
[0112] Suitably, the packaging apparatus comprises a
control system which controls operation of a packaging
container positioning apparatus, a support platform, a
belt transport arrangement and a sealing station.
[0113] Suitably, there is provide, a packaging appara-
tus comprising:

a support platform for supporting packaging contain-
ers positioned thereon, the support platform com-
prising a first support portion moveable between a
first position and a second position;
a belt transport arrangement for transporting pack-
aging containers away from the support platform in
a first transport direction;
the belt transport arrangement comprising a first belt
arrangement comprising a first pair of belts, the first
pair of belts defining opposing contacting surfaces
for contacting packaging containers,
the support platform being configurable, for example
repeatedly, in:

a first configuration wherein the first support por-
tion is in the first position to support one or more
packaging containers positioned thereon; and
a second configuration wherein the first support
portion is in the second position to allow the belt
transport arrangement to transport the packag-
ing containers,

wherein the first support portion is moveable from
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the first position to the second position to bring the
packaging containers into engagement with the con-
tacting surfaces of the first pair of belts.

[0114] Suitably, there is provided a packaging appa-
ratus which comprises:

(I) a support platform for supporting packaging con-
tainers positioned thereon, the support platform
comprising a first support portion moveable between
a first position and a second position;
(II) a packaging container positioning apparatus for
positioning packaging containers on the support
platform, the packaging container positioning appa-
ratus comprising:

one or more rails that each form a path for con-
veying devices;
a plurality of individually controllable conveying
devices comprising at least a first conveying de-
vice and a second conveying device, each con-
veying device mounted on one of the rails for
moving along the path; and
a control system configured to control the con-
veying devices;
wherein the control system is configured to con-
trol each conveying device to: engage a pack-
aging container, move along the path in a first
conveying direction, and release the packaging
container, to position the packaging container
on the support platform; and

(III) a belt transport arrangement for transporting
packaging containers away from the support plat-
form in a first transport direction;

the belt transport arrangement comprising a first belt ar-
rangement comprising a pair of belts, the pair of belts
defining opposing contacting surfaces for contacting
packaging containers; the apparatus being operable be-
tween:

a first configuration wherein the support portion is in
the first position to support one or more packaging
containers positioned thereon; and
a second configuration wherein the support portion
is in the second position and contacting surfaces of
the belts engage the one or more packaging con-
tainers.

[0115] The belt transport arrangement may comprise
any feature as described in relation to the belt transport
arrangement of the packaging apparatus of the first as-
pect.
[0116] The support platform may comprise any feature
as described in relation to the support platform of the
packaging apparatus of the first aspect
[0117] The packaging container positioning apparatus

may comprise any feature as described in relation to the
packaging container positioning apparatus of the of the
packaging apparatus first aspect.
[0118] The apparatus may be configured to perform
the method of the fourth aspect. The apparatus may com-
prise an apparatus according to the first aspect and may
be configured to perform the method of the second as-
pect.
[0119] According to a fourth aspect of the present in-
vention there is provided a method of packaging using a
packaging apparatus according to the third aspect, the
method comprising bringing packaging containers into
contact with the contacting surfaces of the belts; and
transporting the packaging containers away from the
support platform in the first transport direction.
[0120] In this way, a method of packaging may be pro-
vided that facilitates the transport of packaging contain-
ers using a belt transport arrangement, rather than trans-
fer arms, this may advantageously readily accommodate
packaging containers of varying shapes and sizes and
provide high throughput.
[0121] Suitably, the method comprises packaging con-
tainers being conveyed onto the support platform one by
one and being transported from the support platform,
suitably to a sealing station as a batch of two or more.
[0122] According to a fifth aspect of the present inven-
tion there is provided a packaging container positioning
apparatus for positioning packaging containers on a sup-
port platform, the packaging container positioning appa-
ratus comprising:

one or more rails that each form a path for conveying
devices; and
a plurality of individually controllable conveying de-
vices comprising at least a first conveying device and
a second conveying device, each conveying device
mounted on a rail for moving along the path.

