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refrigerated transportation systems or storage/transport containers which enables
mixed loads to be transported/stored within a common eavironment.

BACKGROUND ART

Many containcrised systems have been proposed whéreby refrigerated meats or
respiring comestibles can be transported while under refngeranon and a controlled
atmosphere.

The size and expense-of such containers has meant that their size has been such that a
great deal of produce needs to be assembled and even once packed in the containers
there is a need to await specialised shipping.

There arc applications for refrigerated cargoes based on a pallet system that do not
required specialised shipping (as with containers) and, since a pallet system normally
handles volumes less than that of a true shipping container, there is a very much
reduced need to aggregate produce in sufficient quantitics to enable the filling of the
transporting apparatus.

This realisation in relation to meats which, when in containers destined for lengthy
transportation normally required atmospheric control (normally high carbon dioxide
concentrations) in addition to refrigeration has meant that in many instances chilled

‘meats can be packed on a pallet and reach the distant market place within the shelf life

of simple tefrigeration without a controlled atmosphere. A hybrid version would be
one including a simple gas flushing followed by a possible gas injection at the time of
packing but without any ongoing control. A more sophisticated form would include
some gas environment monitoring and adjustment (eg flushing/scrubbing).

DISCLOSURE OF INVENTION

The present invention however is directed to apparatus and means whereby, if desired,
a pallet based transportation system for chilled meats or other produce (eg vegetables)
can be provided irrespective of whether or not there is any initial gas flushing or
continuing monitoring of the gas environment with corrective measures.

Accordingly in a first aspect the present invention consists in a method of transporting
and/or storing produce or other cargo comprising the steps of:

providing a pa]let. member (whether of wood, metal or other materials);

loading (directly or indirectly) onto the pallet member the produce or cargo to be
carried;
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requited specialised shipping (as mnth contalners) and, since a pallet
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5 or scparaue) to and from the evaporator region of the refrigerated system, a gas intake
and gas outlet (common or separate) to and from the condenser region of the
refrigeration system, there being a gas barier between the two intake/outlet systems to
prevent the movement of gas from one to the other; and

operating said refrigeration system carried directly or inditectly by said pallet member

10 to cool the produce or cargo, said barrier material providing some measure of
separation between the gas associated with the produce being cooled by the evaporator
of the refrigeration system and the ambient gaseous environment being heated by the
compressor of the refrigeration system.

In a further aspect the invention consists in a method of transporting and/or storing
1S  produce or cargo comprising the steps of:

providing a fork lift carryable pallet, said pallet having thereon or therein a
refrigeration system, said refrigeration system having a gas inlet and a gas outlet
(commion or scparate) to and from the cvapdrator region of the refrigeration system, a
gas intake and gas outlet (common or separate) to and from the condenser region of

20 the refrigeration system, there being a gas barrier between the two intake/outlet
systems to prevent the movement of gas from one to the other;

loading (directly or indirectly) on said pallet, the produce or cargo to be carried;

encompassing the produce (before and/or after said loading) with a barrier material
(eg cardboard, paper or a plastics film material or similar);

25  operating the refrigeration system to cool said produce or cargo and/or gas associated
with said produce, said barrier material providing some measure of separation
between the gas associated with the produce or cargo being cooled by the evaporator
of the refrigeration system and the ambient gaseous environment being heated by the
compressor of the refrigeration system.

30 In a still further aspect the invention consists in a fork lift carryable pallet comprising
a housing having a refrigeration system therein, a gas intake, a gas outlet (common or
separate) to and from the evaporator region of the refrigeration system, & gas intake
and gas outlet (common or separate) to and from the condenser region of the
refrigeration systems, there being a gas barrier between the two intake/outlet systems

35 to substantially prevent the movement of fas from one to the other.
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a fork lift carryable pallet according to either one of the preceding two paragraphs;

cargo or produce loaded directly or indirectly-on to said fork lift carryable pallet;

a barrier material enclosing said cargo or produce and providing at Icast some measure
of separation between the gas associated with the produce or cargo being cooled by
the evaporator of the refrigeration system and the ambient gaseous environment being
heated by the compressor of the refrigerator system.

In a still further aspect the invention consists in a refrigeration unit for association
with a pallet based pack, said unit comprising;

a housing having an electrically operated refrigeration system therein, a gas intake and

* gas outlet (common or scparate) to and from the evaporator region of the refrigeration
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system and a gas irtake and a gas outlet (common or separate) to an from the
condenser region of the refrigeration system, there being a gas barrier between the two
intake/outlet systems to prevent the movement of gas from one to the other, the
apparatus being characterised in that means is provided whereby the mouth of a
plastics, paper and/or foil (hereafter “plastics”) bag can be sealed to the housing about
said gas inlet/outlet to the condenser region and further characterised in that there is
provision for an external energisation and/or internal energisation of the refrigeration
system.

In a still further aspect the invention consists in a method of transporting and/or
storing produce or other cargo (herein “produce”) to be refrigerated which comprises;

providing a pallet member (whether of wood, metal or other material),

placing (indirectly or directly) thereon a plastics bag (“plastics” as previously
defined),

loading in/on said bag the produce or cargo to be transported,

providing with some structural element(s) (whether of wood, cardboard or other
materials) a support above the pallet (and preferably above or substantially above the
highest extremity of the produce),

locating on the support (directly of indirectly) a refrigeration unit as above described,

thereafter sealing the mouth of the plastics bag to the refrigeration unit about the gas
intake and gas outlet to and from the condenser region thereof, and

before, simultaneously and/or thereafter, at least from time to time, operating the
refrigeration unit.

_
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DFSCLOSURE OF | NVENTI ON The present invention however is directed to
appar at us and neans whereby, if desired, a pallet based transportation
system for chilled neats or other products (eg vegetabl es) can be provi ded
i rrespective of whether or not there is any initial gas flushing or
continuing nonitoring of the gas environngnt wi th corrective neasures.
Accordingly in a first aspect the present®invention consists in a nethod of
transporting and/or storing produce or other cargo. conprising the steps of:
providing a pallet nunber (whether of wood, netal or other materials);

| oadi ng (di rgRikKF DESCREPTION OF THE INVERTRON et nunber the produce or
cargo to be carried, REPLACENMENT SHEET

Figure 1 is one packed form of apparatus of the system having a cardboard surround
of packaged or loose produce (preferably meat), there being members placed across
the top of that smround which supports the refrigeration unit, the plastics bag

5  (preferably transparent) being taken up from underneath the produce over the outside
of the surround and over the unit to which it is sealed around (preferably) a boss or
flange which surrounds the air intake and in the air outlet to and from the condenser
region of the refrigeration system; '

Figure 1a shows a side view of figure 1;

10 Figure 2 shows an alternative arrangement to that described in relation to figure 1
whereby the plastics bag placed on the pallet [preferably with its base line of
~ cardboard or plastics material] has produce packed thereon in cartons, thus providing
a good measure of its own vertical stability, the plastic bag being scaled to the -
refrigeration unit that derives its vertical support from the cartons themselves, there
15  preferably additionally bejng a wrapping around of, for example, double fluted
cardboard or other materials to provide a measure of thermal insulation the degree of
insulation being selected to suit the requirements of the product;

Figure 3 shows the assembled arrangem;:nt of figure 2 preferably also with a top cap
which is the same as the base tray placed on top of the pallet;

20 Figure 4 shows an arrangement from above whereby a bag can be sealed about the
inlet/outlet openings to the condenser ie to and from the condenser fans;

Figure 5 is the top view of a preferred refrigeration unit in accordance with the present
invention;

Figure 6 is the same view of figure 5 but without the top lid thereof;
25 Figure 7 is a perspective view of the refrigeration unit;

Figure 8 shows a side view an alternative packed form of the invention with the
refrigeration unit combined with the pallet, having a cardboard surround of packaged
or loose produce (preferably meat) which is stacked on the unit and pallet

Figure 9 shows units of figure 10 stacked on top of each other,

30  Figure 10 is yet another embodiment where there is a rigid box on one side of a pallet
that enables location/removal of refrigeration unit such as disclosed with reference to
figures 11 and 12;

Figure 11 is a perspective view of the refrigeration unit itself;
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and fromthe condenser region of the refrigeration system there being a
gas barrier between the two intake/outlet systems to prevent t he novenent
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bei ng heate
Figure 14 is a perspective view of the mtegtal pallet based: refrigeration unit of

S figure 8;

Figure 15 is a perspective view of an alternative form of the invention in which a
refrigeration. unit is provided within a pallet, produce being placed onto said pallet,
“said produce then being substantially enclosed in a plastics bag and optionally
insulation panels and outer cardboard casings, the covering of the produce is -
10  preferably held in place with plastic securing strips and means are provided to seal the
plastics bag to the pallet;

Fiéurc 16isa sectiqnal side clevation of the invention as shown in figure 8;
Figure 17 is a sectional end elevation of the invention as shown in figure 8;

Figure 18 is a partial sectional end elevation of the form of the invention as shown in
15  figure 15 showing the backing of boxes of produce, said boxes having air ducts
provided therethrough;

Figure 19 is a perspective view of an individual produce box as shown stacked in
figure 11;

. Figure 20 is a perspective view of an alternative form of the pallet refrigeration unit;

20  Figure 21 is an end elevation showing a pallet of the form illustrated in figure 13
showing produce loaded thercon and strapped so as to be held in place;

Pigure 22 shows a side elevation of the loaded pallet as shown in figure 14;

Figure 23 is a plan view of a sea container containing there within & number of units
according to the present invention, in this form of the invention a master slave type

25 relationship may exist between a refrigeration unit and a variety of slave produce
containing units;

Figure 24 shows a sectional plan view showing the arrangement of various units

according to the present invention said arrangement involving the provision of air
, gaps or ducts between the individual units whereas the units themselves abut against
30 the interior walls of the sea container;

Figure 25 is a sectional plan view showing another arrangement of the units according
to the present invention whereby air gaps or ducts are provided between the individual
units and between the fnterior wall of the sea container; and
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litﬁm, %e outer surface of the insulating panels is covered and sealed with a

pallet base 3. Also shown is the gas barrier 33 between the hot and cold sides of the
refrigeration system.

BEST MODES FOR CARRYING OUR INVENTION

In preferred forms of the present invention as deecrlbed the unit is operated in a
number of differcnt ways but each has the use of a refrigeration unit 1 and a plastics
bag or other sealing barrier or means 2 positioned directly or indirectly on a pallet 3.
By “plastics” is included, for example, foils, plastics, paper a_nd other material
including combinations thereof eg metallised plastics film. Preferably the plastics bag
is a PVC air impermeable film.

