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produce it also relates to apparatus, containers and palletised loads.
BACKGROUND ART

Perishable produce is transported by road, sea, rail and air usmg a varicty of different
techniques.. With high value perishable produce it has been usual to rely not only
upon refrigeration but also or instead the use of a controlled atmosphere that best suits
the preservation of the produce.

By controlled atmosphcre is meant any infusion, scrubbing or the like of a sealed or
controllable atmosphere about the produce and usually involves the control of one or
more of the gases; nitrogen, oxygen, carbon dioxide and ethylene.

By penshable produce is meant any produce the value of which can be mamtamed or
enhanced by slowing senescence (ageing) thereof while being stored, readied for
transport andlor being transported. The produce can be a respiring comestible such as
a fruit or vegetable, a non-respiring produce such as meat or fish as well as any
mixtire or combination of produce made using any of the foregoing with or without
other additives. Perishable produce could include within its ambit live fish, shell fish
of any form, crustaceans in any form etc.

Perishable produce could also include, flowers, drugs, body organs or other items
requiring a controlled temperature such as computer parts, artefacts, drinks or the like.

Transportable container could include pallet based trunsportable items such as plastics

wrapped stacks of produce or cartons of produce. The need to retum or on ship, often -

empty containers, for refilling adds substantially to costs.

A feature of current technology is the trend towards the use of refrigerator containers
of standard sizes capable of being handled by container handling equipment onto and
off of trucks, railway trucks, ships, etc. The present invention however recognises the
possibility of some advantage by customising such containers to provide some
etihanced control in so far as the atmosphere and/or temperature is concerned which if
desired can lend itself to the use of existing refrigerated shipping, cool stores,
refrigerated transportation containers or the like thus reducing the level of
commitinent that might be required to capital expenditure.

It is therefore an object of the present invention to provide a method of storing,
transporting or readying for transport of perishable produce including apparatus
applicable thereto which will at least provide the pubhc with a useful choice.
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ni tr.ogen, oxygen, ~carbon dioxide and ethylene. By perishabl e prodtce
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comesti ble such as a fruit or vegetable, a non-respiring produce such as
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nology is the trend towards the use
of refri ger at US Putstit Speecificativn waﬂﬂhdﬁcloses an open cycle portable refrigerator which

uses a compress gas cooling system. It provides an insulated box and the air is
. circulated by convection means and not forced. There is no use of heat transfer across
the walls of the container to provide for maintenance or alteration of the intemal

10  temperature.

DISCLOSURE OF THE INVENTION

In a first aspect the invention consists in a method of transporting, storing (or readying
for transport or storing) perishable produce which comprises;

(i) Loading and sealing the produce into a sealable transportable flexible walled

1S container or onto a pallet (hereinafter “container™) to substantially isolate gas
associated with said produce from the surround environment, said container or pallet
having

means electrically energiscable or otherwise actuable and powered to circulate said
gas associated with said produce amongst the produce and in some heat exchange

20 relationship with or through at least part of a sealing periphery of said sealed produce
and its associated gas; and -

(i)  holding the temperature of the sealed produoelgas environment or lowering the
temperature of and then holding the temperature of the sealed produce/gas
environment at a refrigerating temperature by ensuring a controlled refrigerating

25 environment outside of sald container which is in a heat exchange relationship with
said at least part of a sealing periphery and hence said produce/gas environment, while
the gas within said container being continuously or continually circulated therein.

In a further aspect the invention consists in a scalable transportable container suitable
for use in any method in accordance with the present invention.

30 Ina still further aspect the invention consists in a transportable container comprising:

means providing a flexible walled bag having a sealable opening thereto to allow the
loading and unloading of produce thereinto;

means electrically energiseable or otherwise forcing disposed within the bag to draw a
gas environment therewithin through any produce stacked in the bag and to direct the

. 887SISPS.895/CW/CT
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In a still further aspect the invention consists in a transportable item comprising:
. aforklift carryable pallet,
5 flexible walled sealing means; _
produce, said produce being sealed within said sealing means and on said pallet;

said container having associated therewith means electrically energiseable or
otherwise forcing to circulate the gas environment within said transportable container
when said sealing means is substantially sealed;

10 the temperature of the environment within said container being capable of being
effected by heat exchange from said circulating gas environment through at least part
of at least one wall of said transportable container; .

means o control the temperature within said transportable container such that said
temperature is held or lowered and then held.

15  The invention consists in the foregoing and also envisages constructions of which the
following gives examples

~ BRIEF DESCRIPTION OF INVENTION

Preferred forms of the present invention will now be described with reference to the
accompanying drawings in which;

20 Figure 1 shows a conventional 40 foot refrigerated sea container 101 with a
transportable container 100 in accordance with the present invention positioned
internally thereof so as to take advantage of the refrigerated environment thereof, the
arrows showing how there is provision below, about and above the transportable
container within the refrigerated sea container for the air of the refrigerated

25 environment to be ducted from and back to a standard refrigerated sea container
refrigeration unit;

Figure 2 shows a similar arrangement as shown in figure 1 but showing this
time two transportable containers 100 in accordance with the present invention
positioned therewithin, it being pdssiblc in some embodiments of the present

30 invention to provide the gas environment (whatever it might be) within each
transportable container 100 in the refrigerated sea container 101 with a temperature at
or above the air temperature about the transportable containers;
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Exanpl es of the pricor art include US Patent Specificatiion 5125237. This
relates to a solid sided insulated pallet sized container which

i ncérporates spaces for forklift, it includes fans for air circul ation.
However, this systemutilises solid [err] for cooling, it does not utilise
heat transfer across the walls of the container to possibly cool the 5
interior. No formof sealing die container4is disclosed. US Patent

Speci fication 3633381 di scl oses an open cycle portable refrigerator which
uses a conpress gas cooling system ‘It provides an insulated box and the

ﬁl r is ci r?ul Rigereby 1§Qﬂ Ive rmaashawdugnm af pampstent Themn ca iréfrigératedcseaf
eat transfer r nce
or alteration é(?)’? e | e,r na era \ﬁi?tgﬁ w&%&?%&%m&ﬁ

In a first as/fouta '!% ?ﬁwé‘fng‘t the; present ApYRLoR; thepe,

storing (or reraﬂggerayoha!mt bﬁld:qowat cantainéroati the )lefd drand fead) eolfersodarried \Hyi the
CONprises; 5 transportable containers and/or the sea container to facilitate loading and avoid
' cxcessive movement during tramsit, there being shown the movement of the
~ refrigerated air of the sea container 101 by the arrows, and showing at the right hand
end of the right hand transportable container an access opening into the transportable
container 100 which preferably seals without reliance upon a sealing curtain as well as
10 the carried control unit(s) and atmosphere control system of the transportable
container;
Figure 4 is an end view of a transportable container 100 in accordance with the
present invention positioned within a sca container as in figure 3;

Figure 5 is a cross section of a transportable container 100 in accordance to a

15  preferred form of the present invention showing the gas circulation therewithin under

the action of preferably a single or a series of centrifugal fans positioned at.the top of

the box form of the transportable container and showing the ducting of that gas

environment downwardly through ducts making a heat exchange contact with the

outer skin of the transportable container 100 before infusing upwardly through the

20 floor or a raised floor through the produce ( whether cartoned, shelved basketed or the
like);

Figure 6isa plan view of a transportable container 100 showing a disposition
of two centrifugal fans below the top skin of the box form which has been removed
for the purpose of cxplanation; '

25 Figure 7 is a similar view to that of figure 6.but this time showing a preferred
floor which facilitates the infusion of downwardly ducted gas in the atmosphere of the
transportable container 100 evenly upwardly through the produce stacked thereon;

Figure 7a shows a possible airtight sea! system for the access door or opening
of the container as depicted in figure 7 ;

30 Flgure 8 is the design of one preferred form of the present invention shown
how a control unit associable within the box form of a transportable container in
accordance with the present invention can be provided to include an electrical
connection to power all of the electrically energiseable componentry to be carried with
the transportable container, to locate an air or gas treating unit with an air compressor

35 in a direct heat exchange outside of the sealed gas atmosphere of the transportable
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another and an air gap is provided between the outer walls of transportable contamer
and the inner walls of the shipping container; :

Figure 10 shows another alternative arrangement of transportable containers
within a shipping container, in this case the transportable containers substantially abut
the inner walls of the shipping container and air gaps ot ducts, are provided between
the transportable containers or rows of containers;

Figure 11 shows yet another aliernative amrangement of transportable
containers within a shipping container wherein air gaps are provided both between the
individual tranSponable containers and the inner walls of the shipping container; and

Fxgure_ 12 shows the most preferred form of the prcscnt invention wherein a
pallet is provided upon which is stacked produce, the product being fully encased in a,
for example, plastics bag, a fan is provided as is a fan cap to provide for the sealing of
said plastics bag, the air is circulated such that it flows down through an gap provided
between the produce and the plastics bag, through said produce and up an air gap
provided on the opposite side between said produce and said plastics bag. Heat
exchange occurs through the walls of the plastics bag.

BEST MODES FOR CARRYING OUR INVENTION

While in the preferred forin, specific embodiments are depicted, obviously the scope
of the invention is as defined in the claims.