[0123] Suitably, the packaging container positioning
apparatus further comprises a control system configured
to control the conveying devices, wherein the control sys-
tem is configured to control each conveying device to:
engage a packaging container, move along the path in
a first conveying direction, and release the packaging
container, to position the packaging container on the sup-
port platform.
[0124] Suitably, the packaging container positioning
apparatus comprises:

two rails that each form a path for conveying devices;
and
a plurality of individually controllable conveying de-
vices comprising at least a first conveying device and
a second conveying device, each conveying device
mounted on one of the rails for moving along the
path.

[0125] The packaging container positioning apparatus
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may comprise any feature as described in relation to the
packaging container positioning apparatus of the of the
packaging apparatus of the first aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0126] For a better understanding of the invention, and
to show how embodiments of the same may be carried
into effect, reference will now be made, by way of exam-
ple only, to the accompanying diagrammatic drawings in
which:

Figure 1.1 shows a packaging apparatus;

Figure 1.2 shows an enlarged view of a region of the
packaging apparatus of Figure 1.1;

Figure 1.3 shows an enlarged view of a region of the
packaging apparatus of Figure 1.1;

Figure 1.4 shows an alternative belt transport ar-
rangement for a packaging apparatus;

Figure 1.5 shows the belt transport arrangement of
Figure 1.4 in a packaging apparatus;

Figure 1.6 shows a top view of a support platform in
a packaging apparatus;

Figures 2.1 to 2.13 show the operation of the pack-
aging apparatus of Figure 1;

Figure 3 shows a method of positioning packaging
containers; and

Figure 4 shows a method of packaging.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0127] Referring to Figures 1.1 and 1.2, a packaging
apparatus 1 comprises a support platform 100 for sup-
porting packaging containers 10 positioned thereon. The
packaging apparatus 1 further comprises a packaging
container positioning apparatus 200 for positioning pack-
aging containers on the support platform 100.
[0128] The packaging container positioning apparatus
200 comprises a first rail 202 and a second rail 204. The
packaging container positioning apparatus 200 further
comprises a plurality of individually controllable convey-
ing devices 300. As best shown in Figure 1.2, in this ex-
emplary embodiment, the plurality of conveying devices
300 comprises a first set of conveying devices 302 having
a first, second and third conveying device 302a, 302b,
302c, and a second set of conveying devices 304 having
a first, second and third conveying device 304a, 304b,
304c.
[0129] The first rail 202 and second rail 204 each form