In other forms of the invention the plastics bag is constructed from barrier film. In yet
other forms the film is of the type which absorbs, at least in part gases, for example,
carbon dioxide, methane or ethylene.

As shown in figures 1,2 and 3 the pallei 3 has a cardboard and preferably plastics lined
tray 4 placed thereon within which the base of the plastics bag 2 is located so that
loose produce within either a cardboard or other liner 5 within the plastics bag 2 or
discreet cartons 6 within the bag 2 can be positioned.

In other forms of the invention a tray or plate of high thermal conductively, eg metal,
is provided. This lessens the likelihood of “hot” or “cold” spots building up.

The stack of cartons 6 either directly or via an appropriate space (preferably via a
spacer) supports the refrigeration unit 1. In the form as shown in figure 1 the
supporting cardboard or the like members (skeletal or otherwise, particularly if of a
wood) locate members that are placed across the top thereof, these members 7 in the

. preferred case of the arrangement of figure 1 then supporting the refrigeration unit.

30

3s

In another form of the invention shown in figures 8-14 the stack of cartons 6 is
supported either dlrectly or via a ribbed or raised floor by the refrigeration unit and
pallet.

The refrigeration unit 1 as shown in figures 4 through 7 and 8, 10, 11, 12 includes
exhaust fans 8, condenser intakes 9 and condenisers 10. The compressor 16 is shown

I
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wi th 'sai.d produce, said barrier material providing sone measure of
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lating fans 13 and air intake 14

Persons skilled in the art will appreciate how a variety of differeut means can be
provided about the inlet/outlet to the condenser side of the refrigeration unit allowing
the sealing thereof thereto either within a channel or about a flange as, for example,
shown in figure 1 where an “O” ring 17 is shown.

Not shown in figures 4 through 7 but shown in figure 1 is the provision of an electrical
lead 18 into the refrigeration unit at a region thereof not requiring sealing to the
plastics bag.

As shown in figures 18 and 19 in forms of the invention a produce container 60 is
provided, the produce container having projections or extemsions 61. on surfaces
thereon, for example, as illustrated on the bottom surface thereof, these extensions-or
projections provide a duct or air gap 62 so as to facilitate the flow of air over the
produce. As shown in figures {5 and 16 in a preferred form of the invention at least
when meat is being transported the flow of air is substantially upwards along an
interior wall of the container across through and thereforc over the produce and then
down the opposing interior wall.

As illustrated in figures 15, 16 and 17 in forms of the invention in addition to the
plastics bag 2 there is provided additional layers or sheets of insulating material 41,
for example, polystyrene foam. TIn other forms of the invention as additional
protective layer 42, for example, cardboard is provided over the plastics sheet. In
forms of the invention straps 53 and 54 may be provided so as to hold the produce in
place while being stored or transported. In other forms of the invention these straps
may stand proud of the boxes of produce thereby creating air ducts or gaps thereover.
In other forms of the invention the air gaps may be provided by the stacking proximity
of other similar produce carrying units or the interior walls of a sea container. In other
forms of the invention various packing or projections may be provided on the produce,
containers or the interior of the pallet based pack so as to provide for air ducts or gaps.

As shown in figure 8 an alternative form of the invention has a stack of cartons 6
either directly or indirectly via ribbing or an appropriate facer, placed on the pallet and
refrigeration unit or combined refrigeration pallet unit. In the form shown in figure 8
the stack of cattons is surrounded by a layer of cardboard 37 which may be plastics
lined. The use of the packaging guide 39 to line up the stack of cartons in a position
and the use of the step for insulation 40 to correctly line up the produce encompassing
insulation 37 produces a gap 38 between the said stack and said insulation which
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-3- Im a still further aspect tHé invention consists in a transportable
unit conprising: a fork lift carryable pallet according to either one of
t He precedi ng two paragraphs; cargo or produce | oaded directly or
indirectly on to said fork lift carryable pallet; a barrier materi al
encl osing said cargo or produce and pravigling at | east some nmeasure of
separation between the gas associated wi'th the produce or cargo being
cool ed by the evaporator of the refrigeration system and the anbi ent
gaseous environnment being heated by the conpressor of the refrigerator

system | n_apiRbidek férthh RAEmARAP b aik."nds RABA! iPthuck ARE R fbted idof £, wiey at 1 on
unit for assgmatlon,vmt al lef based pack, said unit cqonprising; a
housi ng havi?@atﬁﬁaﬁlaE&"Pi‘B‘gFﬂ'f‘ ﬁé?&'l‘%‘ﬁ aflays iforthg aetum é?‘gﬂgﬁft Eﬂ“&ﬂr@,‘ea gas
i nt ake and gevaporatérso tifecevaponatopfans4Sar ate) to and fromthe evaporator

region of the refrigeration system and a gas intake and a gas outl et
(cgmmn or <H peagé?anpoS%ﬁaow?%mmmning of the return air inlet 35 %elative to the
5  evaporator 15 and cold air outlet and the evaporator fan 42. Air flows along the return

air duct 38 into the return air inlet 35, the air is kept away from the condenser and
other system components by the division wall 33 it then is cooled by passing over or
through the evaporator 15, it is then dcoe_lerated out the cold air outlet by means of the
evaporator fan 42. The cooled air is then able to flow through the gaps provided by

10  the ribbed floor and through the gaps between the cartons thus refrigerating them or
keeping them refrigerated. .

As shown in figure 10 the refrigeration unit has a door 34 on one or more sides of the
unit, the door enabling the refrigeration unit to be serviced or settings to be changed.
The figure also shows the pallet and refrigeration unit with a ribbed floor 6 and the.

15  return air opening on the top surface of the unit 35 with the cold air opening on the
unit side 36. An alternative form of the invention is shown in figures 8 and 14 where
the refrigeration unit and pallet are combined into a slim line unit having & common,
preferably ribbed, top surface the unit preferably has fork spaces 45 provided and air
inlet, outlets on its top surface. This alternative form may include a plurality of

20 condensers and evaporators to reduce overall height and has bottom air delivery and
return air flow down two opposite sides of the pallet.

When not carrying produce the units occupy little space and figure 9 shows one
embodiment of the invention stacked one on top of the other.

The movement of air from the evaporator area of the unit to the condenser area of the
25  unit is restricted by the provision of a gas proof and preferably insulated barrier 33
which is shown in figures 11 and 12.

The condenser is cooled by a separate flow of air which flows in through the
cqndenser cooling air inlet 9 is accelerated by the condenser fan 8 and heated by the
condenser and passes outside via the condenser cooling fan outlet.

30  Figure 13 shows a slightly different embodiment of the invention wherein the door for
' accessing the internal components is located in the long side of the refrigeration unit.

The division 33 thus keep s the flow of refrigerated air which is contained and cycled
within the insulation layer 37 separate from the outside air which is used to cool the
condenser.
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condenser region of the refrigeration system there being a gas barrier
between the two intake/outlet systens to prevent the novenent of gas from
one to the other, the apparatus being characterised in that neans is

provi ded whereby the nouth of a plastics, paper and/or foil (hereafter
"plastics") bag can be sealed to the haugy ng about said gas inlet/outlet to
the condenser region and further characterised in that there is prOV|S|on
for an external energisation and/or internal energisation of the
refrigeration system In a still further aspect the invention consists in a
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S Persons skilled in the art will appreciate the departure that the present invention offers
- from existing refrigerating transport systems. Persons will also see how the present
system could with litde adjustment allow gas flushing, or, even using a modification

to the refrigeration unit, a measure of air evacuation from within the bag 2.

Another variation is the inclusion of heaﬁng elements to cither double as defrost

10  clements in the evaporator or as heating for base of pallet. This enables the pallet to
transport produce which is required to travel at a warm ambient temperature but be
stored in a hold with frozen produce.

Yet another variation is the inclusion of heating clements and a means for increasing
the CO; gas content of the air circulating through the produce. This enables

IS fumigation process to be undertaken, ie increase temperature to approximately 40°C
and increase CO; content for half an hour.

This invention may broadly be said to consist of a refrigeration unit associated either
directly or indirectly with a pallet. The refrigeration unit is provided with either an
external energisation source, which may consist of electrical energy provided by

20 means of a power cable or otherwise, or an internal energisation source which may
consist of a battery, power cell or alternatives. The invention provides a means of
separating cvaporation cooled air from the condenser warmed air.

Preferably the said evaporator cooled air is cycled over or through a stack of produce
which is either directly or indirectly supported by the pallet. Preferably the means for
25  separating and recycling the cooled air flow is insulated. '

At least the preferred form of the present invention provides a system or apparatus

whereby produce can be scaled within a controlled -temp'erature and preferably

atmosphere environment. The sealing barrier or means is preferably of a type to

enable it to be unsealed to allow access to the cargo, for example, for customs
30  inspections or unloading of part or all of the produce contained therein.

An advantage of the present invention is that several pallets can fit into a

transportation vehicle or storage area which usually is capable of controlling only one

temperature. The major application of the invention is to use different palletised Joads

or containers, each containing a different type of cargo in the same transport vehicle or
35  storage area with each palletised load or container being held at its optunum keeping

temperature.
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providing with sone struct ural 'w'éhlnerrent(s) (whet her  of 'Wood, cardboard or
other materials) a support above the pallet (and preferably above or

substantially above the highest extrenmity of the produce),

| ocating on the.

support (directly of indirectly) a refrigeration unit as above descri bed,
thereafter sealing the nmouth of the plggigcs bag to the refrigeration unit

about the gas intake and gas outlet to an
thereof, and before, simultaneously and/or thereafter, at

fromthe condenser region

| east fromtine

to time, operating the refrigeration unit. -4- BRI EF DESCRI PTION OF THE

I NVENTI ON  The refrigeration system or plant can either be built into the pallet base or located on
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top of the palletised stack. Obviously the system can be sized to fit any pallet sized
dimensions, for example, iso, Euro pallet.

The cold side of the refrigeration systems is scparated from the hot side of the
refrigeration system by means of a gas barrier.

The present invention uses a gas type barrier to seal and ‘separate the refrigerated are
from the hot air generated by the condenser. Thus the evaporator cold side of the
refrigeration system is separated from the condenser hot side. It is possible to seal the
barrier around the condenser. This is a lesser preferred technique owing to difficulties
with resealing after opening. ' '

The gas barrier also provides a possibility of flushing or vacuuming out the gas
atmosphere contained within a container or palletised load and injecting a suitable
atmosphere or mix of gases, for example, 99% CO,. In various non-respiring items of
produce such as fish this enables the shelf life of the produce to be increased. In
forms of the invention is not thought necessary to constantly monitor and control the
atmosphere, the mix of gases simply injected and the container or load resealed.