The present invention realises the difficulty that the provision of purpose built
refrigerated sea containers pose if a controlled atmosphere system is to be utilised in
conjunction with the normal refrigeration of such sea containers. These difficulties
arise because: i) it is generally difficult to control the cargo temperature accurately
enough within such refrigerated sea containers for fresh perishable produce since
many of the existing stock of refrigerated sea containers are designed to transport
frozen rather than chilled produce; ii) exisitng refrigerated sea containers are not
generally able to create or maintain the desired normal high level of humidity which is
required for the majority of perishable produce; iii) gas and/or air circulation in such
existing stock of refrigerated sea containers is normally below the standard required
for adequate maintenance of perishable produce; iv) the existing stock of refrigerated
sea containers are not generally sufficiently gas tight for the purpose and tend to atlow

the atmosphere to leak at a generally unmanageable rute.
8875ISPS.895/CW/CT :
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the gas within said container. being continuously or continually circulated
therein. In a further aspect the invention consists in a scal able :
transportabl e container suitable for use in any nethod in accordance with
the present invention. 30 In a'still further aspect the invention consists
in a transportabl e container conprising: nmeans providing a flexible walled
bag having a seal abl e opening thereto to-afl ow t he | oadi ng and unl oadi ng of
produce thereinto; means electrically energiseable or otherw se forcing

di sposed within the bag to draw a gas environnent therew thin through any
produce st ackebo immemfeetira@ purposccbuilt refrigetated sea coftaingm that woukbovercome theund

sai d produce SgofindnfioR& diffidulfied wolliCHE RESenkive Hind" RRdets 0Bsdisi® much of the
existing stock of refrigerawd transportation containers. The present invention,
therefore, has applicability to existing refrigerated ships, coolrooms as well as existing

5 refrigerated transportation containers. . .

Figure 1 shows a circulation of air around the transportable container 100 which is
contained within a forty foot refrigerated sea container 101. The air flows up the sides
and over the top of the transportable container and is drawn into the sea container’s
refrigeration unit labelled 1. The said refrigeration unit cools the air and pumps it

10  back down under the transportable container. The warm air is drawn in through the
inlet 2 and the cooled air emerges through the outlet labelled 3. Although the
invention is described with respect to a sca container 101 it will be appreciated that
the refrigerated outer could be a refrigerated road vehicle, cool store, freezing works
or other controlled vefrigerated environment.

15  Referring to figure 2, the situation is similar, however, the forty foot refrigerated sea
container 101 contains two transportable containers 100 internally. Again, the air
flows up the sides and over the top of the transportable containers and it is drawn into .
the sea container’s refrigeration unit through inlet 2 and the cooled air is driven out
the outlet labelled 3. ' ' : '

20  Referring to figure 3, the air circulation pattern is shown around the six sides of the
internal transportable containers. The air flows through the ducts which are provided
by the gap or space between the inside walls of the sea container and the outside walls
of the internal transportable container.

Referring to figure 4, an end view of the transportable container positioned inside the

25  sea container is shown. The transportable container 100 is shown with rollers 5 which
provide the gap between the internal wall of the sea container and the external wall of
the transportable container. The transportable container has a door 6 which enables
produce to be placed inside the transportable container, this door is shown closed in
the figure.

30  The control system 7 of the transportable container is shown in the figure to the right
of the door.

A dry ice bunker 8, which is preferably insulated, is shown. In another preferred
embodiment of the invention this bunker is a cavity for gas pressure cylinders.

The computer panel for monitoring of gas and/or temperature levels and/or the
35 changing of set gas and/or temperature levels is shown 9. A compressor, which is

preferably of the oilless type is shown below the computer panel labelled 10.
88751SPS.895/CW/CT



| osing) relationship with any refrigerated envi ronnent outside of said bag.
In a still further aspect the invention consists in a transportable item
conprising: aforklift carryable pallet; 5 flexible walled sealing neans;
produce, said produce being sealed within said sealing means and on said
pal | et; said container having associ ated theremnth nmeans el ectrically
ener gi seabl e or otherwise forcing to ci rcul’ate the gas environment wthin
said transportabl e contai ner when said sealing neans is substantially
sealed; 10 the tenperature of the environment within said container being

capabl e of beiRéfeingco! ﬁ‘giub)ﬁ ) @ﬁﬁﬁhﬂ Ghe %Wtﬁi‘olfghr&wsﬁck&ﬂcﬁ%‘ns of

envi ronment through at ast, I east 0 wal | I d
transportabl e ﬁgﬁt"g ‘@'8}\5} A RePE gﬁﬂﬁ“&f‘dﬁ%‘q%ﬂdﬂns@? gasc
transportabl e @dnm ﬂfeﬂlesmnﬁhaﬁ%aﬂdlst@’mrm by & fap 42 a8d ghe|aigppsses and
t hen. hel d. temperature probe 13 which monitors inside and outside temperatures. This probe is

5 connected to the computer system.

Although in the preferred embodiment, a fan 12 is used to provide the circulation

means, other circulation means could be used. or, in use, convection currents set up by

the heating means forming part of this invention within the transport container may
- provide sufficient circulation, particularly for some types of produce.

10  Referring to figure 6, the top of the transportable container is illustrated. Shown are
the variable speed fans 13. Shown also are the bracings for the roof 15 in between the
outer and inner roof. These direct the flow of air away from the fans. The air flows
down the duct 30 provided by the gap between the produce and the transportable
container. This gap is maintained by “T" rail braces and/or corrugations.

15 In an alternative form of the invention, there are two rows of fans. An air gap is
maintained between the cartons of produce and the inner side of the outer wall of the
transportable container by raised “T” sections. Air is drawn up through the cargo by
the fans and directed between the outer and interior roof and outer and interior walls
of the transportable container. The air mixture is vented in several directions flowing

20  inbetween the said gap across the top of the roof. It is then drawn up again through
the produce, therefore, completing one revolution of the air circulation cycle.

When the product is at the correct temperature as measured by the temperature probe
13 the fans may be slowed down which would have the effect of reducing moisture
loss of the product.

25 In another form of the invention, the outer sides of the transportable container are not
flat surfaces but have corrugated sides. This larger surface area would speed up the
rate of heat transfer.

It is preferred that the transportable container’s control systems are connected to the
sea comtainer’s refrigeration control system, This provides the ability for the
30 transportable container to have some control over the sea container's refrigeration
systen. When the sea container’s refrigeration system goes into defrost normally its
fans stop. The transportable container’s control system would ensure that the fans
would be kept running during defrost. The system would stay in defrost mode until
the outer metal sides of the transportable container are raised above 0°C. At this
35 temperature, any ice built up on the inside of the six outer metal surfaces would melt.
While this process is in action, the transportable container’s fans would be turned off.

8875ISPS.895/CW/CT
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a% to tragsposh mese thaonetype B{J@"“‘é’rﬂmﬂ%“’c peccontairier. Two or -
more transportable containers 100 could fit into onc sca container 101. These

transportable containers 100 could contain different products kept at different
temperatures.- -

In one form of the invention the sea container’s 101 temperature is set to the lowest
storage temperature of the products. The transportable container’s heating mechanism
is then used to keep the temperature in the transportable containers with other

products at higher temperatures

Preferably, the transportable container will draw its refrigeration from an external
source. However, in certain situations it may be that some models will contain or
have attached their own refrigeration equipment. In this case, an insulated cover
would be placed around any or all of its metal sides.

- It is preferable that the transportable container be fitted with its own controlled

atmosphere generation equipment similar to the described in Transphere’s US Patent
# 5063753 the full content of which is herein incorporated by way -of reference.
However, this equipment could be mounted into or attached to the outside of the sea
container itself. Connecting pipes will be required to allow gas to flow between the
transportable containers gas atmosphere and control system. |

Although the following description relates to a preferred method ,wherein the gas
environment is also controlled, in the case of some produce such as carrots and,
particularly for brief storage or transport, there is no necessity to control the
composition of the gas environment but merely the temperature. However, for longer
storage or transport of produce and, in particular, produce which is more susceptible
to high rates of senescence, the gas environment composition must also be controtled.

Preferably, the system will supply nitrogen, oxygen, carbon dioxide on demand and
with certain products it will also supply ethylenc gas on demand. Preferably, the
system will also consist of a method of scrubbing carbon dioxide and/or ethylene gas
from the transportable container cargo area.

There are a number of options for the atmosphere control systems. One of these is a
flushing system which draws air in through a membrane and pumps it into the
transportable container’s cargo arca under pressure. This has the effect of flushing out
the atmosphere inside via pressure outlets until desired levels of oxygen and carbon
dioxide are reached. :

R87SISPS.895/CW/CT
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tine two t'ransportable containers 100 in accordance with the present - :

I nvention positioned therewthin, it being possible in sone enbodi nents of
t he*present 30 invention to provi-de the gas environnment (whatever it m ght
be) within each transportabl e .container 100 in the refrigerated sea
container 101' with a tenperature at or aboye_the air tenperature about the
transportabl e cont ai ners; -4- Figure 3 I's a perspective view show ng as
a transparent itema refrigerated sea contai ner 101 havi ng positioned
therewithin as in figure 2 two transportable containers 100 in accordance

with the preseAiredifen [redyeleb g \Grgd aospHese thidugh I Aembrant Wtiiclpfs t he

sea container @by H?%Z‘ox?éé?:dcﬁﬂ& dioRide $hé ethflehd. SRerRdval BEsome of these gases
requires that others take their place The membrane would either replace with
enriched nitrogen gas or air or a mixture of both would be added.

S Chemicals and/or plastics or other types of fibres could be used to remove oxygen

‘ and/or carbon dioxide from the atmosphere. It would require a system of controls that

cycled the transportable container air mixture so that is was in contact with the
chemicals or fibres.

A gas purge system could be provided whereby gas is purged into the transportable
10 contaiper cargo arca at mixtures and levels determined by the control system.