a path for the conveying devices 300. The first set of
conveying devices 302 are mounted on the first rail 202,
for moving along the path formed by the first rail 202. The
second set of conveying devices 304 are mounted on
the second rail 204, for moving along the path formed by
the second rail 204.
[0130] The packaging apparatus 1 further comprises
an infeed assembly 500 comprising a first infeed belt
502a and a second infeed belt 502b. The second infeed
belt 502b is arranged in use to receive packaging con-
tainers 10 from the first infeed belt 502a. In an alternative
embodiment (not illustrated) the infeed assembly com-
prises a single infeed belt.
[0131] The packaging container positioning apparatus
200 further comprises a control system 400. The control
system 400 is configured to control the conveying devic-
es 300. As will later be described in greater detail in re-
lation to Figures 2.1 to 2.13, the control system 400 is
configured to control each of the plurality of conveying
devices 300 to: engage a packaging container 10, move
along the path in a first conveying direction, and release
the packaging container 10, to position the packaging
container 10 on the support platform 100. The control
system 400 incorporates a sensor arrangement at the
infeed assembly 500 and a computer system. The sensor
arrangement is arranged to sense the presence of pack-
aging containers, and thus allow the control system 400
to establish the presence of packaging containers for col-
lection at the infeed assembly 500.
[0132] The first conveying direction is indicated in Fig-
ure 1.1 by arrow 50. The first conveying direction is the
direction in which the conveying devices 300 are config-
ured to convey packaging containers 10. In the exem-
plary embodiment illustrated in the figures, the first con-
veying direction 50 is from left to right, parallel to centre
line A - A, upstream to downstream.
[0133] The packaging apparatus 1 further comprises
a sealing station 600 in which packaging containers are
adapted to be held for a period of time whilst they are
sealed. The sealing station comprises a sealing tool 602.
[0134] The packaging apparatus 1 further comprises
an outfeed assembly comprising outfeed belt 700.
[0135] The first infeed belt 502a, second infeed belt
502b, support platform 100, sealing tool 602 of the seal-
ing station 600, and outfeed belt 700 are all linearly
aligned such that centre line A - A is a centre line of all
of the aforementioned components of the packaging ap-
paratus 1.
[0136] In this exemplary embodiment, the first rail 202
and second rail 204 are both linear and parallel to one
another. The first rail 202 and second rail 204 are spaced
apart either side of the infeed assembly 500 and support
platform 100, equidistant from the centre line A - A. The
first rail 202 and second rail 204 extend the length of the
second infeed belt 502b and support platform 100. In this
way, the packaging container positioning apparatus 200
is configured so that the conveying devices 300 can be
moved into position to engage a packaging container 10
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on the second infeed belt 502 of the infeed assembly
500, move along the path to transport the packaging con-
tainer 10 from the infeed assembly 500 to the support
platform 100, and release the packaging container 10 in
position on the support platform 100.
[0137] The packaging apparatus 1 further comprises
a belt transport arrangement 800 for transporting pack-
aging containers 10 away from the support platform 100
in a first transport direction. The first transport direction
is indicated in Figure 1.1 by arrow 52. The first transport
direction is the direction in which the belt transport ar-
rangement 800 is configured to transport packaging con-
tainers. In the exemplary embodiment illustrated in the
figures, the first transport direction 52 is from left to right,
parallel to centre line A - A, upstream to downstream,
and is parallel to the first conveying direction 50.
[0138] The belt transport arrangement 800 comprises
a first belt region 802 comprising a first pair of belts 802a,
802b. The first pair of belts define opposing contacting
surfaces for contacting packaging containers. The first
pair of belts are spaced apart either side of the support
platform, equidistant from the centre line A - A. The first
pair of belts 802a, 802b extend the length of the support
platform. The first pair of belts 802a, 802b are vertically
positioned such that when the conveying devices trans-
port packaging containers 10 from the infeed assembly
500 to the support platform 100, the conveying devices
pass over (that is, clear, and are not obstructed by) the
top of the first pair of belts 802a, 802b.
[0139] The first pair of belts 802a, 802b are adjustable
to adjust the separation between the contacting surfaces
of the first pair of belts 802a, 802b. The first pair of belts
802a, 802b are moveable in tandem such that the first
pair of belts 802a, 802b remain equidistant from the cen-
tre line A - A during the adjustment.
[0140] The support platform 100 is configured to sup-
port packaging containers 10 at a first height when re-
ceived from the conveying devices 300 and to lower to
a second height for the packaging containers 10 to be
taken up by the belt transport arrangement 800. The sup-
port platform 100 comprises adjustable height support
portions 102 each moveable between a first position and
a second position. The first position is a position in which
the support portion is raised, and the second position is
a position in which the support portion is lowered.
[0141] As shown in greater detail in the side view of
the support platform 100 of Figure 1.3, in this exemplary
embodiment, the support platform 100 comprises a plu-
rality of support portions 102a - 102h. The height of each
support portion is individually adjustable. In this exem-
plary embodiment, eight support portions are provided.
In an alternative embodiment (not illustrated) the support
platform 100 comprises a single support portion. In fur-
ther embodiments (not illustrated) the support platform
contains an alternative number of portions, for example
two portions, three portions, and so on.
[0142] Each of the plurality of support portions 102a -
102h is moveable between the first position and the sec-