In other forms of the invention the bag material or gas barrier may consist of
semipermeable material to allow for the exit or entrance of selected gases, for
example, ethylene. In other applications the barrier material could be entirely
nonpermeable.

Several methods exist to seal the bag, for example, the side of the bag can be located
into a preferably moulded metal cavity which is affixed around the pallet base. A
nylon strap could firmly lock the plastic bag into the cavity to provide a gas tight seal.
The bag or barrier material could also be sealed by a water trap device which is
permanently fitted into the pallet base. .

Various applications may require the addition of insulating material. The thickness of
the insulation can be varied depending on the application. The type of insulation
material can also be varied according to the application.

It is belicved insulation may be designed to enable containers or palletised loads
according to forms of the present invention to control its cargo or produce temperature
while operating in an external environment range of -18°C to +20°C. Should the
invention be operated outside these temperature ranges additional insulation may be
required. This may be added in the form of a flexible cover or another insulation
wrap. Alternatively thicker panels or containers can be used. Obviously less
insulation is used when required.
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Fi gqure 1'i's' “one packed form of apparatus of the system having a cardboard

surround of

packaged or | oose produce (preferably neat), there being

‘menbers placed across the top of that surround which supports the

refrigeration unit,

surrounds the air

relation to

1; 10 Fi OUARy rsBlai0R i doshink O alld Basy sSRAMAYRAH dik&s&m]%édemé #Rdodd’
a

[ preferably
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. the plastics bag 5 (preferably transparent) being taken
up fromunderneath the produce over the outside of the surround and over
the unit to which it is sealed around tpkeferably) a boss or flange which
intake and.in the air outlet to and fromthe condenser
region of the refrigeration system Figure la shows a side view of figure

produce packiadusedp bspartially or fullyqinleaded atjisdestinatigna good neasure of its own

vertical st
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against the sides of the cargo or produce form air plenums. The spacer elements may
be designed in a pattern to obtain the maximum aerodynamic advantage so that the air
flow is sufficiently spread over the sides of the palletised cargo to allow for optimum
temperature control. |

Under normal handling there is likely to be load movement as well as deformation and

“possible damage of the outer casing. These occurrences could result in a fully or

partially locked air flow pathway which could result in warming of some parts of the
cargo or produce. In order to overcome this some components of a packing system,
for example, with spacer elements may be made from a strong material such as
moulded plastic or foam plastic insulation. :

In other forms of the invention built into the pallet base or other refrigeration unit may
be extendable or telescopic spacer elements which are designed to cover the length of
one or more sides of the palletised cargo either before or after affixing the plastic bag
or barrier material and/or insulation container to the cargo or produce. When installed
or constructed the spacer elements form plenums which allow the air to circulate in a
manner which provides the desired spread of air around the cargo.

Alternatively the spacer elements may consist of some form of moulded plastic pattern
which covers four sides on top of the palletised cargo. The plastic patterns could be
made from flexible and nonflexible materials and may fit over the cargo like a net and
be shaped in the form of a bag.

Obviously polypropylene insulation may be uscd instcad of cardboard.

The refrigeration system will now be described. The cold side of the refrigeration
systems deals with air onto the refrigeration (evaporator) coil air off the refrigeration
(evaporator) coil. The system circulates air either around and/or through the
procedure. Air is moved by fans or convection means. The air pattern-is determined
by air plenums and ducts which may be incorporated into the refrigeration plant.
Further ducts and plenums are provided by the configuration of the packaging system
and/or built into the cargoes packaging. The fan may be variable speed to allow for
optimum cooling.

The hot side of the refrigeration system deals with air onto the condenser 10 and air
off the condenser. Ambient or cool air (o the condenser is sucked (by mechanical

means) through air ducts including those provided by forklift access channels in the
8739PS.895/CW/CT
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15 preferably additionatly being a w apping around of for'exanple, doubl e
fluted cardboard or other materials to provide a nmeasure of thernal K
i nsul ati on the degree of insulation being selected to suit the requirenents
of the product; Figure 3 shows the assenbl ed arrangenent of figure 2
preferably also with a top cap which is Lge sane as the base tray placed on
top of the pallet; 20 Figure 4 shows™ a arrangenent from above whereby a
bag can be seal ed about the inlet/outlet openings to the condenser is to
and fromthe condenser fans; Figure 5 is the top view of a preferred

refrigeratig ggé;,uy[kﬁggg%@gnmﬁ%&?mg%ﬂaﬁﬁmg Is VAR50 W Y Bk | S

the sane vi e top t hereof; 25 Figure 7 is

a perspecti QM‘Ye%"YﬁeP‘FFétPBP"r?"Bé?'EW uni t Figure 8 shows a side view an
alternative %hggve}@ Soddd VENLh: Hﬁn{j%rfoﬁﬁf i @B %k%ént
ar Lro

conbi ned w t aV| ng, a car nd, o ckage

invention are stackcd togeth er in an unventi or refn pacg there 1%& be no

S means for the hot air generated by the condenser to escape to the atmosphere. Jn a
possible worse case hot air builds up with the space to a level where it is not possible

for the units to.continue to refrigerate their cargo.

Another potential problem exists when the palletised cargo or containers are butted up

against each other and/or walls, for example, that of a truck ‘and other cargo in a
10  manner that restricts or blocks hot air coming off the condenser 10. This may have

the effect of forcing the hot air to recycle directly onto the condenser 10 again or part

of the hot air may recycle and another patt rises communicating directly with the outer

sides of other palletised cargoes according to a form of the present invention. This

may have the effect of Warming the sides of said palletised cargo and making it
1S difficult or impossible for the system to refrigerate its cargo.

There are various ways of solving this problem.

The preferred option is to incorporate air channels or ducts into the pallet base for the
purpose of carrying the hot air to a point where it is able to be vented without being
directly recycled and re-used by the refrigeration system. The air channels could be

20  configured into a pattern. The pattern in each pallet base could be the same so that the
channels of adjacent units interconnect when they are butted together. The channels
could carry hot air from the pallet bases to an outside position when it could then be
vented.

Another means to overcome this problem is to provide spacer clements around one or
25 more sides of each unit or palletised cargo so that when sides abut against each other

there is a space provided which allows hot air from the condenser of each pallet unit

to be vented up one or more sides of the container. This is a less attractive option as it

does not maximise the cargo to transport or storage base ratio. Also hot air which

does not intermix with sufficient ambient here will lead to warming of the sides of the
30 container and may have an adverse effect on the cargo therewithin.

Another means is to incorporate into the pallet base two forklift channels. One forklift
channel becomes the duct to supply air onto the condenser whereas the other is used to.
vent hot air off the condenser. This technique would require adjacent palletised loads
or containers to be abutted so that the correct forklift channel communicated with each
35 other. The supply air would enter from the last palletised load in a row connected to
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or -I. OGS-.'.Q produce (preferably rreat) V\:hl ch |‘-s=’*"'—;-st acked on the unit and paI Tets

Flgure 9 shows units of figure 10 stacked an top of each other; 30 Fi gure
10 i-s yet anot her enbodi nrent where there is a rigid box on one side of a
pal | et .that enables |ocation/renoval of refrigeration unit such as

di sclosed with reference to figures ll_aqg 12; Figure 11 is a perspective
view of the refrigeration unit itself; 16 Flgure 2ba is a side cross
sectional view of the nost preferred form of the present invention, this
formof the present invention uses internal (w.th respect to said plastics

material) | Y aR!dnafnd? Pe84iblyeling A VAR THRHGL dir WofidRent fr8HARO st PallcRBEd ar e

sized in
load in a row connected to the vent at the opposnte end to which the supply air enters.

Another method is to provide some form of air duct to channel the hot air from the
condenser 10 to a position above the top of the palletised load or container.

5  Yet another method to overcome this problem is to physically separate the hot and

cold side of the refngerauon system by locating the cold side at the base of the

- palletised load or container and the hot side at the top. In between could run the
necessary cables and pipes.

In the situation where the transport vehicle or storage house is well ventilated -

10 sufficient cool air may flow under or through: the pallet base so that hot air from the
condenser dissipates quickly. Such a situation would enable the palletised loads to be
butted up against each other on one or four sides and the hot condenser air to be
directed into the ventilated ambient or cooled air flow running through or under the
pallet base.

. 15 Por example, in curtain-sided trucks the bottom edge of the curtain could be raised in
order to provide sufficient ventilation to the units palletised load or container.

A defrost element is used to provide heating to the refrigeration system. The heating
system is used when the unit is located on an external temperature below its required
control temperature. For example, the palletised load or container could be set to hold

20 fresh meat at a temperature -1°C, be located in environment of -18°C instead of
providing refrigeration the unit will need to provide heating, for example, by using a
resistance heater in order to maintain the correct temperature.

The system may consist of periodic heating or consistent warming. The air speed may
of course be, and in the preferred form is, controlled by variable speed fan.

25  The refrigeration unit may be designed in a modular form so it can be easily removed
from the pallet base for repair or maintenance.

As mentioned earlier the fan is preferably one of variable speeds, humidity is a factor,
the temperature difference of the air coming into and off the refrigeration coil. Thisis -
effected by the speed of the fan, ie high speed fan equals less temperature differential

30 than is required for a low speed fan. Managing the temperature differential using the
fan speed can therefore raise or lower humidity levels.

Obvidusly electronic components within the refrigeration unit need to be protected
from water and dust.

Various forms of power supply ure envisaged, for example, mains power supply, a

35 portable generator, battery power, solar power or any combination thereof. Although :
. 8739PS.89S/CW/CT :




range so as to prOV|de_an air duct around the stacked produbefor cargo to a
| contained therew thin;> the outer surface of the insulatingpanels is
covered and sealed with a barrier material 2, for exanple, a plastics bag,
the barrier material is seal ed against the pallet base 3. Al so shown is the
gas barrier 33 between the hot and colaﬁf'des of the refrigeration system
BEST MODES FOR CARRYI NG OUR | NVENTI ON T {wéferred forms of the present

i nvention as described the unit is operated in a nunber of different ways
but each has the use of.a refrigeration unit 1 and a plastics bag or other

seal i ng bar r héshﬁﬁ‘eﬁldas et 3.
By "plasti cs | S eﬁﬁgﬁgg&:? exanpl e eﬁ#ﬁﬁ(ﬁrﬁ?%&tw%céﬁﬁtgg%lgr SQH
material ind E‘%P@W’f’é‘cmetalllsed plastlcsfllm
Preferably t-b.fémp ¥g @l @P{I 8 h b or s
of the invention k{lﬁﬁ h&f 'éﬁg&&ﬁ? S #\egt’ﬁg&? oen'g gﬁt@rnl J@? ‘\9‘ %1 h yet
enables short haul or storage periods of say one to five days during which the unit
5  need not be connected to electric power. This also enables the units or palletised
loads or containers to be transported on vehicles or stored in arca not equlpped with
electric power.