If the oxygen level in the cargo area goes below its set point then the system will
either draw in outside or process outside air through the membrane which instead of
directing a nitrogen enriched stream into the cargo area may direct an oxygen enriched
stream.

IS The proposed controlled atmosphere system may. use any combination of any one, or
more of the above techniques to control its cargo atmosphere.

Another possibility is the use of active films, for example, there are films available

which provide for the absorption of carbon dioxide or cthylene. The use of an

cthylene film to scal fruit will to a certain extent slow down its ripening and thus
20 mamtam its value

In the event that power is cut off to the transportable contuiner the controlled
atmosphere system would automatically open the air vents or inlet valves. This is
required to stop the atmosphere going anaerobic or the CO; level becoming too high.

The transportable container may contain a battery back up unit to provide back up
25  power to the transportable container.

Means are provided to maintain or control the humidity of said gas environment.

These means may utilise a water trap to collect some or all condensation within the
transportable container in a tray, the collected condensation can then be heated so as to
raise the humidity within said transportable container.

30 The atmosphere in the transportable container 100 can be sealed gas tight to a level
much better than if & controlled atmosphere system was fitted into the sea container
without the transportable container, therefore, the requirement for large amounts of
gas to compensate for high Jeakage is not thought to be required. This means that the
transportable container controlled atmosphere system can be downsized whlch results

'35 in cost saving and reduced power consumption.
8875ISPS. _895_ICWICT -

B T e



5 transportable containers and/or the sea container.to facilitate |oading
and avoi d excessive novenent during transit, there being shown the novenent
of the refrigerated air of the sea container 101 by the arrows, and show ng
at the right hand end of the right hand transportabl e contai ner an access
opening into the transportable container, XG0 which preferably seals w thout
reliance upon a sealing curtain as well as 10 the carried control unit(s)
and at nosphere control system of the transportable container; Figure 4 is
an end view of a transportable container 100 in accordance with the present

| nvention posidg fiefh ¥bdiBh s AnAks HABINICh MBalive pleki® Bhild~hf UnSids ME 3
cross section of Mﬂan%abqnﬁ cont al rlgqrq 100 1 n accordance o a 105 a
preferred for feBfPAtRAl, T A NP 81 B%“WQ’ fifes €8 &1 Sxpanfs redicing
t her ewi t hi n uPpgsitive peessarei tmildorp inside she: ragspartehle gprtaiper. o This pressugsf may be
centrifugal fzaatréltsd by @ predsitb seriRiveQievick which Ratesighéditodkeepithe tramupaitableabl e
container and Z0AiNeR dnddioptitithl PosittVe pritired Freferably, the dovice will be connected

into the transportable container and exhaust its internal atmosphere, or let external air

to the transportable container's cargo area in compensation for changing

‘environmental pressure.

In other forms of the invention, there is fitted an alarm system which will provide an
10" alert about security breaches or certain adverse conditions, eg a power off or oxygen
level too fow or too high. '

In another form of the invention environments can be created where it is possible to
grow plants in transit or better preserve them. One aid to this is an infusion of light at
- programmed intervals.

15 Ttis anticipated that at least two different atmosphere systems Type I and Type I will

be altematively offered as a source of gas supply to the transportable container.

- Preferably one of these is fitted to a transportable container although both may be
fitted to provide a backup. - | '

Type 1 consists of a nitrogen generator, preferably, a hollow fibre membrane or a PSA

20 system, a CO; supply source either dried ice or a pressure cylinder, oxygen carbon
dioxide gas analyses, a PLC controller or similar computer control system, solenoid
valves, flow valve, an oilless compressor and, optionally, data recorders for
temperature, oxygen and carbon dioxide gases.

Au alternative system, Type II, would consist of a liquid nitrogen pressure vessel,
25  pressurc vessels containing CO,, an optional dry ice system for CO, supply, oxygen
and carbon dioxide gas analysers, PLC controllers or a similar computer control

~ system and solenoid valves.

Although the majority of this description relates to the provision of transportable or
portable containers, the technology described could equally be used in the provision of

30 fixed containers for coolrooms and the like and provide an alternative to upgrading the
coolroom itself and/or provide better control over temperature and gas environment
for produce in the coolroom. The system also allows a variety of different
temperatures and/or gas environments to be maintained in different containers within
a single refrigerated coolroom. '

35  The most preferréd form of the preseni invention is as illustrated in figure 12. A pallet

52 is provided onto which cartons 11 of produce is loaded surrounding the produce is
8875ISPS.895/CW/CT : '
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envi ronrrent downwar dl y t hrough ducts maki’ ng "& heat exchange contact with
the outer skin of the transportabl e container

through the 20 . floor or a raised floor through the produce ( whether

cartoned, shel
transportabl e
bel ow the top

ved, basketed or the like); Figure 6 is a plan view of a

100 before infusing upwardly

cont ai ner 100 showi ng a disposition of two centrifugal fans
skin of the box form which_ been renoved for the purpose

of expl anation; 25 Figure 7 is a sifilar viewto that of figure
but this time showing a preferred floor which facilitates the infusion of

downwar dl y dugy ﬂ@x:ﬂfbssdaﬂt% S?S%fgﬁ Efagﬁ&%a?rfd‘iﬁbo l‘hét%%_?g%ti@ %edloo

evenly upwardl
possi ble airti
cont ai ner as

h on; ur e
i P e o qagpis o i pisviding o oo r3°0 g it Shigen
dwyinserted in thefiagto hold;thabag from the produss ifreguiresd. t\ﬂherd 8w gnd@fe

preferred forrmg ﬁf)t $d3DeRhEBR) sudhié Phdat, Q@rﬂﬁ%e like through which gas may circulate

5

10

15

20

may be provided between the pallet and the produce. Present in at least fluid
communication with said plastics bag 56-is an electrically encrgiseable means to
circulate the gas environment preferably a fan 12, This fan may be of variable speed
type or may simply consist of a single speed fan. Surrounding said fan 12 and
provided for the sealing of said bag is a fan cap 54. The fan is desirably attached to
the inside of the cap. In forms of the invention contained within said bag 56 are
atmospheric scrubbing devices or means 53. These means may consist of desiccating
elements or devices or devices which absorb specific gases such as ethylene.

The flow of air forced b)" said fan 12 is as shown in the figures, the air flows down the

duct 30 provided between the plastics bag 56 and the produce 11 through the cartons
of produce 11 and up the duct on the opposite side formed between the plastics bag 56
and the cartons of produce 11. A heat exchange relationship 50 exists through the
side walls of the transportable container 100. Especially preferred forms of the
invention a service line 64 is provided in the most basic forms of the invention, this
service line may simply provide for power of the fan 12, in other forms the service
line may provide for monitoring and/or control of the atmosphere contained within
said transportable container. Aspects of the invention described for the embodiments

- previously described such as humidity and gas control are able to be used in this

30

35

embodiment.

In forms of the present invention the plastics bag 56 may comprise a, for example, gas
semi-permeable plastics, this plastics material may, for example, “allow for the exit of
cthylene but substantially prevent the exit of other gases. In other forms of the
invention an insulated outer container may be provided over said plastics bag.
Cardboard wrap can be used for this purpose. The thickness of this insulated material
may be selected so as to provide for the best internal environment, eg temperature,
within said transportable container. In forms of the invention, if desired, temperature
raising means 120 such as a resistance heater are provided to raise the temperature of
the internal environment within the said transportable container if required. The
heater may be attached to the inside of the cap 54. Usually a heat sensor is provided
within the container 100 and a suitable responsive means is provided to maintain the
desired heat. A similar sensing system may be used if the shipping container
refrigeration equipment is used to maintain temperature control of the container 100.

8875ISPS.89S/CW/CT
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how a control unit associ'able within the box formof a transportable
contai ner in accordance with the present invention can be provided to
i nckude an electrical connection to power all of the electrically
ener gi seabl e conponentry to be carried with the transportable container, to
| ocate an air or gas treating unit with-anzit conpressor 35 in a direct
heat exchange outside of the seal ed gas atnosphere of the transportable
-5- contai ner and showi ng how the unit can carry a cl oseabl e storage area
for a carbon dioxide source such as either dry ice or carbon dioxide
cylinders; Fi ditectefpefatuss withirothe esntainer H00a wheregehientet is providal) sy ibe aised to
containers 10Q | | case the -
transportabl e con al nergﬁ&‘t&?é%gﬁ%r@u?&fesﬁﬂﬁmg&nﬂk?

It will be apparent that the fan and heater could be placed in the pallet rather than in

the fan cap if desired. .

5  In its preferred forms the invention allows flexibility of use of the cooled space. Also
the plastic bag, and any insulation provided such as cardboard wrap, may be destroyed
on delivery leaving only the fan cap (if provided) and possibly the pallet to be shipped
if no produce is available.