ond position. The support platform is configurable in a
first configuration wherein the support portions 102a -
102h are in the first position to support one or more pack-
aging containers positioned thereon. The support plat-
form is further configurable in a second configuration
wherein support portions 102a - 102h are in the second
position to allow the belt transport arrangement 800 to
transport the packaging containers. The support portions
102a - 102h are moveable from the first position to the
second position to bring the packaging containers 10 into
contact with the contacting surfaces of the first pair of
belts 802a, 802b. That is, by lowering the support por-
tions, packaging containers 10 supported thereon are
brought into contact with the contacting surfaces of the
first pair of belts 802a, 802b. When the support portions
reach the second position, the packaging containers 10
are no longer supported by the support portions, as the
packaging containers have been taken-up by the belts
802a, 802b. In other words, in such a configuration, the
packaging containers 10 are supported by the first pair
of belts 802a, 802b and are no longer supported by the
first support portion 102, which has dropped away be-
neath the packaging containers 10.
[0143] The support portions 102a - 102h are moveable
from the second position to the first position (that is, rai-
seable) in a phased manner. In an exemplary embodi-
ment, the support portion 102h closest to the second in-
feed belt 502b, can be first raised from the second posi-
tion to the first position, followed by the adjacent support
portion 102g, and so on. In this manner, the whole sup-
port region may be brought from the second position to
the first position in a phased, or "wave-like", manner. As
will become clear from the description of operation which
follows, this has advantages in apparatus throughput.
[0144] The support platform 100 is configured to cycle
between: a first configuration wherein each of the support
portions is in the first, raised, position, to support one or
more packaging containers 10 positioned thereon; and
a second configuration wherein each of the support por-
tions is in the second, lowered, position to allow the belt
transport arrangement 800 to transport the packaging
containers.
[0145] In the cycle of the illustrated embodiment the
support portions simultaneously move from the first con-
figuration to the second configuration and return from the
first configuration to the first configuration one by one..
[0146] The support platform 100 is thus repeatedly
configurable in the first and second configurations with
a number of intermediate configurations.
[0147] The belt transport arrangement 800 further
comprises a second belt region 804 comprising a second
pair of belts 804a, 804b. The second belt region 804 is
arranged to receive packaging containers 10 from the
first belt region 802. The second pair of belts 804a, 804b
define opposing contacting surfaces for contacting pack-
aging containers. The second belt region 804 is provided
downstream of the first belt region 802 along the first
transport direction 52.
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[0148] The second pair of belts 804a, 804b are spaced
apart either side of the sealing station 600, either side
from the centre line A - A. The second pair of belts 804a,
804b extend the length of the sealing station 600 and
project beyond the start of the outfeed belt 700. The sec-
ond pair of belts 804a, 804b are vertically aligned with
the first pair of belts 802a, 802b.
[0149] The second pair of belts 804a, 804b are adjust-
able to adjust the separation between the contacting sur-
faces of the second pair of belts 804a, 804b. The second
pair of belts 804a, 804b are moveable in tandem such
that the second pair of belts remain equidistant from the
centre line A - A during the adjustment.
[0150] The second belt region 804 is configurable in a
first configuration wherein the separation between the
contacting surfaces of the second pair of belts 804a, 804b
is substantially the same as the separation between the
contacting surfaces of the first pair of belts 802a, 802b.
In this way, the second belt region 804 can smoothly
receive packaging containers 10 from the first belt region
802 and transport the packaging containers into the seal-
ing station 600.
[0151] The second belt region 804 is further configura-
ble in a second configuration wherein the separation be-
tween the contacting surfaces of the second pair of belts
804a, 804b is greater than the separation between the
contacting surfaces of the first pair of belts. In this way,
the second belt region may release, or drop-off, packag-
ing containers 10 at the sealing tool 602 of the sealing
station 600 by increasing the separation between the
second pair of belts 804a, 804b so that the packaging
containers are released into the sealing tool 602.
[0152] The belts of the first and second belt regions
802, 804 have an adjustable draft angle, which may be
adjusted to correspond to the draft angle of packaging
containers 10 which are to be positioned and transported.
In this way, the contacting surfaces are flush with the
sides of packaging containers 10 that are to be transport-
ed, providing for secure and stable transportation.
[0153] In another exemplary embodiment, an alterna-
tive belt transport arrangement 850 may be provided, as
shown in Figure 1.4. The belt transport arrangement 850
can take the place of the belt transport arrangement 800
previously described. The belt transport arrangement
850 comprises a belt arrangement comprising a first belt
region 852 and a second belt region 854. A single belt
856 extends across the first belt region 852 and second
belt region 854. The first and second belt regions are
moveable to adjust the separation between the contact-
ing surfaces, in a similar manner to that described in re-
lation to the adjustable separation between belts 804a,
804b of the belt transport arrangement 500. However, in
this embodiment, the belt is a single, continuous, belt.
[0154] In Figure 1.5, the alternative belt transport ar-
rangement 850 is shown installed in the packaging ap-
paratus 100. The alternative belt transport arrangement
850 comprises first belt 856a and second belt 856b. As
shown, the belts 856a, 856b each extend the length of