The refrigeration system is preferably momtored and alarmed for over temperature
conditions.

10 A time delay switch could be fitted to the fan should the refrigeration system fail.
Such failure could result in the Joss of produce due to an over temperature condition.

In preferred forms of the invention a backup appropriate temperature sensor is linked

to an isolation switch which automatically shuts down the system. It is also possible

to include an audible or other alarm which may, for example, be connected to a
{5  remote sensing system.

If the external environment of the palletised load or containers holds frozen products
power to the refrigeration unit may be cut off to allow the chilled cargo or produce,
ie meat to slowly freeze.

There are a variety of options for different air flow patterns, for example:

20 1. Circulating air around all four sides and the top of the palletised load or
container by means of plenums.

2. Circulating air horizontally through the cargo/cargo packaging by means of at
least two air plenums located on opposite sides to each other and air ducts built into
the cargo packaging inbetween the plenums. One plenum being slightly pressurised.

25 3. Circulating air vertically through the cargo/cargo packaging by'means of at
least two air plenums (one located at the top of the pallet stack the other located at the
bottom of the pallet stack) and through air ducts created by the cargo packaging
inbetween the air plenums. At the bottom the air returns up the outer sides of the
palletised stack of cargo in an air space between the cargo and the pallet container.

30 4.  Circulating air vertically through at least one air plenum located towards the
centre of the palletised cargo, forcing the air more or less horizontally through the air
ducts in the cargo packaging running at 90 degrees to the vertical air plenum, flowing
outwardly to the sides of the pallet stack and into an air plenum inbetween the outside
sides of the palletised cargo and insulation container, then returning into an air plenum

35  at the top of the palletised stack and onto the refngerauon coil thus completing the
8739PS 89S/CW/CT



ot her forms the filmis of the type whi'ch ‘absorbs, at least in part gases,
for exanple, carbon dioxide, nmethane or ethylene. As shown in figures 1,2
and 3 the pallet 3 has a cardboard and preferably plastics lined tray 4 -
pl aced thereon within which the base of the plastics bag 2 is |ocated so
that | oose produce within either a card rd or other liner 5 within the
pl astics bag 2 or discreet cartons 6 within the bag 2 can be positioned. In
other fornms of the invention a tray or plate of high thernal conductively,

eg netal, is provided. This Iessens the |ikelihood of "hot" or "cold" spots

buil ding u K car |ther LI ate
space (prof A fft@§ ﬁgeata%di 'zage of 2 Bl héegfét%ﬁm%?p% ‘?W
form as shovxPP‘?eﬁ’ wayld 'E'S Fﬂﬁbi’f‘@“‘é'f“gtqﬂ’@c?ﬂ"l&‘?"ﬂ@ :
(skel et al orAnstradiaw se, partlcul arI y if of a wood) locate renbers that are -

pl aced across the top thereof, these nmenbers 7 in the preferred case of the
arrangenent ¥f f|§u¢mglaltmnnew§9fﬂnerpgﬂmedpmlag@m¥m G dpwn the other

5  half of the palletised cargo. The two air streams separated by a gas barrier provide by
the cargo packaging or affixed by plastic material or other means. And if so two fans
one at top and one at the bottom could be used to move the air.

The basic principle is that the air flow enters at least one duct between one edge of the
. palletised load carry plate (“plate”) and side of base unit, onto the refrigeration coil
10 positioned underneath the plate, off the refrigeration coil and is direct to at least
another edge of plate, air flows between this side and the side of the base unit up into
a plenum created by the configuration of the palletised load and packaging
components. The air may circulate around the four sides and top of the palletised load
returning the inlet entry duct to complete the cycle or may travel through the cargo to

15 that point.

Bither around/or through the cargo produce or cycles off the refrigeration coil, down

through ducts created by the cargo packaging into an air plenum which directs air to

the outer and side or sides of the base of the container, up said side or sides, into a top

plenum, then enters through ducts communicating with the plenum and onto the
20  refrigeration coil.

Various methods exist to load the produce or cargo onto the pallets or into the
containers according to the present invention. One example is the use of an additional
pallet which is first loaded, sealed if required and then lifted and transported onto the
pallet accordingly to the present invention.
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I n anot her form of ‘the invention shown in. figures 8- 14 ‘the stack of cartons *°

6 i's supported either directly or via a rlbbed Qr ed floor by the
refrigeration unit and pallet. Thef R ggENt 1 as shown in
4 through 7 and 8, 10, 11, 12 incl Jpds'S conde’ﬁhs6heetms
and condensers 10. The conpressor 1§ i
a side cross sectional view of the nost preferred formof the Em
invention, this formof the present invention uses internal

to said plastics material) insulation panels 200. These panel s are sel f
supporting aWHATSWE CEAIMIS:-' ange so as to provide an air duct around the

st acked produce or cargo to a 1 contained .
1. A method of transporting and/or storing produce or other cargo comprising the

steps of:

(994

providing a pallet member (whether of wood, metal or other materials);

S loading (directly or indirectly) onto the pallet member the produce or cargo to be
carried; '
at least partially encompassing the produce or cargo (before and/or after said loading)
with a barrier material (eg cardboard, paper or a plastics film material);

providing a refrigeration system associated directly or indirectly with or within said

10 pallet member, said refrigeration system having a gas inlet and a gas outlet (common
or separate) to and from the evaporator region of the refrigeration system a gas intake
and a gas outlet (common or separate) to and from the condenser region of the
refrigeration system, there being a gas barrier between the two intake/outlet systems to
prevent the movement of gas from one to the other; and

15  operating said refrigeration system carried directly or indirectly by said pallet member
to cool the produce or cargo, said barrier material providihg some measure of
separation between the gas associated with the produce being cooled by the evaporator
of the refrigeration system and the ambient gaseous environment being heated by the
compressor of the refrigeration system.

20 2. A method of transporting produce of cargo as claimed in claim 1 where said
barrier material is of corrugated cardboard and/or a plastics film.

3. A method of transporting and/or storing produce or cargo comprising the steps
of: :

providing a forklift carryable pallet, said pallet having thereon or therein a

25  refrigeration system, said refrigeration system having a gas inlet and a gas outlet
(common or separate) to and from the evaporator region of the refrigeration system a
gas intake and a gas outlet (common or separate) to and from the condenser region of
the refrigeration system, there being a gus barrier between the two intake/outlet
systems to prevent the movement of gas from one to the other;

30 loading (directly or indirectly) on said pallet, the produce or cargo to be carried;

encompassing the produce (before and/or after said loading) with a barrier material
(eg cardboard, paper or a plastics film material or similar);

operating the refrigeration system to cool said produce or cargo and/or gas associated
with said produce, said barrier material providing some measure of separation
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mat eri al

as described the unit

A t"herew

barrier or
"plastics"" ilxetwmlthelgds associated awithl the prasiubs or pirge beiog coplad by themevaporator

thin, the outer surfacefo-ﬁthe |nsulat|ng panels is covered an_-
sealed with a barrier material 2, for exanple, a plastics bag, the barrier
is scal ed agai nst the pallet base 3. Also shown is the gas barrier
33 between the hot and cold sides of the refrigeration system BEST MODES
FOR CARRYI NG OUR | NVENTI ON 10 In pretenyed forns of the present invention
is operated in a nunber of different ways but each
has the use of a refrigeration unit 1 and a plastics bag or other sealing

means 2 positioned directly or indirectly on a pallet 3. By

materi al ing ga-mb R Tafifbi h9bhviroRfheR! Bsihg Rdatdd b
Preferably tkf as Iﬁﬁ ﬂ@steﬂ{"ﬁndﬁ & Pv°é€§|a§r&| rrpﬁer'meagl e fﬁ In }g}hﬁer
forms of thé’° ?f "tﬁ’ggﬁ t%%sé@ Pag is constructed frombarrier film

In yet otherg forrﬁ

gases, fgr

10

15

25

30
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e gtgﬁl, a gas intake, a gas outlet (common or separate) to and from the evaporator
region of the refngerahon system, a gas intake and a gas outlet (common or separate)
to and from the condenser region of the refrigeration system, there being a gas barrier
between the two intake/outlet systerns to substantially prevent the movement of gas
from one to the other.

5. A forklift carryable pallet as claimed in claim 4 wherein said gas inlet/outlet to
and from said evaporator region of the refrigeration system is along one side of said
pallet and said gas inlet/outlet to and from said condenser region of said refrigeration
system is along substantially opposite sides.

6. A forklift carryable pallet as claimed in claim 4 or 5 where said forklift
carryable pallet has at least two channels and said gas inlet/outlet to and from said
evaporator region is through or along one said channel and gas inlet/outlet to and from
the condenser region is through or along the other said channel,

7. A transportable unit comprising:
a forklift carryable pallet as claimed in any one of claims 4 to 6;
cargo or produce loaded directly or indirectly on to said forklift carryable pallet;

a barrier material enclosing said cargo or produce and providing at least some measure
of separation between the gas associated with the produce or cargo being cooled by
the evaporator of the refrigeration system and the ambient gascous environment being
heated by the compressor of the refrigeration system.

8. A refrigeration unit for association with a pallet based pack, said unit
comprising a housing having an electrically operated refrigeration system therein, a
gas intake and a gas outlet (common or separate) to and from the evaporator region of
the refrigeration system and a gas intake and a gas outlet (common or separate) to and
from the condenser region of the refrigeration system, therc being a gas barrier
between the two intake/outlet systems to prevent the movement of gas from one to the
other, the apparatus being characterised in that means is provided whereby the mouth
of a plastics, paper and/or foil (hereafter “plastics™) bag can be sealed to the housing
about said gas inlet/outlet to the condenser region and further characterised in that
there is provision for an extemal energistation and/or internal energisation of the
refrigeration system.
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car bon di'oXi de, met hane or et hyl ene. ‘As shomn in flgures 1,2 and 3 the
pal l et 3 has a cardboard and preferably plastics |ined 20 tray 4 pl aced
t-hereon within which the base of the plastics bag 2 is |ocated so that

| oose produce within either a cardboard or other liner 5 within the

pl astics bag 2 or discreet cartons 6 wwthin the bag 2 can be positioned. In
other fornms of the invention a tray or-pl%te of high thernal conductlvely
eg netal, is provided. This lessens the likelihood of "hot" or "cold" spots
building up. 25 The stack of cartons 6 either directly or via an
appropri at e gspaces (re&igéﬁhablmtvdsacmnfeﬁamwamssmmma saidegascintakgamet gasn uni t

rerbor o (skaPpER BE botdal oA T E‘mﬁ qlg g;%*? ﬁa&‘ggfﬁq‘ggﬁ%‘% B s
that are pl ddieh H\?r@@‘ght"ﬁéﬂlﬁb‘cﬁ %@"E‘f FAA °' clames, o

case of theonothengrannt of figure 1 t hen supporting the refrlgeratlon unit ..