8875ISPS.895/CW/CT



5 another and an air gap is prOV|de e¢meen the outer walls of
transportable contai ner and the inner walts of the shipping container;
Figure 10 shows another alternative arrangenent of transportable cont ai ners
within a shipping container, in this case the transportabl e containers
substantially abut the inner walls of thel8hipping container .and air gaps
or ducts, are provided between 10 the transportable containers or rows of
containers; Figure 11 shows yet another alternative arrangenent of
transportabl e containers within a shipping container wherein air gaps are
provi ded bot h WHAYWE OEAIMIIS:i dual transportabl e containers and the inner
wal | s of the shipping container; and Figure 12 shows the nost preferred
formof the present invention wherein a 15 . pallet is provided upon whi ch

ol asti cs bag, [ 1 arsi BEPE A BasREninG, stornk (5 Ragving dof st (RCReE, g

of said plastics_bag, the air is circulated such that it flows down through
an gap provi deR!Od“ceWh“:thPﬂSGS

@) loading and scaling the produce info a sealible transportable flexible
5  walled container or onto a pallet (hereinafter “container”) to substantially isolate gas
associated with said produce from the surrounding environment, said container or

pallet having

means clectrically energiscable or otherwise actuable and powered to circulate
said gas associated with said produce amongst the produce and in some heat exchange
10  relationship with or through at least part of a sealing periphery of said sealed produce

and its associated gas; and

(ii)  holding the temperature of the sealed produce/gas enviromment or
lowering the temperature of and ﬂle;i holding the tempcratuxe' of the scaled
produce/gas environment at a refrigerating temperature by ensuring a controlled

15 - refrigerating environment outside of said container which is in a heat exchange
relationship with said at least part of a sealing periphery and hence said produce/gas
environment, while the gas within said container is being continuously or continually

circulated therein.

TSPSLSICWIOS | ORER R )R




bet—weeﬁ—{-he—p+0duce and the pl astlcs bag, through sai d produce and up an

air gap provided on the opposite side bet ween sai d produce and said

pl astics bag. Heat 20 exchange occurs through the walls of the plastics
bag. BEST MODES FOR CARRYI NG OUR I NVENTI ON Waile in the preferred forny
speci fic enbodi nents are depicted, obviously the scope of the invention is
as defined in the clains. The present inveWti-on realises the difficulty
that the provision of purpose built 25 refrigerated sea containers pose if
a control |l ed atnmosphere systemis to be utilised.in conjunction with the

BSLQELJ?T;'??r?é"éQR%?“ﬁﬁi’?hm B or A o ‘éﬁf)%’?é‘t"ﬁ‘?‘é’
per i shabl & pr BN ﬁe@*%éﬁl}héﬁ { et A BalbRed M BT il

contai ners are, desi gned nsport 3Q frozen rather than chill ed
produce; i) Withig; ‘?@B\E&@F@&% bners are not

3. A method of transporting, storing (or readying for transport or storing)
S  produce as claimed in claim 1 or 2 wherein said method also utilises means to control
the atmosphere or to provide a displacing gas for the purpose of controlling the gas

environment within said container.

4. A method of trunsporting, storing (or readying for transport or storing)
produce as claimed in claim 3 wherein said control of said gas environment involves
10  the control of at least one or more of the nitrogen, oxygen, carbon dioxide and

cthylene content of the gas environment within the container.

5. A method of transporting, storing (or readying for transport or storing)
produce as claimed in any one of claims 1 to 4 wherein there is provided means to

control 61' maintain the humidity of said gas environment.

15 6. A method of transporting, storing (or readying for tramsport or storing)
produce as claimed in claim 5 wherein said means to maintain or control the humidity
of said gas environment utilises a water trap to collect some or all condensation within

" the transportable container in a tray.

7. A method of transporting, storing (or readying for transport or storing )
20 produce as claimed in claim 6 wherein heating means is provided to substantially heat

8739PS2.895/CW/GG
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gener.ally-ab.I e to create or.mintain the desired normal hi gh | evel of

humidity which is required for the majority of perishable produce; iii) gas

and/or air circulation in such existing stock of refrigerated sea

containers is normally bel ow the standard required for adequate mai ntenance .’
of perishabl e produce; iv) the .existing stpck of refrigerated 35 sea
containers are not generally sufficiently gas tight for the purpose and

tend to allow the atnosphere to | eak at a generally unnanageabl e rate.

-6- To manufacture a purpoese built refrigerated sea container that would .

overcone the ad epleited tofdehsitionCso tak ad el the Diunsidipe withire said ctramspokeatde
obsol ete nmuch of the existing stock of refrigerated transportation
cont ai ners. Thgodtsig&ent i nventi on,

8. A method of transporting, storing (or readying for transport or storing )
produce as claimed in any one of claims 1 to 7 wherein said controlled refrigerating
S environment is that of a refrigerated shipping container or refrigerated vehicle, such as,

is currently used for refrigerated cargoes.

9. A method _of transporting, storing (or readying for ttansport or storing )
produce as claimed in any one of daiﬁm 1 to 8 wherein said ttanspdrtable container
includes means interﬁa}ly thereof to raise (preferably under temperature sensor ;:ontrol)

10  the temperature of the circulating gas environment therein (eg. an electrical heater) to a
| desired iemperature or temperature range above the temperature of said controlled

refrigerating environment.

10. A method of transporting, storing (or readying for transport or storing )
produce as claimed in any one of claims 1 to 9 wherein said means electrically

15  cnergiseable within the container is a fan.

11. A method of transporting, storing (or readying for transport or storing )
produce' as claimed in any one of claims 1 to 10 wherein the locus or urged circulation
of the gas environment is up the walls of the container, over the top of produce stack

back down the walls of the container.

8739PS2.895/CW/GG
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théTETUTE‘ has appllcablllty to eX|st|ng refrlgerated shlp f'coolroons as
wel |l as existing 5 refrigerated transportation containers. Figure | shows
a circulation of air around the transportable container 100 which is
contained within a forty foot refrigerated sea container 101. The air flows
up the sides and over the top of the transportable container and is drawn
into the sea container's refrigeration untt 16 abelled 1. The said
refrigeration unit cools the.air and punps it 10 back down under the
transportabl e container. The wann air is drawn in through the inlet 2 and

the cool ed ai ri2enmerganethba wfoktaispertiag) ktoring (be rbadgting. fohl trdnsparh drhstoring )
invention is described with respect to a sea container 101 it will be

appreci at ed t habaddas cRlimbdl Y %ﬂe SHE18imsCIOH FO Wherdin'thd IocBE6PUIREd Eifdiffation

vehi cl e, cool "store, freezing works or other controlled refrigerated

The fortert, r%f'ﬁegera &Qonunﬂ&ra%ro%saﬁ@@féﬂ%\"@%ﬁ’&ﬂb@ﬂﬂl&ﬁd@%ﬁﬂ \éer,.

the forty foot sea contal ner Fns two transporta

cont ai ners 10(3 IEltern éonttarngeralr

down

5 13. A method of transporting, storing (or readying for transport or storing )
| produce as claimed in any one of claims 1 to 12 wherein said containers are formed by
placing a plastics (which may be gas permeable with respect to certain gases) bag over

said pfoduct to form said flexible wall, suid bag then being braced so as to provide air

gaps or ducts around said produce.

10- 14. A method of transporting, storing (or readying for transport or storing )
produce as claimed in claim 13 wherein said means to control the atmosphere or to

provide a displacing gas preferably includes a compressor.

15. A method of transporting, storing (or readying for transport or storing )
produce as claimed in claim 14 wherein said compressor is in a direct heat exchange
15 relationship with the refrigerated environment rather than the interior of the

transportable container.

16. A method of transporting, storing (or readying for transport or storing )
prdduce as claimed in claim 3 wherein 'said means to control the atmosphere or to
provide a displacing gas includes a duct into the container from a centralised controlled

20 atmosphere generating unit not itself carried by the transportable container.

8739PS2.895/CW/GG
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flows up the sides and over the top.of the transportable containers and |tw

is drawn into the sea container's refrigeration unit through inlet 2 and
the cooled air is driven out the outlet labelled 3. 20 Referring to
figure 3, the air circulation pattern is shown around the six sides of the
internal transportable containers. The air _}Iows t hrough the ducts which
are provided by the gap or space between the Tnside walls of the sea
container and the outside walls of the internal transportable container.
Referring to figure 4, an.end view of the transportabl e container

positioned insi7le t Aemdthod & Erafspoitiip) Stori Oreadying) fort trausppRr b blofing )
container 100 is shown with rolleérs Wnidc?ﬁ giraovi ci,e the gap between the

internal wall B:Bdﬁmﬁnﬁfﬁgl iﬁiry;ﬁ% A fhirhd £ 16 XS WhEin YRh kai cohtBier carries its

transportabl e ‘contal ner portabl e contai ner has a door 6. which

enabl es p'roducﬁ%ﬁ%@gié&é@&ﬁﬁ@nsportabI e container, this door

is shown cl ose

18.. A method of transporting, storing' (or readying for transport or storing )
S produce as claiméd in any one of claims 1 to 17 wherein said container includes heat
sensors and means to sense the gas environment and the container has means
responsive thereto for the contro} of the temperature therewithin and the attnosphere

therein.

19. A method of transporting, storing (or readying for transport or storing )

10 p@uw as claimed in any one of claims 1 to 17 wherein 2 centralised control system is
provided whereby said container includes heat sensors and means to sense the gas

" environment and a central unit has means responsive thereto for the control of the

temperature therewithin and the atmosphere therein.

20. A method of transporting, storing (or readying for transport or stc;ring )
15  produce as claimed tn any one of claims 1 to' 19 wherein in the event of a failure of the
refrigeration system and/or the atmosphere controlling means, there is provided means
whereby controlled quantitics of ambient air can enter the scaled transportable

container.

[

A

8739PS2.895/CW/GG



P

30 — The contr.of: F abl e contdiner is shown in the
figure to the right of the door. A dry ice bunker 8, which is preferably

i nsulated, is shown. In another preferred enbodi ment of the invention this
bunker is a cavity for gas pressure cylinders. The conputer panel for
nonitoring of gas and/or tenperature |evel 48ard/or the 35 . changing of set
gas and/or tenperature levels is shown 9. A conpressor, which is preferably
of the oilless type is shown bel ow the conputer panel |abelled 10. -7-
Referring to figure 5, air is drawn up the sides and through the stacked

cartons of pr@juce Qrméthed Wictradspaing,ldtokifiy (UE esddiingafor teanpport r astoringg )t he
sides and in the base _ .
produce as claimed in claim 20 wherein said ambient air enters via the opening of an air

inlet.