the support platform 100, the length of the sealing tool
602, and project beyond the start of the outfeed belt 700.
[0155] Figure 1.6 shows the first set of conveying de-
vices 302 in greater detail. The first set of conveying de-
vices 302 and second set of conveying devices 304 are
structurally identical. As shown in Figure 1.2, and also in
greater detail in Figure 1.6, each conveying device 300
comprises an engaging member 306, an arm 308, and
a housing 310. The engaging member 306 comprises a
pair of jaws. The engaging member 306 is mounted on
the arm 308 such that the jaws extend away from the
arm. When the conveying devices 300 are mounted on
the respective rail, the jaws open toward the centre line
A - A. The vertical position of the jaws is adjustable by
adjusting the vertical position at which the engaging
member 306 is mounted on the arm 308. In this way,
packaging containers 10 of different heights may be ac-
commodated by the packaging apparatus 1.
[0156] The housing 310 of each conveying device 300
houses two electromechanical linear actuators. The first
actuator is arranged to drive the conveying device 300
along the path formed by the respective rail 202, 204.
The second actuator is arranged to drive the arm 308,
thereby to move the engaging member 306 toward or
away from the centre line A - A, as required. In this way,
the engaging member 306 is moveable between a first,
retracted, position, in which the engaging member 306
is proximal to the housing, and away from the centre line
A - A, and a second, extended position, in which the en-
gaging member 306 is extended away from the housing
310, and toward the centre line A - A.
[0157] In the first, retracted, position, the engaging
member is retracted to allow packaging containers 10 to
pass along the second infeed belt 502b between the con-
veying devices 300, and in the second, extended, posi-
tion, the engaging member 306 can extend to engage a
packaging container 10 on the second infeed belt 502b.
The engaging member can subsequently be retracted
back to the first position to release the packaging con-
tainer 10. In use, movement between the first and second
positions facilitates engagement and release of a pack-
aging container.
[0158] The operation of the packaging apparatus 1 is
best illustrated by Figures 2.1 to 2.13 which show the
sequential operation of the packaging apparatus 1 as
packaging containers 10 are positioned on the support
platform 100 and transported away therefrom.
[0159] As shown in Figure 2.1, packaging containers
10 (10a to 10d labelled) are present on the infeed as-
sembly. The packaging containers 10 are roughly spaced
by the differential operational speed of the first infeed
belt 502a and second infeed belt 502b. The second in-
feed belt 502b carries the packaging containers along.
The outfeed belt 700 rotates in readiness to transport
packaging containers away from the packaging appara-
tus 1.
[0160] As shown in Figure 2.2, when the first packaging
container 10a reaches the first conveying device 302a
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of the first set of conveying devices 302, the control sys-
tem 400 controls the first conveying device 302a to en-
gage the first packaging container 10a. The engaging
member 306 is moved from the retracted position to the
extended position to engage the first packaging container
10a.
[0161] As shown in Figure 2.3, the control system 400
then controls the first conveying device to move along
the path in the first conveying direction 50, thereby con-
veying the first packaging container 10a in said direction.
In doing so, the first packaging container 10a is slid along
the support platform. The first conveying device is moved
to position the first packaging container 10a on the sup-
port platform. In this exemplary embodiment, the first
conveying device is moved to position the first packaging
container 10a on the support portion farthest from the
second infeed belt, that is, support portion 102a.
[0162] As shown in Figure 2.4, the control system 400
then controls the first conveying device to release the
first packaging container 10a. The first packaging con-
tainer 10a is thereby left in position on the support portion
102a. In order to facilitate close-spaced positioning of
the packaging containers 10 (which may be necessary
for particular sealing tools 602), following release of the
first packaging container 10a, the control system 400
controls the first conveying device to adjust its position
to accommodate an incoming second conveying device,
which involves a small additional movement in the first
conveying direction 50.
[0163] As shown in Figures 2.3 and 2.4, the second
conveying device 302b is controlled to engage and move
the second packaging container 10b to position the con-
tainer on the last available support portion, that is, support
portion 102b. The second conveying device 302b is con-
trolled to engage, move and release in the same manner
as described in relation to the control of the first conveying
device 302a.
[0164] As shown in Figure 2.5, having released the
second packaging container 10b at support portion 102b
the second conveying device 302b makes a similar small
additional movement in the first conveying direction 50
to accommodate an incoming third conveying device
302c.
[0165] As shown in Figure 2.6, all conveying devices
of the first set 302 are used to position packaging con-
tainers 10a, 10b, 10c, before the second set of conveying
devices 304 are employed.
[0166] As shown in Figures 2.6 to 2.9, the second set
of conveying devices 304 are controlled to engage, move
and position packaging containers 10d, 10e, 10f in an
identical manner to that described in relation to the first
set of conveying devices 302.
[0167] As is also shown in Figures 2.6 to 2.8, whilst
the second set of conveying devices 304 convey pack-
aging containers 10d, 10e, 10f, the control system 400
controls the first set of conveying 302 devices to return
to their original position, in readiness to engage subse-
quent packaging container containers 10g, 10h on the