30 I n anot her formof the invention shown in fi ures :lh4the sta&lg of
cartons 8 i 40. A refrigeration unit as claimed in claim 8 or 9 wi erem saxd ousing inclu

~an encircling channel or other means into which a region of the plastics bag (ie the
mouth) can be wedged or otherwise held.

11. A refrigeration unit as claimed in any one of claims 8 to 10 wherein said unit is
combined into a forklift carryable pallet and preferably combmed such that the pallet
10 and the refrigeration unit share a common top surface.

2. A refrigeration unit as claimed in any one of claims 8 to 11 wherein said unit
can be positioned on the pallet or can be mounted above the pallet but not in contact
therewith, being supported above the pallet and/or at least some of the produce by said
barrier material or members associated therewith.

15 13. A method of transporting and/or storing produce or other cargo (herein
“produce”) to be refrigerated which comprises
providing a pallet member (whether of wood, metal or other material),

placing (indirectly or directly) thereon a plastics bag (“plgstics” as previously
defined),

20 loading in/on said bag the produce or cargo to be uansported.

providing with some structural element(s) (whether of wood, cardboard or other
materials) a support above the pallet (and preferably above or substantially above the
highest extremity of the produce),

locating on the support (directly or indirectly) a refrigeration unit as claimed in any
25 oneofclaims8to 12,

thereafter sealing the mouth of the plastics bag to the refrigeration unit about the gas
intake and gas outlet to and from the condenser region thereof, and

before,. simultaneously and/or thereaﬁer, at least from time to time, opcratmg the
refrigeration unit.

l. :

30 14. A method of transporting and/or storing produce or other produce as claimed
in claim 13 said method not mcludmg a gas flushing step and not including an air
evacuation step.
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supported =i ther ditecfly or via a ribbed or raised fl6ar¥by the
refrigeration unit and pallet. The refrigeration unit 1 as shown in figures
4 through 7 and 8, 10, 11, 12 includes exhaust fans 8, condenser intakes 9
and condensers 10. The conpressor 16 is shown 35 in figure 6. 7

Di sposed on the other side of the unit within the housing 11 is the
evaporator region (the evaporator is iﬁdi%ared by reference 15) of the
refrigeration systemwith its own circulating fans 13 and air intake 14.
Persons skilled in the art will appreciate how a variety of different neans

can be 15. A method, apparatus or a system substantially as hercinafter described with
reference to any one, some or more of the accompanying drawings.
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5=_provided about the inlet/outlet to the~tondenser side of the
refrigeration unit allow ng the sealing thereof thereto either within a
channel or about a flange as, for exanple, shown in figure 1 where an "O'
ring 17 is shown. Not shown in figures 4 through 7 but shomn in flgure lis
the provision of an electrical lead 18 into the=te s at a
regi on thereof not requiring sealing to the 10; THkﬁ@NE@ﬁHN@QEEﬁS shown in
figures 18 and 19 in fornms of the invention a i
provi ded, the produce container having prg ect i"oFs= R ,
surfaces thereon, for exanple, as illustrated on the botton1surface
t hereof, these extensions of projections provide a‘duct or air gap 62 so_as

to facilitate the flow of air over the 15 produce. As shown in flgures 15

and 16 in a preferred formof the invention at |east when neBis h“d
transported the flow of air is substantially upwards al ong an
of the container across through and therefore over the produc

FIG 1

-3




AT e oy it

down the opp05|ng 1nte;for mall As illustrated in flgures;ﬂ:' “16 and 17 in:
forns of the invention-i'n addition to the 20 pl astics bag~2 there is

provi ded additional |ayers or sheets of insulating material 41, for

exanpl e, polystyrene foam In other forns of the invention as additional
protective |layer 42, for exanple, cardboard is provided over the plastics
sheet. In forns of the i nvention straps 53 and-54—say=—e=—pFovIdel} SO as to
hol d the produce in place while being stored()'ﬂﬂasﬁﬁﬁfﬁéﬁaﬁﬁ$
of the invention these straps 25 may stand mtoud cﬂ:&&k?ﬁ?) :
thereby creating air ducts or gaps therge ‘ Or s of t he
invention the air gaps may be provided by the stacklng prOX|ntty of other

produce

simlar produce carrying units or the interior walls of asea conta|ner
other forms of the invention various packing or projecti onsrhi edﬂhm add
on the produce, containers or the interior of the pallet bas

to provide for air ducts or gaps. 30 As shown in figure 8

formof the invention has a stack of cartons 6

FIG 1a
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\\..
pl aced. .

i ndlrectFY“VTa‘rrbbrng”or an approprlate facer,
BearRepiatdy or conbi ned refrigeration paIIet unit .
stack of cartons is surrounded by a |ayer "~

on the pallet and r
In the formshown in
of cardboard 37 whic ics lined. The use of the packagi ng guide
39 to line up the stack of carto in a p05|t|-qH§§ HE@FQA&@%ENS’ of the
step for insulation 40 to correctly line up t npasgi ng
-_ﬁ““"".““"_“";"_Jnsulatlon

i nsul ation 37 produces a gap 38 between the sdiu
This return air duct and

whi ch 8 provides for-the return flow of air.
the ribbed floor 40, which creates an air=-gdp underneath the stack, allows

for the return flow of air through the evaporator to the evaporator fan 42

either directly or

1
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ooo.cngo
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Flgure 11 and 12 shewThe puautuuu.ug—uf thereturn alr “hlet 35 relative
to'the 5 ° evapor at orThisShanHas®ReénRe hdegOUt | €t and the evaporator fan 42. Air
frows along the return nto the return air ‘inlet 35 the air is -
kept away fromthe COHHMHH’&M ﬂer system conponents by the division

wall 33 it then-is coo over or thrquE“L_;;;ﬂéwrator 15, it

is then accel erated out the cold air outl et By Q §éEET1Yporator fan

42. The cooled air is then able to flow thr . @@soprOV|ned by 10

the ribbed floor and through the gaps betweg
refrigerating themor keeping themrefriger ; shomn in figure 10 the
refrigeration unit has a door 34 on ong 9§ pore sides of the unit, the door
enabling the refrigeration unit to be serviced or, settings to be changed

The figure also shows the pallet and refrlgeratlon unit with a ribbed floor
6 and the 15 return air opening on the top surface of the unit 35 with the

cold air openin é tﬁé_unlt side 36. An alternative formof the invention
is shown in figdres 8 and 14 where 8




the refrigeration unlt and paIIet ‘are conblned into a sI|n1lfne-un|t haV|mg
a comon, preferab#yﬂﬁﬁﬂﬁﬁ#~fﬁp—surface the unit preferably has fork
spaces 45 proviﬂmh@e@ﬁa@;e@nﬁ L&, outlets on |ts top surface Thi s

alternative for plurality g and ‘evaporat ors
to reduce overal . H Bas bottom ai rﬂ:]@ $N@é‘b’Hﬂ§@E&ﬁt
down two opposit pal l et. Whgh nOtHQ§L§¢Eﬁg pro

T n air flow
guce the units

occupy little space and figure 9 shows onl~-u;m"-na --------- elli nventi on
stacked one on top of the other. The novenent of air fron1the evapor at or
area of the unit to the condenser area of the 25 unit is restricted by
the provision of a gas proof and preferabiy-insulated barrier 33 which is
shown in figures 11 and 12. The condenser is cooled by a separate flow of
air which flows in through the condenser cooling air inlet 9 is accelerated
by the condenser fan 8 and heated by the condenser and passes outside via
t he condenser cooling fan. outl et

FIG 9
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30 . Figure 13—SHows a sH —di f f erent e'nbod'i’rr'é‘a"t....of_....t he invention
wherei h the dooﬁ‘hiﬁ%eetﬂﬁ?ﬁe%ﬁ_kﬁw‘? i nternal conponents.is |ocated in the

l.ong side of the unit. The division 33 thus keep s the flow
of refrjgerated ﬂ:lﬂ ﬁaml t-b :
[ayer 37 separat

nt ai ned and C}%—_\-&L—i:&bﬂ:ﬁ&&:ﬁ# ul ation

i de air which | ?H@QGEEWHAQBIEENh% condenser .
-9- Persons skilled in the art will appreciatfe howsgevatkEdty of |jdi fferent
means can be provi ded about the inlet/outlet Yke=te~rondenSer si de of the

refrigeration unit allowing the sealing thereof thereto either within a
channel or about a flange as, for exampl2®, shown in figure 1 where an "O"
ring 17 i s shown : '




5- Persons-skLLLed_Ln_Lhe—a%%—MF¥1ﬁabpreciafe t he depature thét the
present i”Ve”ti%is%i&?i%ﬂeéﬁ&ﬁ&Sting refrigerating transport systens.

Persons WI Il al so resent systemcould with little adjustnent
al | ow gas f|UShin§ﬂﬁﬁ‘ ﬂ “ﬂgng a nodification tag the—tefrigeflati on
unit, a neasure of

n fromw thin {fNe,bageeT HASBERY fvari ation
is the inclusion of heating elements to either I 10 .
el enents in the evaporator or as heating for bhse—et=paFre 11 s enabl es

the pallet to transport produce which is required to travel at a warm

ambi ent tenperature but be stored in a_hgtd_with frozen produce. Yet

anot her variation is the inclusion of heating elenents and a neans for
increasing the [err] gas content of the air circulating through the )
produce. This enables 15 fum gation process to be undertaken, ie increase
tenperature to approxi mtely 40[err] C andAMegease [err] content for half
an hour. This i @18 Qusi st of a refrigeration
unit associate




dlrectly or r i rdrect let. The refrlger;fLOn'unlt i s provided
with either an mgghgéaﬁgsgeg‘ﬁg@ tion source, which may consi st

el'ectrical energ ~ means of a pomer_gg;; : W se, or
an internal enerﬂlﬂﬂﬂlmﬂﬂwﬂlﬁ whi ch may consi st=6F.a«- er cell
or alternatives. T provi des a means)of\8&paepabHBY_exaPor ati on
cooled air fromthe condenser warned air. Prefe @—”TTH evaporator

cooled air is cycled over or through a stack of duce which is either
directly or indirectly supported by the pallet. Preferably the .neans for 25
separating and recycling the cooled air-fdowis insulated. At |east the
preferred formof the present invention provides a system or apparatus

wher eby produce can be sealed within a controlled tenperature and
preferably atnosphere environnent. The sealing barrier or neans is
preferably of a type to enable it t o allow access to the
cargo, for exanple, for custons 30° unl oadi ng of part or al
of the produce contained therein.