22. A method of _transpdrting, storing (or readying for transport or storing )
5 product as claimed in any one of claims 1 to 21 Wherein said scaling periphery
comprises at lea‘st'paz_t of a wall at least of the transportable container in a heat losing
relationship with the refrigerated cnvironment, the individual sai;i transportable
 containers each imving gas environment and/or produce teméeraturc sensing means
and gas environment temperature raising means individually respomsive to the
10 temperature sensing means should .the temperature be below or drop below a
predetermined level, the overall arrangement being such that if desired individual
refrigerating temperatures above that of the refrigerated environment can be provided

for the individual transportable containers.

23. A method of transporting, storing (or readying for transport or storing )
1S  produce as claimed in claim 22 wherein said step of providing individual ref_rigerating
temperémres above that of the refrigerated environment comprises the step of causing
the temperature raising means to raise the temperature of the selected individual

transportable container.

24. A method of transporting, storing, (or readying for transport or storing) as

20  claimed in any one of claims 1 to 23 wherein a layer of insulating material is provided

[

|G W
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and top of* the cartons The air is drawn up by a fan 12 and the ai passes
a tenperature probe 13 which nonitors inside and outside tenmperatures. This
probe is 5 connected to the conputer system Although in the preferred
enbodi nent, a fan 12 is used to provide the circul ati on nmeans, ot her

circul ati on neans could be used or, in us\%ionvection currents set up by
the heating nmeans formng part of this in tTon within the transport
contai ner may provide sufficient circulation, particularly for sone types
of produce. 10 Referring to figure 6, the top of the transportable

cont ai ner is iihlassdciationdwitiSisaidrsealing hivansy snidainkulatingemeansabeingl 8f aSsufficient! so
are the bracings for the roof 15 in between the outer and inner roof. These

direct the f|QﬁcEﬁes§i6e1%ﬂ%éﬁﬁﬂhé&l@xﬁa%ﬂ&neJ&&ﬂhﬁqulmpeﬁmm the duct 30

provi ded by the gap bet ween t produce and the transportabl e contai ner.
This gap is maintained by 'T rail braces and/or corrugations. 15 In an

alternative formof the invention, there are t rows of fa& n]alrigap
i s 25. A sealable transportable container suitable for use ¢in any method as clai

any one of claims 1 to 24 in accordance with the present invention.
5 26. A transportable container comprising:

means providing a flexible walled bag having a scalable opening thereto to allow the

loading and unloading of produce thereinto;

means electrically energiseable or otherwise forcing disposed within the bag to draw 2
gas cnvironment therewithin through any produce stacked in the bag and to direct the
10  gas environment around said produce so as to be in a heat exchange (preferably in use

losing) reiationship with any refrigerated environment outside of said bag.

27. A transportable container as claimed in claim 26 further includes an electrically
operable -atmosphere control unit responsive to the atmosphere within the box form
capable of controlling at least one of the gases nitrogen, oxygen, carbon dioxide and

15 cthylenc in said atmosphere.

28. A transportable container as claimed in either claim 26 or claim 27 further
including electrically energiseable or otherwise heating means disposed in the locus of
the in use gas movement under the action of said means electtically energiseabie or

otherwise heating capable of raising the temiperature of the circulating gas environment

8739PS2.895/CW/GG
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mai Nt &l ned bet ween The cartons of produce and the inner side of the outer
wal | of the transportable container by raised "T" sections. Air is drawn up
t hrough the cargo by the fans and directed between the outer and interior -
roof and outer and interior walls of the transportable container. The air .-.
m xture is vented in several directions flow ng 20 i nbet ween the said gap
across the top of the roof. It is then dra®o up agai n 'through the produce,

t herefore, conpleting one revolution of the air circulation cycle. Wen the
product is at the correct tenperature as neasured by the tenperature probe
13 the fans nalodl@ the @nperaticewithivi the waBspottable \box fbien divpaelowh picidtephingd '
noi sture | oss of the product. 25 In another formof the invention, the
outer sides of ?P&?t‘{,ﬁ rtabl e container are not flat surfaces but have
corrugat ed siég . Thi's Targer surface area would speed up the rate of heat
transfer. It is preferred that the transportable container's control

systens are connected to the
29. A transportable container as claimed in any one of claims 26 to 28 further

includes a cap placeable in use over said produce and sealingly engageable with the

5 mouth of the flexible walled bag.

30. A transportable container as claimed in any one of claims 26 to 29 including

- ducts around said produce.

31. A transportable container as claimed in claim 29 wherein said cap is sized to
extend outwardly beyond said produce to allow a gap between said produce and said

10 bag to form said ducts.

32. A transportable container as claimed in any one of claims 25 to 31 wherein a
layer of insulating material is provided in associated with said sealing means, preferably
said insulating material is sized so as to ensure the content of said transportable

container are maintained at a suitable temperature.

15 33. A transportable container as claimed in any one of claims 25 to 32 wherein said

electrically energiseable or otherwise heating means is a resistance heater.

34. A transportable container as claimed in any one of claims 25 to 33 wherein said

atmosphere control unit is directly associated with each said transportable container.

8739P52.895/CW/GG
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sea con e . ontrol systenm.u : rovides the ability for ™%
the 30 transportable -cont ai ner to have sone- control over the sea
container's refrigeration system Wen the sea container's refrigeration
system goes-i-nto defrost normally its fans stop. The transportable

container's control system would ensure tHhai the fans woul d be kept running
during defrost. The systemwould stay in defrost node until the outer netal
sides of the transportable container are rai sed above [err]. At this 35
tenperature, any ice built up on the inside of the six outer netal surfaces

would nelt. Wisle Wusna?bﬁﬂﬂsmnmmaaEMmmymeoammabm velendinisaidr '
fans woul d be turned of is anticipated that the transportable

contai ner 100 ahbdphbsR caRtrN it iy téthbte frofh sal totis i donfi@R! di mensions, for
exanple, there is significant comrerci al advantage in

36. A transportable container as claimed in claim 35 or in cither one of claims 34 to
35 wherg said gas environment passes downwardly through said dncting space against
s the bag and upwardly through any produce stacked on the bottom of the Bag or some
raised floor or skelctal floor associated therewith and is directed downwardly through

said ducting space.
37, A tfaﬁspoxtable item coniprising:
. aforklift carryable pallet;
10 flexible wﬂd sealing means;
Mw, said p@uw being sealed vyithin said sealing means and on said pallet;

said item having associated therewith means electrically energiseable or otherwise
forcing to circulate the gas environment within said transportable container when said

sealing means is substantially sealed;

15 the temperature of the environment within said container being capable of being'
- effected by heat exchange from said circulating gas environment through at Jeast part

of at least one wall of said transportable container;

8739PS2.895/CW/GG
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cont al ner. Tvvo or.=hor e transportabl e containers 100 cc . fit into one sea
contai ner 101. These 5 transportabl e contai ners.:190- # d contain

di fferent products-kept at dlfferent tenperatures. In on€ formof the

I nvention the sea"container's 101 tenperature is:set to the | owest storage
tenperature of the products. The transpor'faQOQe cont ai neét' s, heati ng

mechani smis then used to keep the tenperature in the transportabl e
containers with other products at hi gher terrperatures Preferably, the

transportabl e GOBL 3 E‘%hﬁg b QUohiathef % ﬂﬁkwd
source. However, 1n cer'[rml n s‘g{n atrons may be t a‘%l sone - m)g ?fs

contain or ha S at h | tion equipnent In this case, an
i nsul at ed cov ﬁ“&@g“’ﬁq 3@%’%@8‘5&%‘ %ﬁ{?‘?or all of its nmetal sides. 15
It is preferable that the transportable container be fitted W|th Its own

controll ed
38.. A u*ansporta_ble item as claimed in claim 37 wheyem said means electrically

~ cnergiseable or otherwise forcing to circulate the gas environment is housed within an

S  upper part of said item when in use.

39. A transportable item as claimed in claim 37 or 38 wherein said means

electrically energiséable or otherwise forcing is a fan preferably_ -va:iable in speed.

4(5. A transporta.ble item as claimed in any one of claims 37 to 39 wherein said

ﬂexlble walled seahng eans compnsmg a plastics bag or snmlar sheeting.

10 41. A transportable item as claimed in claim 40 wherein said plastics bag is at least

gas semipermeable with respect to certain gases, for cxample, cthylene.