second infeed belt.
[0168] As shown in Figures 2.9 to 2.11, once the sec-
ond set of conveying devices have positioned packaging
containers 10d, 10e, 10f, the first set of conveying devic-
es are again employed to position packaging containers
10g, 10h on the last available support portions 102g,
102h. The control system 400 controls the second set of
conveying devices 304 to return to their original position,
in readiness to engage subsequent containers, in a later
repeat of the process. Eight packaging containers 10a -
10h are now positioned on the eight support portions
102a - 102h.
[0169] As also shown in Figure 2.11, once the final
container 10h is positioned, the separation between the
first pair of belts 802a, 802b is reduced slightly, as indi-
cated by arrows 54, to bring the contacting surfaces clos-
er to the packaging containers. The separation between
the second pair of belts 804a, 804b is also reduced, as
indicated by arrows 56. In this described and illustrated
example, a plurality of packaging containers 12 (previ-
ously conveyed to the sealing station) were sealed in the
sealing station whilst the packaging containers 10a - 10h
were being positioned on the support platform.
[0170] The positioned packaging containers 10a - 10h
are then to be transported into the sealing station 600.
Simultaneously, sealed containers 12 are to be trans-
ported away from the sealing station 600.
[0171] The support portions 102a - 102h simultane-
ously move from the first position to the second position.
That is, all support portions drop away into the lowered
position. In doing so, the packaging containers 10a - 10h
are brought into contact with the contacting surfaces of
the first pair of belts 802a, 802b. The first pair of belts
802a, 802b then transport the packaging containers
away from the support platform in the first transport di-
rection 52 and pass the packaging containers 10 to the
second pair of belts 804a, 804b. The second pair of belts
804a, 804b transport the packaging containers 10a - 10h
into the sealing station 600.
[0172] Once the packaging containers 10a - 10h are
clear of a support portion 102a - 102h it can be moved
from the second position back to the first position. As
shown in Figures 2.12 and 2.13, this allows a further set
of packaging containers to be slid across the support
platform surface in a substantial repeat of the process
described above. In that case though it is the second set
of conveying devices 304 that move the first of the con-
tainers of that set whilst the first conveying devices 302
return to their original position.
[0173] As mentioned above, the support portions 102a
- 102h are moveable from the second position to the first
position in a phased manner. The support portion 102h
closest to the second infeed belt 502b is the first to be
returned to the first position, followed by the next closest
support portion 102g, and so on. In this manner, the con-
trol system 400 need not wait for all of the first set of
packaging containers 10 to clear the support platform
100 before returning the support portions to the first po-
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sition. Instead, in this manner, the control system 400
can control the conveying devices 300 to engage and
slide a packaging container of a second set along the
raised support portions before downstream support por-
tions are raised, thus allowing conveyance of the second
set of packaging containers before the first set of pack-
aging containers are fully clear of the downstream sup-
port portions.
[0174] Whilst the description of the operation of the
packaging apparatus 1 given above refers to belt trans-
port arrangement 800, in another exemplary embodi-
ment, an alternative belt transport arrangement 850 is
employed. In this embodiment, the operation of the con-
veying devices 300 is identical to that described above.
The operation of the alternative belt transport arrange-
ment 850 is functionally similar to that of belt transport
arrangement 800.
[0175] In an operational step corresponding to that
shown in Figure 2.11, once the final container 10h is po-
sitioned, the separation between the belts 856 in the first
belt region 852 is reduced to bring the opposing contact-
ing surfaces of the belts 856 in the first belt region 852
closer to the packaging containers. The separation be-
tween the belts 856 in the second belt region 854 is also
reduced, to reduce the separation between the opposing
contacting surfaces of the belts 856 in the second belt
region 854.
[0176] In an identical manner to that described above,
the positioned packaging containers are then to be trans-
ported into the sealing station 600. The lowering of the
support portions 102a - 102h brings the packaging con-
tainer 10a - 10h into contact with the contacting surfaces
of the belts 856 in the first belt region 852. The single,
continuous, belts 856 are driven to transport the pack-
aging containers 102a - 102h into the sealing station 600.
The belts in the second belt region 854 are then moved
away from one another (not shown) so as to position
them out of the way during a sealing operation in the
sealing station.
[0177] Figure 3 outlines a method of positioning pack-
aging containers on a support platform using a plurality
of individually controllable conveying devices comprising
at least a first conveying device and a second conveying
device, each conveying device being mounted on a rail
for moving along a path formed by the rail. Step 3001
comprises engaging a packaging container using a con-
veying device. Step 3002 comprises moving the convey-
ing device along the path in a first conveying direction.
Step 3003 comprises releasing the packaging container,
thereby positioning the packaging container on the sup-
port platform.
[0178] Figure 4 outlines a method of packaging using
a packaging apparatus having a support platform and
belt transport arrangement. Step 4001 comprises bring-
ing packaging containers into contact with the contacting
surfaces of the belts. Step 4002 comprises transporting
the packaging containers away from the support platform
in the first transport direction.