NSpecti on

FIG 17
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61 61




An .adVant age of*ther*prresem——l—lweﬁﬁ}on is that several pall ets can f|t
a transportati onTesie&Has Bden RipRLQIE area which usually is capabl e of

controlling only . The major application of the invention is
to use different &Bmguﬂll Es or containers :
different type of ame transport vRHTHISSHEETIAS BEkNringe area

with each palletised |oad or container being he{jd at BRERLAFRR num Keepi ng

t enper at ur e. The refrigeration systemor plahRt—camerther be bullt into
the pallet base or |ocated on top of the palletised stack Qoviously the
system can be sized to fit any pallet sizgd.dinmensions, for exanple, iso,
Euro pallet. The cold side of the refrlgeratlon systens is separated from
the hot side of the

ot

S&
FIG 21
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33—
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54




5 4refP|geraf_ n sysfén1by means of a ga tg";iresent invention 7
uses a gas type barrier to seal and separat e the reff .gerated are fromthe
air generatéﬂmﬁﬁiﬂﬁafbgﬂ§$ igdr . Thus the evaporator cold side of the

refrigeration sys d fromthe condenser 'hot side. It is
und t he conde t—Thics er
0

possi ble to seal
preferred technique owmng t Ifficulties 10 m—nSmn%EE’éHﬁﬁ&*}ES‘f er
i it WEPAACERshi ngllor

openi ng. The gas barrier also prOV|des a possi
vacuum ng out the gas atnosphere contai ned w t\wr ontai ner or palletised
| oad and injecting a suitable atnospheré& 62 mx of gases, for exanple, 99%
CQ2. In various non-respiring itens of produce such as fish this enables
the shelf |ife of the produce to be increased. In 15 fornms of the

i nvention is not thought necessary to constantly nonitor and control the

at nosphere, the m x of gases sinply injected and the contai ner or |oad
resealed. In other fornms of the invention the bag material or gas barrier
may consi st of

FIG 23
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) i A ; o : T QBT e S
sen1perneab|e naterr”;” the exit or entrance of . selecteﬁ'gases

for exanple, ethﬂhg'&mjhkﬂﬁﬁhgﬁkmﬁppl|Cat|0nS the barrier material could be

entirely 20 non ral methods exist to seal the bag, for
exanpl e, the S|de E be | ocated int ed net al
cavity which is af he pal |l et base. An%ééﬂtéﬂﬁﬁ?aﬁ firmy

lock the plastic bag into the cavity to providefla gasgipghizigeal . [The bag
or barrier material could also be sealed by a. chis 25
permanently fitted into the pallet base. Various applications nmay require
the addition of insulating materjal. The thickness of the insulation can be
vari ed depending on the application. The gype of insulation material can
al so be varied according to the application. It is believed insulation my
be designed to enable containers or palletised | oads 30 according to
forms of the present invention to control its cargo or produce tenperature

FIG 25a

e — . —— - e s



V\:hl I e':o"p T at| ng in an external - '__ﬁ’g'e of - 18[err] C to +20[er*r$] ‘C
Shoul d ‘the invention be oper at ed outside thesé
éét@

addi tional insulation may be required. This me WWSQH@ETJHAQ ormof a
flexi ble cover or another insulation wap. Alfernaigesgiacep) panel s or

contai ners can be used. Obviously |ess.3% -i nsokatoa—ts—used-wflen

required. Any insul ation is designed to all ow easy assenbl 5 and
di sassenbly to endfLLET, BASEN RHWEW@‘TM&P&R Mm 5 M nter State

and country %gﬂ@é@ This al so enabl es t he produce to be partlally or fully
unl oaded at l-nation. The insulation panels thensel ves may incl ude

spacer el ene l,ch when hutte ain t the S|de r or
produce f or Bflé’llgmsl"’fﬂ'ég 55&8%?‘%1‘@ cargo % didfostd ¥ G
: vanous refrigeration units and transportable palleused packages. The method of

transporting and/or storing produce or other cargo utilises the steps of:
Toading of the cargo 201 direcdy or indirectly onto a pallet member 3;

at .Ieast partially encompassing the produce or cargo with a barrier material 200, 2;

providing a refrigeration system associated directly or indirectly with or within said
pallet member, said refrigeration system having a gas outlet and a gas inlet to and
from the evaporator region and a gas outlet or gas inlet to and from the condenser
region of the refrigeration system there being a gas barmrier between the two
intake/outlet systems. -

The refrigeration system is operated to cool the produce or cargo the barrier material

providing some measure of separation between the gas associated with the produce

being cooled by the evaporator and the ambient gaseous environment bcmg heated by
~  the compressor.

This Sheet Has Been Re; laced

I |I|I|| A
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-be'de5|gned N1 a oattern to nbLaln t he maxi num aer odynam c advantage SO
- that the air flomlls s fi |E&dly spread over the sidf

cargo to al | owM nperature control. Under
is likely to be as well as deformation g
damage of ‘the o ese occur{z ces could r
partially | ocked air fIOM/pathmay whi ch Td result

parts.of. the, cargo or. -produce. In order to overcone this son 4

a pack|ng systeﬁ1 forexanple,  with spacer elenents nmay be nade froma
strong material. .Ssuch as- moulded plastic or foamplastic insulation. 15 In
ot her. fornms of the: lnventlon built into the pallet base or other
refrigeration unit may be extendable or tel escopic spacer el ements which
are designed to cover the. Iength of .one.or nore sides of the palletised
cargo either before or after aff|X|ng t he plastlc bag or barrier material
and/or |nsulat|on cont ai ner..t 0.t he -cargo or. produce When installed

/2
| 2 : H JKS
18 | | |
-
\
L 3
- b -

R




or construct ed the spacer elements form plenums which allow the air to

_cirgulate |n 'a 20 manner which provi des the . desiredfspreas around
“the cargo. Al ternatively the spacer el enments nmay cons SBEMA@MEN _
moul ded pl astic pattern which, covers four sides on top o

cargo. The plThi

t &bul d be .mrde from f1exi bfl Pembt Holk
materi al s and ‘ﬁﬁﬁiﬁﬂ“ he cargo_[zllgg,’a net -and be—sH At HE"T0lm
of a bag. 25 i ypr opyl en¢’ 1nsu| ation my be us%-r- s19q

- cardboard.. The refrigeration systemw | | now be.described. The colg S|de of
the refrigeration systems deals with air onto the refrigeration
(evaporat 6t ). coil - air off the refrigeration (evaporator) coil. The system
circulates air either around and/or t hrough the procedure. Air is nmoved by
fans or convection neans. The air pattern is determ ned 30 by air plenuns
and duct s whi ch may -be incorporated into the refrigerati-on plant. Further
ducts and plenuns are provided by the configuration of the packaging system

37
TRAYS (option)
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%

CARTONS {option)
L~ :

o camro ——— s a2 romees A ST I A 2




and] or bui It imto the cargoes packagi ng. The fan may

.allewfor Optlﬂﬂﬁﬁﬁ&dﬂu en REplecetiot si de of the refri eals

with air onto th and ai-r _35 of f the t

cool "air to the ucked ngg,,?hanlcal- Fucts
i ncl udi ng those prOV| orklift .access channel ¢= b l

pur pose built. pallet, bases Hot air of f the condenser 10 |S§6&d+qﬂqg)that

it does not dlrectly recycle back to the condenser. 10.. Wen seve

pal l eti sed’| oads or" containers according to forms of ‘the present invention

are stacked together in a jnvent il ated or refrigerated space there may be
no . i ' T - :

_rLabIe speed to

10 10 .
[

e At et e b




L4

"l evel where |t ' e for the units to coni
their cargo. A probl em exi sts when f
[ ut up

atnnsphere | ThigS $ﬁ$kk@R e case hot air builds

containers are
of a truck and other cargo in a 10 -
ai r com.ng off the condenser 10...Thi
hot air-to recycle directly ont o’ t'he
air may. recycle and anot her part.iri;
outer sideés of other pal | eti sed carg

nanner t hat

carge ang maki pqGt 75  difficult.or-

preterred optlon Is to |ncorporab=

nst each ot her and/ or

5. neans for the hot "air—generat ed by the condenser to escape to the

req

bihave the effect .pb-Hprl@Abg the

denser :10 again or part of the hot

,hhunlcatlng directly with the

accordlng to a formof the present

i nvention. This may have the effect: of war m ng. ‘the sides of said palletised

inpossibl e for the systemto

refrlgerate |t€'taTgU There are-var.ious: maysiof 8ol ving this problem The
hannelszor ducts into the pallet

L T A A e s Smimae e oeta s A a A Gl n i
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x

purp;o‘se of ‘car—rymgi—he—hvr‘arr—to a point V\/nere it is able to be vent ebl

“wi thout being dTmﬁmk&yhgﬁﬁmmwlmidand re-used by the r m
THe -air channel s conflgured into a pat ¢mmlgﬁhmauﬂSHaﬁTl n
each pall et baselﬂlﬂl ane so that the channgls of ts
I nt erconnect whe ed t oget her. The chanfiedate ctutl.d.-daly...ngt

o

air fromthe pallet bases to an outside position_ wheb=Ft
vent ed. Anot her- means to overcone this problen1|s to prOV|d;x§p§'
el enents around one or 25 nore sides of each unit or. pal | etised cargo so
that when sides abut against each other .there is a space provided which
allows hot air"fromthe condenser of: 5&5Eh ‘pallet unit to:-be vented up one
or more si.des of the container. This is a |ess attractlve optlon as it does
not nexi @ se the cargo to transport or storage base,ratlo ~Al'so hot air

whi ch does not:intermix with sufficient ambient here wll lead to warming
of the sides @ Sso ) contalner and may have -an: @ "'e_effect on the
cargo theremﬁ&é W : L .




reafis’is to incorporate into the pallet base two forkLi

JAnotha _

One forklift chadpashe Redgedduct to supply air %E’I}g' .
wher eas t he ot her |i ll t hot air off the confjeM ue
woul d require adj ijHed | oads or containers 19,40 R STUEHE] o..tihat

the correct forklift channel comunicaiegdiwi th each 3 . y
air would enter fromthe last palletised load in a row connea&dqt'dﬂqé - 13
- the air channel, .possibly facing a-wall. The hot air would vent fromthe
| ast pallefised |oad in a-row connected to the vent at the opposite end to
whi ch the suppl yai-F-ent.ers.” Another nethod is to provide some formof air
duct to channel 4Kg hot air fromthe condenser 10.to a posjition above the
top of the pal I_eti‘d-'--.l----_d or contai ner. :