8739PS2.895/CW/GG
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atnnsphere generation equi pment’ S|n1lar to the described in Transpher' r
Patent # 5063753 the full content of which is herein incorporated Uy muy of—
referénce. However, this equi pment could be nounted into orhg%B t he
outside of the sea container itself. Connecting pipes wll aced
allow gas to flow between the 20 transportable containers g H’H

and control system. Although the follow ng description relat

preferred method wherein the gas envi ronnent3is also controlled, in the
case of sonme produce such as carrots and, particularly for brief storage or
transport, there is no necessity to control the conposition of -the gas

envi ronnent but nerely the tenperature. However, for |onger 25 st orage or
transport of produce and, in particular, produce which is nore susceptible

to high rates of senescence, the gas environnment conposition nust al so be
controlled. Preferably, the i1l suoolv nitrogen, gen, carbon

di oxi de on demand and with ;- . al sg sugply ethyl ene

gas on denand. Preferably, jh .
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system w I'lf also con5|st of a method of scrubbing carbon d|0X|de and/ or
et hyl.ene gas 30 fromthe transportabl e container cargdo ar'm&Shééhﬁiszeéhr
nunber of options for the atnosphere control systens. One o

flushing system which draws air in through a nenbrane. and p

transportabl e container's cargo area under pressure. This ha
flushing out the atnosphere inside via pressure outlets until deS|red

| evel s of oxygen and carbon 35 di oxi de are reached. -9- A

recircul atory systemrecycles the cargo étﬁﬂsghere t hrough t he nmenbr ane
which is used to renove oxygen, carbon di oxi de and et hyl ene. Renoval of

sone of these gases
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requires that others take their place. The nenbrane woul d either replace’ “%7° *
with enriched nitrogen gas or air or a mixture of both added. 5
Cheni cal s and/or plastics or other types of fibres could be used to remve —
oxygen and/or carbon dioxide fromthe atnosphere. It woul dTH it Has BrerSH, }agem '
of controls that cycled the transportable container air mx S
was in contact with the chemcals or fibres. A gas purge sy MMI/!M
provi ded whereby gas is purged into the transportable 10 contai

area at mxtures and | evels determ ned by-tR& control system If the oxygen

| evel in the cargo area goes below its set point then the systemw ||

either draw in outside or process outside air through the nmenbrane which

i nstead of directing a nitrogen enriched streaminto the cargo area may

di rect an oxygen enriched stream 15 -- The proposed controll ed atnosphere
system may use any conbi nati on of any one, or .

rad
;

FIG 3




more of’ the aboveftechnlques to control its cargo atnosphere.__Anot her
possibility is the use of active films, for- exanple, there are filns

avai'l abl e which provide for the absorption of carbon di oxi de This S&éehmseja&me laced
The use of an ethylene filmto seal fruit will to a certain ex

down its ripening and thus 20 maintain its value. In the eve EHW
is cut off to the transportable container: t4%e tontrol | ed atnDsp

woul d automatically open the air vents or inlet valves. This is reqU|red to
stop the at nosphere .goi ng-anaerobic or the [err] Il evel becom ng too high.
The transportabl e container may contain a battery_back up unit to provide
back up 25 power to the transportiable container/, Means are provided to
mai ntai n or- control the hun1d|ty of said gas envirqnnent. These nmeans may

utilise a water trap.foTo ' . o2 orcersxtt on within the ,
transportabl e contai N in.a.tray the. collecied ogiiensation can then be

heated so as to Al N T
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raise the humdity withi.n said transportable container. 30 The atnnspﬁere '

In the transportabl e container 100 can be sealed gas tight to d tevet—nueh
bettet than if a controlled atnosphere systemwas fitted |nto

contai ner without the transportable container, therefore, the ’s Rﬁlmxd
for large anounts of gas to compensate for hlgh | eakage is not I'I"
be required. This neans that the transport-al¥7e -cont ai ner contr

at nosphere system can be downsi zed which results 35 in cost saV|ng and
reduced power consunption. -10 - As air is cooled it shrinks producing a
negative pressure. build up inside the transportabl-e container and as the

air tenperature rises the air expands produci ng a-

100
~—




posittve-pressure build up inside the transp
pressure may be controlled by a pressure sensitive device whj s deS|gned
to keep the transportable 5 cont ai ner under optimum positi Reh“ﬂ
Preferably, the device will- be connected into.the transportab "
and exhaust its internal atnosphere, or let2g¢xternal air tot
transportabl e container's cargo areain conpensation for changing
envi ronnmental pressure. In other forns of the invention, there is fitted an
alarm systemwhich will provide an 10 alert about security breaches or
certain adverse conditions, eg a power off or oxygen level too | ow or too
high. I'n another formof the. i nvention environments can be created where it
i's possible to grow plants in transit or better preserve them One aid to
this is an infusion of light at prog&g:gﬁ 5iDntervaIs 15 It is
t

anticipated that at |least two differ sphere systens Type | and Type
T owill - :

O

0 ~—

FIG 7A
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be alternatlvely offere?‘as a source of gas supply to the;tr ﬁsportable
contai her. Preferably one of these is fitted to a transpe%%aﬁ+€r1xnﬂ7ﬂ7ﬂﬂ”“
al t haugh both may be fitted to provide a backup. Type | cansj st aR laced
ni trogen generator, preferably, a hollow fibre nenbrane ofhi e me
system a [err] supply source either dried ice or :a pressu

oxygen carbon di oxi de gas anal yses, a PLC controll'er or

control system solenoid valves, flow val v .an oilless conpressor and
optionally, data recorders for tenperature, oxygen and carbon di oxi de
gases. An alternative system Type Il, would consist of a |iquid ni.trogen
pressure vessel, 25 pressure vessels containing [err] an optional dry ice
system for [err] supply, oxygen and carbon di oxi de gas anal ysers, PLC
controllers or.a simlar conputer control system and sol enoi d val ves.

Al t hough the majority of this description relates to the provision of
transportabl e or . C

FIG 8




portablb «cont ai ners, the technol ogy described could equ _
provi sion of 30 fi xed containers for coolroons and the |ike and provi
an-al ternative to upgrading the coolroomitself and/or pr Bhis Sheet Biad Ke@s Replaced
control over tenperature and gas environment for produce

The systemal so allows a vari ety of different tenperatures ,mf!"ﬂgu ﬁ,’
environnments to be maintained in different containers within a
refrigerated cool room 35 The nost preferred formof the present
invention is as illustrated in figure 12 3 pallet 52 is provided onto

whi ch cartons 11 of produce is |oaded surrounding the produce is -11- a
fl exi ble sealing neans, preferably a plastics bag 56, the plastics bag 56
i s spaced
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apart: “fromthe prodﬁéé cartons 1 thus prOV|d|ng a duct 30 Spacers (not

showd) can be inserted in the bag to hold the bag fron1the—p#eduee—%#——————

requited. Were the produce is not gas perneable, such as neat a

the |ike through which gas may circulate 5- may be prOV| pace
pall et and the produce. Present in at least fluid comunic l
pl astics bag 56 is an electrically energlseable nmeans to ci

environment preferably a fan 12. This fan BBy-be of variabl e speed type or
may sinply consist of a single speed fan. Surrounding said fan 12 and
provided for the sealing of said bag is a fan cap 54. The fan is desirably
attached to 10 the inside of the cap. In fornms of the invention. contained
wi thin said bag 56 are atnospheric scrubbing devices or nmeans 53. These
means may consi st of desiccating elenents or devices or devices which
absorb specific gases such as ethylene. The flow of air forced by said fan
12 is as shown in the figures, the air flows down the duct 30 provided

bet ween the plastics bag 56 and the produce 11 through the. cartons
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15 of produce 11 and up the du the opp05|te si de forned bet
pl astics bag 56 and the cartons of produce 11. A heat exchange rel atiq
50 exists through the side walls of the transportable container 100. L
Especially preferred forns of the i nvention a service line 64 is provi ded: .
in the nost basic forns of the inventiom,.3€hi"s service line may sinply
provide for power of the f £§§J|n ot her fo&ne the service 2 line may

prowdefor moni t ori ng; o (I E ed within
sai d transportabl e cow 28 epg Sﬁ)gﬁﬁg %E;EE%ERBE,% Egﬁgﬁ BBd for the
enbodi nment s pMSTRIACS!‘ descrl bed such as humidity and gas control are able
to be used in_this enbodinent. In forns of the present i nvention the

plastics bag Mptheds relatingite drapsporting, sfasing| o, readyng for trapsparting: prSleRNg aro
pl astics, thi u:splonat&sds armhﬂerablemmnéorpﬁleﬁmabadmo dmdpuuet:m loud mwt

ethyl ene but e lesla BAERE AiFwhfin/h bag36'R ciRER by el BF R

of the |nvent|on an |nsu er “contal ner over sard
pl astics bhg. 12. The air flows induced allow heat transfer 50 to occur across the plastics bag 56.

The heat transfer 50 causes the palletised load 100 to be possibly cooled. Control
means keeps the temperature of the palletised load at the required temperature thus
enabling moved loads to be transported within a refrigerated environment, for
example, a refrigerated container. '
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Tms is the replacement sheet _ ' _
Car dboard vvrap can be used for this purpose. The thickness of this
I nsul ated paterial may be sel ect ed o as to provide for the best internal.

envi ronment, eg tenpateit uge? AR B8Bthin said 1ranmA@@MgN§ T shT |
fornms of the invention, if desired, tenperature E%&b uchF‘?s a

resi stance heater are providedto-raise thg h |,£1t
environnment within the sald transportable 4Rt b s‘é CE “““ Iﬂ :
may be attached to the | § 54. Up i‘ g e{lg]‘ atpa§ {% iPEge *_
provided within the contai e BEENJLi t ab] € BBSlv to paged ...
provided to maintain t 35 - REQEAGEDed hedt. A binilar sensi ng sy t y be
used i'f the shipping container refrigerati.on e upﬁ'ﬁEnOFlkEGEE?TI. tal n
tenmperature cgntrol of the container 100. The tenperature W|th| n fﬁé
cont ai ner 100, where a heater is provided, nmay be raised to
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a tenperature ab 2t erature in the shipping container. It will be
apparent that the a%h@ﬁdgﬁgg9@9n&§Mﬁ be placed in the pal let—rather~than -
inthe fan cap if desifed. 5 [In its preferred-fornms the inv$nt‘on al | ows
flexibility of udlatef tPe) oW @gspace. Al so the plastic bag, Been Replaced
i nsul ation provided such. as cardboard w ap, may be destroyed o 1””,’

| eaving only the fan cap (if provided) and Qgssi bly the pallet

shi pped if no produce is avail abl e. - 1§ - WHAT W CLAIM IS 1. A

met hod of transporting, storing (or readying for transport or storing)