[0179] In the illustrated embodiments the packaging
apparatus comprises: (a) a packaging container position-
ing apparatus comprising a plurality of individually con-
trollable conveying devices; (b) a support platform com-
prising a support portion moveable between a first posi-
tion and a second position; and (c) a belt transport ar-
rangement for transporting packaging containers away
from the support platform. In further alternative embodi-
ments (not illustrated) there are provided packaging ap-
paratus which comprise: feature (a) without features (b)
or (c); features (a) and (b) without feature (c); and fea-
tures (b) and (c) without feature (a). Such alternate em-
bodiments may still enjoy many advantages though the
combination of features (a), (b) and (c) may be most ad-
vantageous.
[0180] Although a few preferred embodiments of the
present invention have been shown and described, it will
be appreciated by those skilled in the art that various
changes and modifications might be made without de-
parting from the scope of the invention, as defined in the
appended claims.
[0181] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to this
specification in connection with this application and which
are open to public inspection with this specification, and
the contents of all such papers and documents are in-
corporated herein by reference.
[0182] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.
[0183] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving the
same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features.
[0184] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel one,
or any novel combination, of the steps of any method or
process so disclosed.

Claims

1. A packaging apparatus comprising:

a support platform for supporting packaging
containers positioned thereon, the support plat-
form comprising a support portion moveable be-
tween a first position and a second position; and
a belt transport arrangement for transporting
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packaging containers away from the support
platform in a first transport direction;
the belt transport arrangement comprising a belt
arrangement comprising a pair of belts, the pair
of belts defining opposing contacting surfaces
for contacting packaging containers,
the apparatus being operable between:

a first configuration wherein the support por-
tion is in the first position to support one or
more packaging containers positioned ther-
eon; and
a second configuration wherein the support
portion is in the second position and con-
tacting surfaces of the belts engage the one
or more packaging containers.

2. The packaging apparatus according to claim 1,
wherein the belt transport arrangement comprises:

(i) a first belt region for contacting packaging
containers for transporting packaging contain-
ers away from the support platform; and
(ii) a second belt region, downstream of the first
belt region, for transporting packaging contain-
ers away from the first belt region.