A

o

L




et “anot her nethod to overcone this problen1|s t

57 te
the "hot and col B ?ngeratlon syst em by ﬁg;ﬂNdﬁméﬁrgﬂgﬂﬁisfde
at’ the base of t I oad or container and fhe hot side at thg

top. In betmeen

ecessary cabl es and pll pgg, . wrE TS 0]

wher et he transport vehlcle or storage house .is well Biilatad 10

squrC;ent;cooI air may flow under ormghgpygh t he pall et bas@é&d?ﬂﬁ@évhot
; e .condenser di ssi pat es Qi y:FSuch a situation woul d-enable

Bk sed- | oads to be butted up against each-other on one or four

si des an@_ he hot- condenser air to be directed into the ventilated ambient
or cool éd”’ air flow runni'ng through or ungdexhe pallet base. 15 For
exanple,.in cufFyni8i ded trucks t he poft om ddge of the curtain could be
raised |n order'rUFpTDV|de sufficig f'"'{tr;i,__fﬁto the units palletised
| oad or ‘container. A defrost elg ' Ased™0 - pI e heating to the
refrigeration system The hegt '

S S Pt T e e e e .
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systenfls used mhen rheunit 1 | ocated on an/extern
“its required ¢EQMeahm§3a@35 e €. For exanple, the p3}
cont ai ner couI d 20 fresh neat at a
be located in -18[err] C i nstead of pr
the-unit wll n o | heating, for exanple, By=using d resrsta‘ce
heaterin order to nalntaln t he! corregg/igmperature The sxgng_'fﬁf‘“v-srst
of perlodlc heattng Qr-eonsi stent warfing.. The air speed may of se be,
and"in the preferred formis,: controlled by variable speed fan. 25 The
refrrgera@ron unkt may be desrgned in a modular formso it.can be easily
removed fromthe pallet base for repair or _naintenance. As nmentioned
earlier the fan is preferably one|pF¢ ~4pbeeds, humidity is a factor,
the tenpgrature ‘di-fference of thelgir conming i o and off the refrigeration
coil..cThis is effected by the spee of the fan i e high speed fan equal s

1 ess Ienpera ' fferentlal 30. {khan is requfifed for a l-ow speed fan.
Nhnaglng the fiUIT-E drfferent alfusihg-th U

-nnerature bel ow
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R

»f.an ﬁpeed can*iheqﬁggkg}& se or Iomer hum dity | eves
el ectronic conpone frlgeration-unit
from water and dus of power supply

OV T UUO

mﬁmLNQLMﬁﬂﬁéﬂﬁE%ted'

Hre en

exanpl e, mains’. portabl e genera

drate bs

B

sol-af :-pover..e any conblnatlon thereoLQJQﬂLhough
. des ed.:a

the unit -

1494 -
;ﬁgﬁprlnar1ly electa-
5,. i e hydraulic.

.batterjes within the unit as this
10f say one to five days durlng whi ch

caﬂ Jﬁq@ould

There i's .an




MEREY -.mﬁ_
so enabl es the unlts or

[ A— _,__-.g_—\. ey

ﬂ%ed notfﬁe ‘tonnected to- e+ectr|c pomer
pal | ei sed |Oadﬂns@hee9ﬁ£tB@éane §cch O be transported .

area not- equi pp I'C power. The refrlger
pr ef er abl y. noni &m
time delay swt

med for over tenperatu
tted to the fan shoul-d

systemfail. Such failure could result in the |oss : “‘rr"—~r—*n
over tenperature condition. In preferr 3 orns of the inve kefc kup
appropriate tenperature sensor is Iln%é 190 an i.solation switch mhlch
aut omati cal l.y shuts down the system S also possi bl e to include an

audi bl e “or ot.her
sensinglsyﬁte
cont ai ners- holds
off to allow.th

ar m'whi ch- may, for exanple:
e external environnent of.
ezen products power to the T

Ied cargo or produce

be_connected to a 15 renote
\e..pal | éti'sed. | oad or
rlgeratron uni-t may be cut

FIG 25
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RS A

é rfpat to sI

y freeze ——'Fhereare a variety of optlons for d|fferent air
fTDW patterns,

%, hw& - d rculatlng ai r around all f our
sides-and_t he top TEH Bﬂm sed | oad or .contai ner bf=feass.of.ple
2. . _ e

Crcul ati ng y t hrough the cargo/ca
means- of - at | east | ocated on opposite

and aif: ducts built into the cargo packagl ng. i nbetween 9&‘
plrentn:bei ng: sl ght Iy spressur i sec

thi ough the car go/carg@ packagl.ng__




- e D Tt IR - g otie . B S
TR LIV TR TRt - - . =5,
ey

cent k &v0f the-ipgl ltet i sed cargo %Tﬁr'"éll' }lg the-aTr more or |ess hori zont aI I y
t hrough the air “ucts in the cargo packagi ng running at 90 g 1o the

into an air plenuminbetween the out §bde sides of the pall et
i nsul ation container, then returning“rnt-o an air plenum 35

verti cal .air plenun1 flowing outwardly to the sides of. the "hEﬁﬁAéﬁﬁEﬁTg ET:1
e [
cl lt

ool oo S A A USRI L - i e
- 16 - CLAIMS: 1. Wmmmmduaﬁ

T 4-1906
ot her cargo ABSFRACGT ng the steps of: prow ding.a pallet rrerrber (whet her of
wood, netal -or other naterials);

A method of transportmg andlor stormg produee or other cargo is dnsclosed as are

k-' .

' g andlor stonng Pmdm“ other W““'im the stops o
"'Qf-:‘ﬂw cargo 201 du'ectly ormdimctly onto al’m“““"“‘b“ %

| regionof me tefrigerauon system there bemg a gas barrier between the two
.mtakcloutletsysuems

_Therefﬁgerauomsysmmnsoperaedtoooolmepmducemmgothobamermateml

. ._beingeooledibyﬂ:ewapomtormdd:eambieMgaseauscnmmncmbemghemd by
the compressor.

| Figure 25a
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| oading (directly or indirectly) onto the pallet nenber the
cargo to be carried; at least partially enconpassing the pr
(before and/or after said |loading) with a barrier materi al eg c
paper or a plastics filmmterial); providing a refrigerati EMEW
Wi thin said pallet nmenber, said refrlgerqpnon system havin
a gas outlet (common or separate) to and fromthe evaporator region of the
refrigeration systema gas intake and a gas outlet (commobn or separate) to
and fromthe condenser region of the refrigeration system there being a
gas barrier between the two.intake/outlet systenms~to prevent the novement
of gas fromone to the other; and operating said refrigeration systemto
cool the_ produce or cargo, sai'd barrier material provi di ng sone neasure of
separatlon betmeen the gas associated with the produce being cool ed by the
evapor at or .

-----------

F1G 1
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of the refrigeration system and the anbi ent gaseous environnent being
heat ed by the conpressor of the refrigeration system 2. A_net hod of

transporting produce of cargo as clained in claim1l wher ' APl
material is of corrugated cardboard and/or a plastics fil ﬁeggAé@“§“ﬁ§Wﬁ§5
of transporting and/or storing produce or cargo conpri si Da@eléigﬁﬁzﬁﬁﬁ
providing a forklift carryable pallet, 2¢9a1d pal | et havi nd=thereonof —
therein a refrigeration system said refrigeration system having a gas
inlet and a gas outlet (conmon or separate) to and fromthe evaporator
region of the refrigeration systema gas intake and a gas outlet (conmon or
separate) to and fromthe condenser region of the refrigeration system
there being a gas barrier between the two intake/outlet systens to prevent
the novenent of gas fromone to the other; loading (directly or indirectly)
on said pallet, the produce or-cargo to be carri ed;

FIG 1a
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materi al (eg cardboard, paper or a plastics filnlnateri=hgiLAaEMENaSHEET
operating the refrigeration systemto cool said producejor car, ;

associated with said produce, said_barrier material pro
of separation VHAT WE CLAIM | S: A met hod of t

storing produce or other cargo conprlg/ﬁ% the steps of:

providing a pallet nmenber (whether of wood, netal or other
| oadi ng (directly or

cargo to be carri ed,

- - - - T
---—--.--—-——-.--——_. -

naterials); 5
indirectly) onto the pallet_nenber t he produce or
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at | east partially enconpassing the produce or cargo (?__; and/ or after
said loading) with a barrier material (eg cardboard, pg 5
filmmterial); providing a refrigeration system assoc
indirectly with or wthin said 10 pallet nmenber, sa| RIS
system having a gas inlet and a gas outl et (connDn or =2 et anck-f ffom
t he evaporator region of the refrlgerg H?n system a gas intake and a g

outl et (conmon or separate) to and fr'ﬁ1 he condenser region of the
refrigeration system there being a gas barrier between the two

i ntake/outlet systems to prevent the novenent of gas fromone to the other,
and 15 oper at 7ﬂ refrigeration systemcarried directly or indirectly
by said pall et ngﬁ to cool the produce or cargo, said barrier materi al
provi ding some nmeasure of separation between the ga8 associated with the
produce being cool ed by the: evapor at or of the ref¥igeration systemand the
seqpr essor $f the

refrigerati on system 10

1,
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20 2. A nethod of transporting produce of cargo dF_Cratnea—rr=ckaam |
where said barrier material is of corrugated cardboard 5#8P6$EMENI§nEE¢s

film-3. - A method of transporting and/or storing prjpduce} qg
conprising the steps of: providing a forklift carryabIeDﬂﬁhhe ------ saggspal et
havi ng thereon or therein a 25 refrigeration system Said ref

system having a gas inlet and a gas outlet (conmon or separate) to and from
t he evaporator region of the refrigeration systema gas intake and a gas
outl et (conmmon or separate) to and fromthe condenser region of the
refrigeration system there being a gas barrier between the two

i ntake/outl et systens to prevent the GpVenent of gas fromone to the other;
30 loading (directly or indirectly) on said pallet, the produce or cargo
to be carried; enconpassing the produce (before and/or after said |oading)
with a bar?ier material (eg cardboard, paper or a plastics filmmterial or

simlar); F](S 9
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operating the refrigeration systemto cool said produce or or,
associated with said produce, said barrier material provid f\@é% sﬂ?@r
of separation - 17 - between the gas associated with th J%%ongp‘ﬂ;
cargo being cooled by the evaporator of the refrigeration HyS %J;; (o
anbi ent gaseous environnent being heated by the conpressor of the
refrigeration system 4. A foﬂdéjf%carryable pall et conprising a
housi ng having a refrigeration system therein, a gas intake, a gas

outl et (conmon or separate) to and fromthe evaporator region of the
refrigeration system a gas intake and a gas outlet (conmon or separate) to

and fromthe co nser region of the refrigeration system there being a
gas barrier Q\\