N

A

B W W W T W W W W U Y W W, W L W, . .
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produce-whi ch conpr iThissis the replateradatnghewtd seal i ng the produce into a
seal abl e transportable erX|bIe 5 wal l ed container or-onto-a pallet

(hereinafter ' contakggr @N@ﬁ tially isolate gas aSSOCIated W th sald
prodice fromthe su nd g ment, said container hee asBammn mwd
means el ectrically energi seabl e or othermnse act uabl e and p

circulate said gas associated with said produce anongst the

sonme heat exchange 10 rel ati onship with or3 /hrough at |east part o

seal i ng periphery .of said sealed produce and its associ ated gas; and (||)_
hol ding the tenperature of the seal ed produce/gas environnent or |owering
the tenperature of and then holding the tenperature of the seal ed
produce/ gas emvironment at a refilgeratlng t enperature by ensuring a
controlled 15 refrigerating enV|ronnent outS|de of said contalner mhlch
Is in a heat exchange .
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rel ationship with ek oo tdphmienfedt shedt a seal i ng peri phery and hence said
producel gas, environnent, while the gas within said container is being

continuously or contl nual ted therein, - 14 - 2. This’hesebhogd
transporting, st or®p (orzﬁegmﬁC f or trans§port or ‘stori ng) pr en°§e
claimed in claiml V\,herel n said contai ner A2 ansported, if ne mm’m ,I
within said controlled refrigerating environment. 3. A ‘et ho

transportl ng, storing (or readying for transport or storing) S produce as
claimed in claim1 or 2 wherein said nethod also utilises neans to control
the atnobsphere or to provide a displacing gas for The purpose of
controlling the gas -
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envi ronment wi t hi maigiieopricemsnt dheet A nethod of transporting, stor| ng
(or readying for transport or storing) produce as clainmed_in

wherein said control (k nvi ronnent involves 10 _the control of at
| east one or nore [date heéfzt ﬂg oxygen, carbon-di OXI de laced
content of the gas environnent mnthln the con$A®ner.
transporting, storing (or readying for transport or storln

claimed in any one of clains 1 to 4 wherein there is prOV|ded neans to
control ~or maintain the hum dity of said gas environnent.

met hod of transporting, storing (or readying for transport Qr storlng) .
produce as clainmed in claim5 wherein said neans to naintain or control the
hum dity of .sgid gas environnment utilises a water trap to collect sone or:
all condensation within the transportable container in a tray. 7. A

met hod of transporting..storing (or readying for transport or storing.) ..:

FIG 6

. 100 - Co _ f
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20 produte asmksaisrmd rbﬁiaeémemﬁwMereln heat| ng means is_provided to
substant lally heat . - 'said collected condensat | on so as to raise the"

humi di.ty within said | e container. 8. etI‘I"‘SBeenReplaced
transporting, stQﬁ*Gngi(‘grmﬁgé ng for transpggs or stor| ng "ﬁi’ Im
claimed in any one of claims 1 to 7 wherein sad controlled

environnment is that of a refrigerated shipping. container or refrl gerate
vehicle, such as, is currently used for refrigerated cargoes.

met hod of transporti ng, storing (or readying for transport or stor| ng )
produce as clainmed in any one of ‘clainms 1 to 8 wherein said transportabl e.

cont.ai ner : L - . '
EIG 7 "
Q.

FIG 78




incIudeg'neéns“fhférharly”fhereof to raise (preferably under-temperature |
sensor control ) THiE is theraptansatent $heebf the circul ating gas—environment——
t herei n (e'g. ‘an el ectrical heater) to a desired tenperaturg;Q.d gIRRLAld fa&od

range above the_tenpel asai d controlled refrigeratin
10. © A-nmet hod"QF‘ﬁ‘riz‘pmi @6 storing (or readying for trﬂlﬂﬂaluﬂa n
storing ) produce as clained in any one of glginms 1.to 9 wh ns
electrically 15  energiseable within the container is a fan. 11. A nethod
of transporting, storing (or readying for transport or storing ) produce as
clainmed in any one of .clains 1 to 10 wherein the locus or urged circul atiion
of the gas environnent is up the walls .of the‘container, over the top of .

produce stack hack down the walls of the container. - ' - N

A,
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M o R
Fpgr v .?:gg
e

- 16 T 42° rreth d of ng, 5t 614 ng (or readyr ng for transport
A"B%il.ﬁ) ﬁ F%i'g%f'%&any one' of claims 1 to—to—whereinthe—— ’

or storrﬂng )
| ocus of urged circul atron is up the walls of said contaimhgkhedGi988n aced :

throtigh the prpstece & vMAROBS61 evel's and back down the i"ggm
storing (o l,

container. 5 13. A method of transporting,
transport or. storing ) produce as-clained in any one of cl
wherein said containers are forned by MEux[g a plasties (which may be gas
perneable with respect to certain-gases) 'bag over said product to formsgid
flexible wall, said bag then being braced so as to provide air gaps or
ducts around sard produce. 10 4. A nethod of- transportrng storing (or
readying for Lransport or storing ) produce as clained in claim13 mherern

sai d nmeans to“control -the at rmsphere or to
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of transparting,

claipged in clal

rel ationship wit

t he transportable cont-ai ner.
readyi ng for transport or storlng ) pr-oduc2/8s clainmed i
t he atnosphere or to provide a displacing gas

said neans to contro
into the container fromad centralised controlled 20

i ncl udes a duct

at nosphere generating unit not
cont ai ner. :

PRETRT
e ST -

T R LRGN SR eer e T YA
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provi.de a d| spl a'ﬂmsgs quplaﬁwnemlsyleehcl udes a corrpresSc')r‘.ﬁ 15.
readying for transport or_storing ) produce jas

is in a direct heat exchange 15

.

stortng (or

ga @q@ conpr essor
e Te ed envi r onnent

A et hod of transportl

17 -

55
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A nethod
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17.

© A met hod of transpotti ng, storl ng (or. reaﬁ}’?ﬁfgt%?epch&ﬁ%ﬁhm

storing. ) produce as clainmed in any one of clains 1 to 15 wherein each sal d_

container carries its own controlled at m)spherepggnerz
storing-(or readyi®d for trans

met hod of tra

nsporting,

produce as clainmed in any one of clainms 1I'to 17 wherein said container

i ncl udes heat sensors BMEROVEMENTS HEIOR BEATING @Oy iy ¢ETE0D @Fd t he
contai ner has means r eEREKNSPORT ING rGR cSTORING PERISHABLEO PRODICEeper at urie

therewithin a
storing (or
any one of cI
wher eby said
envi ronment &
of the tenper

3

as

19

%Dsphere-there_l n. . ‘A nethod of transporting, ,
r transport or storing ) 10 .

c bt ins Bristoritigated
e A TR

sealed with e plastichbag3p. 1 Al vat'm)ﬂprb@s 86 iseiraulated by means of &

produce as cl ai,nmed

p%mfgﬁéﬁ ori ng ) :5

lin
cied

12. The sir flows induced ellow heat transfer SO to occur across the plastics bag S6. ! '
The heat transfer 50 causes the palletised load 100 to be possibly cooled. Control | L

means keeps the temperature of the palletised load at the required temperature thus |

cnabling moved loads to be transported within a refrigera!ed environment, for.
“example, 2 refngemed conta!ner. _

FIGURE 12
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20. . A nmethod of transporting,
storing ) 15 produce as clainmed in any one of clains_l,t0
the event of a failure of the refrigeration system and/T&¥S

storing (or readying for transport or

controlling neans, there is provided neans whereby controlled quantiti eé!s' of
ambi ent air can enter the seal ed transportabl e contai ngjate: -1-P8[3'2ﬂ.-.'A
nmet hod of transporting, storing (or reagying for transport or storing ) -
produce as clained in claim?20 wherein-Sard anbient air enters via the -

opening of an air i fl!aﬁﬁovgﬁm'ﬁsnﬂh&ﬁ RﬁLH‘ﬁ@é%tA %Tﬂséﬁ)rdﬂng (or readying

for transport or St RbANSp

ABSTRACT

RTING OR STORING PERISHABLE PRODUCE

Methods relating to transporting, storing or readying for transporting or storing are
disclosed as i3 a transferable container or palletised load 100. The palictised load 100
is sealed with a plastics bag 56. Air within the bag 56 is circulated by means of a fan
12. The air flows induced allow heat transfer 50 to occur across the plastics bag S6.
The heat transfer 50 causes the palletised load 100 to be possibly cooled. Control
means keeps the temperature of the palletised load at the required temperature thus
enabling moved loads to be transported within a refrigerated environment, for

example, a refrigerated container.