3. The packaging apparatus according to claim 2,
wherein:

the belt transport arrangement comprises a pair
of belts which extend across both the first belt
region and the second belt region, and wherein:

(i) the separation of the belts is adjustable
in the first belt region; and
(ii) the separation of the belts is adjustable
in the second belt region; and

the adjustment of the separation of the belts in
either region is independent of the adjustment
of the separation in the other.

4. The packaging apparatus according to claim 3
wherein:
the belt transport arrangement is adjustable to adjust
the separation between the contacting surfaces of
the belts in the second belt region, and wherein the
belt transport arrangement is configurable, for ex-
ample repeatedly, in:

a first configuration wherein the separation be-
tween the contacting surfaces of the belts in the
second belt region is substantially the same as
the separation between the contacting surfaces
of the belts in the first belt region; and
a second configuration wherein the separation
between the contacting surfaces of the belts in

the second belt region is greater than the sep-
aration between the contacting surfaces of the
belts in the first belt region.

5. The packaging apparatus according to claim 2,
wherein:

(i) the first belt region comprises a first pair of
belts, the first pair of belts defining opposing con-
tacting surfaces for contacting packaging con-
tainers and having an adjustable separation;
and
(ii) the second belt region comprises a second
pair of belts, the second pair of belts defining
opposing contacting surfaces for contacting
packaging containers and having an adjustable
separation.

6. The packaging apparatus according to claim 5
wherein the belt transport arrangement is adjustable
to adjust the separation between the contacting sur-
faces of the second pair of belts, and wherein the
belt arrangement is configurable, for example re-
peatedly, in:

a first configuration wherein the separation be-
tween the contacting surfaces of the second pair
of belts is substantially the same as the separa-
tion between the contacting surfaces of the first
pair of belts; and
a second configuration wherein the separation
between the contacting surfaces of the second
pair of belts is greater than the separation be-
tween the contacting surfaces of the first pair of
belts.

7. The packaging apparatus according to any previous
claim wherein:

the support platform comprises a plurality of sup-
port portions, each support portion being move-
able between a first position and a second po-
sition,
the packaging apparatus being operable be-
tween:

a first configuration wherein the support por-
tions are in the first position to support one
or more packaging containers positioned
thereon; and
a second configuration wherein the support
portions are in the second position and con-
tacting surfaces of the belts engage the one
or more packaging containers.

8. The packaging apparatus according to claim 7
wherein the support portions are moveable from the
second position to the first position in phased man-
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ner.

9. The packaging apparatus according to any previous
claim wherein the apparatus is configured such that
packaging containers are conveyed onto the support
platform one by one.

10. The packaging apparatus according any previous
claim wherein the belt transport arrangement is con-
figured to transport containers from the support plat-
form as a batch maintaining the spacing between
them.

11. The packaging apparatus according to any previous
claim wherein the belt transport arrangement is ad-
justable to adjust the draft angle of the contacting
surfaces of the belts.

12. The packaging apparatus according to any previous
claim further comprising:

a packaging container positioning apparatus for
positioning packaging containers on the support
platform,
the packaging container positioning apparatus
comprising:

one or more rails that each form a path for
conveying devices;
a plurality of individually controllable con-
veying devices comprising at least a first
conveying device and a second conveying
device, each conveying device mounted on
a rail for moving along the path;
a control system configured to control the
conveying devices,
wherein the control system is configured to
control each conveying device to: engage
a packaging container, move along the path
in a first conveying direction, and release
the packaging container, to position the
packaging container on the support plat-
form.

13. A packaging apparatus according to any previous
claim further comprising a sealing station for sealing
packaging containers.

14. A method of packaging using a packaging apparatus
according to any of claims 1 to 13, the method com-
prising:

bringing packaging containers into contact with
the contacting surfaces of the belts; and
transporting the packaging containers away
from the support platform in the first transport
direction.

15. A method of packaging according to claim 14, where-
in the method comprises packaging containers being
conveyed onto the support platform one by one and
being transported from the support platform, option-
ally to a sealing station, as a batch of two or more.
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