FIGURE 12
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5+ produce as clained in any one of clains 1 to 21 wherein said scaling
peri phery conprises at |least part of a wall at |east of the transportable
container in a heat losing relationship with the refrit§isrigtitbe repacemanesieet
the individual said transportable containers each having gas environnent
and/ or produce tenperature sensing neans and gas envrb% nt i@ﬁg@ta$¢re
rai sing means individually responsive tojtge 10 tenperature sensi ng neans
shoul d the tenperature be bel ow or drop w a predeterm ned |evel, the
overal | arrangenent being such that if desired individual refrigerating
tenperatures above that of the refrigerated environnment can be provided for
the individual transportable containers. 23. A net hod of transporting,
storing (or readying for transport or storing ) 15 produce as clainmed in
claim?22 wherein said step of providing individual refrigerating
tenperatures above that of the refrigerated environnment .conprises the step
of causing the tenperatur £aI%X TaLs¢ Lne tengerature of the
sel ected i ndi vi dual Ny -
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t ransportabl e contai ner. 24. A method of transporting, storing, (or
readying for transport or storing) as 20 clai med i Rpag .tﬁgqep[hgédnehtTShélet
to 23 wherein a |ayer of insulating material is prowg [
association wth said sealing neans,. said insulating neans be éng tg
sufficient thickness to ensure the produce i s mai nt aiDate: at % reqwr
tenperature. 25. A seal abl e transportabl e container suitable for use in
any nmethod as clainmed in any one of clai ol 10 24 in accordance with the
present invention. 5 26. A transport cont ai ner conprising: nmeans
providing a flexible walled bag having a scal abI e opening thereto to all ow
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| oddi n§ and unl oadi ng of produce thereinto; neans electrically energiseable
or otherwi se forcing disposed within the bag to draw a gas environnent
therewithin through any produce stacked in the bag andhoisdhpaeplacamenpshest
gas environnment around said produce so as to be in a heat exchange
(preferably in use losing) relationship with any refrtgﬁépiﬂﬂbenglr&ﬁhent
out si de of said bag. 27. A transportable container as clainmed in claim26
further includes an electrically operabl e _atnosphere control unit
responsive to the atnosphere within the b orm capabl e of controlling at

| east one of the gases nitrogen, oxygen, carbon dioxide and 15 et hyl ene

I n said at nosphere. 28. A transportable container as clainmed in either
claim26 or claim27 further including electrically energiscable or

ot herwi se heating neans disposed in the | ocus of the in use gas novenent
under the action of said neans electically energi seable or otherw se
heating capabl e of raising the tenperature of the circulating gas
envi r onmment

FIG 3




- .20 - should the tenperature within the transportable box form drop bel ow
a predeterm ned or preset mninum 29. A transport abhgicCRnthairBpfacéfent shest
claimed in any one of clainms 26 to 28 further includes a cap placeable in
use over said produce and sealingly engageable with the 5 nout h of t‘lhi
fl exi ble wall ed bag. 30. A transport abl E cont ai ner adateai red ird any! dne
of clainms 26 to 29 including ducts aroun | d produce. 31. A
transportable container as clainmed in claim?29 wherein said cap is sized to
extend outwardly beyond said produce to allow a gap between said produce
and sai d

7

100




10+ Dbag to formsaid ducts. 32. A transportable container as clained in
any one of clainms 25 to 31 wherein a |layer of insulati Jraterial is
provided in associated with said scaling neans, preferggylj@ '%g?%rqﬂlé‘iﬂ"%ﬁmﬁ@eet
material is sized so as to ensure the content of said transportable
container are maintained at a suitable tenperaare. 15 03@3.1\9/\\2—'?0{
transportabl e container as clainmed in any one of clainms 25 to 32 wherein
said electrically energi seable or otherw se heating neans is a resistance
heater. 34. A transportable container as clainmed in any one of clains 25
to 33 wherein said atnosphere control unit is directly associated with each
sai d transportabl e container. - 21 - '
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35. ~-Atransportable container as clained in any one of clainms 25 to 34
wherein sai.d atnmosphere control unit is renpte from salRist$ s RRiacament sheet
cont ai ner. 36. A transportable container as claimed in claim35 or in
either one of clains 34 to 35 where said gas gpyironneagﬁpasgg$ dpwanley
t hrough said ducting space against 5 t he bag—and upwardl'y through any
produce stacked on the bottom of the bag or sone raised floor or skeletal

fl oor associated therewith and is directed downwardly through said ducting
space. 37. A transportable itemconprising: a forklift carryable pallet;
10 flexible walled sealing nmeans; produce, said produce being seal ed
within said sealing neans and on said pallet; said item having associ at ed
therewith neans el ectrically energi seable or otherwise forcing to circul ate
the gas environnent within said transqutgbhr cont ai ner when said

O




sealing neans is substantially sealed; 15 the tenperature of the
environnent within said container being capable of bei ng_ ef fected by heat _
exchange fromsaid circul ating gas environnent throughThis isdhereplacément sheet

| east one wall of said transportabl e container; -22 - nmeans to control
the tenperature within said transportabl e container sugid.hat2 <ai pl-ﬁol
tenperaure is held or | owered and the held. 38. A transportable item as

claimed in claim37 wherein said nmeans el7g@trically energi seable or
otherwise forcing to circulate the gas environnent is housed within an 5
upper part of said itemwhen in use.

FIG 8




39. A transportable itemas clained in claim37 or 38 wheréin sai d
means el ectrically energiseable or otherwise forcing is a fan preferably
vari able in speed. 40. A transportable item as clai b isrthergplanement sheet’
claims 37 to 39 wherein said flexible walled sealing neans conprising a

pl astics bag or sinilar sheeting. 10 41. A transpgéiab &, igt emasy
claimed in claim40 wherein said plastics bag is at gas sem perneabl e
Wi th respect to certain gases, for exam&l e, ethyl ene.
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REPLACED 1
PROVEME R ATI [0 A METHOD
TRANSPORTING OR STORING PERISHABLE PRODUCT
TECHNICAL FIELD

The present invention relates to improvements in and/or relating to a method of transporting (or
readying for transport) or (readying for storing) storing perishable produce it also relates to
apparatus, containers and palletised loads.

BACKGROUND ART

Perishable produce is transported by road, sea, rail and air using a variety of different techniques.
With high value perishable produce it has been usual to rely not only upon refrigeration but also
or instead the use of a controlled atmosphere that best suits the preservation of the produce.

By controlled atmosphere is meant any infusion, scrubbing or the like of a sealed or controllable
atmosphere about the produce and usually involves the control of one or more of the gases;

nitrogen, oxygen, carbon dioxide and ethylene.

By perishable produce is meant any produce the value of which can be maintained or enhanced

by slowing senescence (ageing) thereof while being stored, readied for transport and/or being
transported. The produce can be a respiring comestible such as a fruit or vegetable, a
non-respiring produce such as meat or fish as well as any mixture or combination of produce
made using any of the foregoing with or without other additives. Perishable produce could

include within its ambit live fish, shell fish of any form, crustaceans in any form etc.

Perishable produce could also include, flowers, drugs, body organs or other items requiring a
controlled temperature such as computer parts, artefacts, drinks or the like.

Transportable container could include pallet based transportable items such as plastics wrapped
stacks of produce or cartons of produce. The need to return or on ship, often empty containers,

for refilling adds substantially to costs.

A feature of current technology is the trend towards the use of refrigerator containers of standard
sizes capable of being handled by container handling equipment onto and off of trucks, railway
.trucks, ships, etc. The present invention however recognises the possibility of some advantage

by customising such containers to provide some enhanced control in so far as the atmosphere
and/or temperature is concerned which if desired can lend itself to the use of existing refrigerated
shipping, cool stores, refrigerated transportation containers or the like thus reducing the level of
commitment that might be required to capital expenditure.

It is therefore an object of the present invention to provide a method of storing, transporting or

readying for transport of perishable produce including apparatus applicable th

plicable thereto which will-af
least provide the public with a useful choice. EDLACEMENT SHEET
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TECHNICAL FIELD

The present invention relates to improvements in and/or relating to a method of transporting (or
readying for transport) or (readying for storing) storing perishable produce it also relates to
apparatus, containers and palletised loads. |
BACKGROUND ART

Perishable produce is transported by road, sea, rail and air using a variety of different techniques.
With high value perishable produce it has been usual to rely not only upon refrigeration but also
or instead the use of a controlled atmosphere that best suits the preservation of the produce.

By controlled atmosphere is meant any infusion, scrubbing or the like of a sealed or controllable
atmosphere about the produce and usually involves the control of one or more of the gases;
nitrogen, oxygen, carbon dioxide and ethylene.

By perishable produce is meant any produce the value of which can be maintained or enhanced
by slowing senescence (ageing) thereof while being stored, readied for transport and/or being
transported. The produce can be a respiring comestible such as a fruit or vegetable, a
non-respiring produce such as meat or fish as well as any mixture or combination of produce
made using any of the foregoing with or without other additives. Perishable produce could
include within its ambit live fish, shell fish of any form, crustaceans in any form etc.

Perishable produce could also include, flowers, drugs, body organs or other items requiring a
controlled temperature such as computer parts, artefacts, drinks or the like.

Transportable container could include pallet based transportable items such as plastics wrapped
stacks of produce or cartons of produce. The need to return or on ship, often empty containers,
for refilling adds substantially to costs.

A feature of current technology is the trend towards the use of refrigerator containers of standard
sizes capable of being handled by container handling equipment onto and off of trucks, railway
trucks, ships, etc. The present invention howeverrecognises the possibility of some advantage
by customising such containers to provide some enhanced control in so far as the atmosphere
and/or temperature is concerned which if desired can lend itself to the use of existing refrigerated
shipping, cool stores, refrigerated trzinspot’aition containers or the like thus reducing the level of
commitment that might be required to capital expenditure.

It is therefore an object of the present invention to provide a method of storing, transporting or
readying for transport of perishable produce including apparatus applicable thereto which will at

least provide the public with a useful choice.