~
\\w
w




between the two intal/outlet systens .to substantially pré Ve neR:
of gas'fromone to the other. 10 5. A forklift carr MENT
claimed in claim4 wherein said gas inlet/outlet to and {jrom shid U
evaporator region of the refrigeration systemis along oL;_~f§§:9;:g433im,
pall et and said gas inlet/outlet to and from sai d condenser regi oIl O —S&td
refrigeration systemis along substanti &/ opposite sides. 6. A
forklift carryable pallet as claimed in claim4 or 5 where said forklift 15
carryable pallet has at |east two channels and said gas inlet/outlet to and
fromsaid evaporator region is through or al gpg_one said channel and gas
inlet/outlet to a@ﬁ[ﬁéoﬂﬁthe condenser regidn i s™hrough or along the other
said channel . 7. sportabl e uni P Agh~a forklift carryable
pallet as clained in any one of cl aiws s~§; or produce | oaded

directly or indirectly on to sai( At ;




a barrier material enclosing said cargo or produce and pr{pviarg
some measure of separation between the gas associ ated w thRERBAGE
cargo being cool ed by the evaporator of the refrigeratiol syst
anbi ent gaseous environnent being heated by the conpressgrB&e:
refrigeration system 25 8. A reffiperation unit f or BSSOTTS
a pallet based pack, said unit conprising a housing having an electrically
operated refrigeration systemtherein, a gas intake and a gas outl et
(common or separate) to and fromthe evaporator region of the refrigeration
system and a gas intake and a gas outd ] Igr separate) to and from

t he condenser region of the refrigerqtion systemfift here being a gas barrier

. oty p

30 between the two intake/outlet shistens to prelent the nmovenent of gas
fromone to the other, the apparatus]lbeing characfjerised in that neans is
provi ded whereby_the nmouth of, a pl as d/or foil (hereafter

"pl astics") bag[E&ﬁ}bé?%ealed to th said gas inlet/outlet to
t he condenser r&gromamd further ch t hat

§ics, paper
shousi ng abou
rjacterised in

|
|
!
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there is provision for an external energistation'and/or I Nt greet——

energisation of the 35 refrigeration system - 18 - 9. REFLACEMENTSHEET
refrigeration unit as clained in claim@8 wherein said gas
outlet to the evaporator region is within a boss or flangedfr

housi ng about which the nouth of a plastics bag can be held
exanple, Orings, tape, clanps or otherSfdans. 5 10. A refrlgeratlon
unit as clainmed in claim8 or 9 wherein said housing includes an encircling
channel or other nmeans into which a region of the plastics bag (ie the
nout h) can be wedged or ot herw se hel d.
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11. A refrigeration unit as clainmed in any one of cl ai
said unit is conbined into a forldift carryable pallet §
conbi ned such that the pallet 10 and the refrigeratio
common top surface. 12. A refrigeration unit as claine
claims 8 to 11 wherein said unit can be positioned on the pa
nount ed above the pallet but not in contact therewi th, being supported
above the pallet and/or at |east sone of the produce by said barrier
mat.eri al or nenbers associ ated thereg$ tk A net hod of
transporting and/ or storing produce her cargo (herein "produce") to be
refrigerated which conprises providing a pallet nenber (whether of wood,
metal or other material). placing (indirectly or directly) thereon a

pl astics bag ("plastics" as previously defined), 20 |oading in/on said bag
t he produce or cargo to be transported. ' : '

FIG 23
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providing with sone structural elenent(s) (wheth N
other materials) a support above the pallet (#nd Fﬁféﬁ above o
substantial |y above the highest, extrenlrw_@ﬂ the hrodudef, Jquﬂﬂﬁng
support (directly of. anecf’*ly‘y as refrlgeratlon rivate as ol i

one of C|aInE,_'“iﬁ12, Jhereafte# seallng the nou e plastics bag to
t he refrlgeratﬁ 13Euni t sbout the gas- |2 ﬁﬁe and ‘gas outlet to and fromthe
condenser reglon thereof and before | taneously and/or thereafter, at

| east fromtine to time, operating. {ihe. refrlgeratlon unit. 30 14. A

met hod of transporting and/or storing: produce or other produce as cl ai ned
in claim13 said nmethod not including a gas flushing step and not including
an air evacuation step.

FIG 25a
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- 19 - 215, A nethod, apparatus or a system substantially as here| nafter
described with reference to any one, some or nore of _the acconpanying—

drawi ngs. REPLACEMENT SHEET
-1-
PALLET BASED REFRIGERATED TRANSPORTATION SYSTEM
TECHNICAL FIELD

The present invention relates to improvements in and/or relating to pallet based
refrigerated transportation systems or storage/transport containers which enable mixed
loads to be transported/stored within a common environment. - o
BACKGROUND ART
Many containerised systems have been proposed whereby refrigerated  meats or respiring
comestibles can be transported while under refrigeration and a controlled atmosphere.
The size and expense of such containers has meant their size has been such that a great
deal of produce needs to be assembled and even once packed in the containers there is a
need to await specialised shipping.
There are applications for refrigerated cargoes based on a pallet system that do not
required specialised shipping (as with containers) and, since a pallet system normally
handles volumes less than that of a true shipping container, there is a very much
reduced need to aggregate produce in sufficient quantities to enable the filling of the
transporting apparatus.
‘This realisation in relation to meats which, when in containers destined for lengthy
- transportation normally required atmospheric control (normally  high carbon dioxide
concentrations) in addition to refrigeration, has meant that in many instances chilled
meats can be packed on a pallet and reach the distant market place within the shelf life of
simple refrigeration without a controlled atmosphere. A hybrid version would be one
including a simple gas flushing followed by a possible gas injection at the time of
packing but without any ongoing control. A more sophisticated form would include

some gas environment monitoring and adjustment (eg flushing/scrubbing).
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EP-A-0 296 343 describes a palletized container for transporting and displaying articles
to be kept at a low temperature in sales areas, which is in the form of a folding
cardboard box with wall components, and has an accommodation part for a replaceable
cooling unit. AU-A-64504/94 describes a system, consisting of a base on which a
container cﬁn be placed and which includes a refrigeration ‘sygtem. DE-A-4218 026
describes a system, consisting of two components. The first component is a palleted
supply module for atmosphere control, and the second component is a palleted load or -
several loads. Both components have the same dimensions as standard pallets. The
components are separately connected across hoses and cable.

DISCLOSURE OF INVENTION

The present invention however is directed to apparatus and means whereby, if desired, a
pallet based transportation system for chilled meats or other products (eg vegetables) can
be provided irrespective of whether or not there is any initial gas flushing or continuing
- monijtoring of the gas environment with cdrre‘ctive- measures.

- Accordingly in a first aspect the present invention consists in a method of transporting
and/or storing produce or other cargo comprising the steps of:

providing a pallet number (whether of wood, metal or other materials); - -

loading (directly or indirectly) onto the pallet number the produce or cargo to be carried;
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at least partially encompassing the produce or cargo (before and/or after said loading)
with a barrier material (eg cardboard, paper or a plastics film material);

providing a refrigeration system within said
pallet member, said refrigeration system having a gas inlet and a gas outlet (common
or separate) to and from the evaporator region of the refrigerated system, a gas intake
and gas outlet (common or separate) to and from the condénser regmn of the
refrigeration system, there being a gas barrier between the two mtakeloutlet systems to
prevent the movement of gas from one to the other; and s

operating said refrigeration system

to cool the produce or cargo, said barrier material providing some measure of
separation between the gas associated with the produce being cooled by the evaporator
of the refrigeration system and the ambient gaseous environment being heated by the ..
compressor of the refrigeration system.

In a further aspect the invention consists in & mcthod of transporting and/or stormg
produce or cargo comprising the steps of: ' : '

providing a fork lift carryable pallet sald pallet having thereon or therem a" o
refrigeration system, said refrigeration system havmg a gas inlet and a gas outlet
(common or separate) to and from the cvaporator region of the refngeratxon system, a

gas intake and gas outlet (common or separate) to and from the condenser region of "
the’ refrigeration system, there being a. gas barrier between the two intake/outlet
systems to prevent the movement of gas from one to the othet;

loading (directly or indirectly) on said pallet, thc produce or cargo to be carried:

encompassing the produce (before and/or'aft.er said loading) with a barrier material
(eg cardboard, paper or a plastics film material or similar);

operating the refrigeration system to cool said produce or cargo and/or gas associated
with said produce, said barrier material providing some measure of separation
between the gas associated with the produce or cargo being cooled by the evaporator
of the refrigeration system and the ambient gascous environment being heated by the
compressor of the refrigeration system.

In a still further aspect the invention consists in a fork lift carryable pallet comprising
a housing having a refrigeration system therein, a gas intake, a gas outlet (common or
separate) to and from the evaporator region of the refrigeration system, a gas intake
and gas outlet (common or separate) to and from- the condenser region of the
refrigeration systems, there being a gas barrier between the two intake/outlet systems
to substantially prevent the movement of gas from one to the other.
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In a still further aspect the invention consists in a transportable unit comprising:
a fork lift carryable pallet according to either one of the preceding two paragraphs;
cargo or produce loaded directly or indirectly on to said fork lift carryable pallet;

a barrier material enclosing said cargo or produce and providing at least some measure
of separation between the gas associated with the produce or cargo being cooled by
the evaporator of the refrigeration system and the ambient gaseous en vxronmcnt being
heated by the compressor of the refrigerator system.

In a still further aspect the invention consists in a refrigeration unit for association
with a pallet based pack, said unit comprising;

a housing having an electrically operated refrigeration system therein, a gas intake and.
gas outlet (common or scparate) to and from the evaporator region of the refrigeration
system and a gas intake and a gas outlet (common or separate) to and from the
condenser region of the refrigeration system, there being a gas barrier between the two -
intake/outlet systems to prevent the movement of gas from one to the .other, the
apparatus being characterised in that means is provided whereby the mouth of a . .
plastics, paper and/or foil (hereafter “plastics”) bag can be sealed to the housing about. -
said gas inlet/outlet to the condenser region and further characterised in that there is
provision for an external energisation and/or internal energisation of the refrigeration
system.

‘In a still further aspect the invention consists in a8 method of transporting and/or
storing produce or other cargo (herein “produce™) to be refrigerated which comprises;

providing a pallet member (whether of wood, metal or other material).

placing (indirectly or directly) thereon a plastics bag -(“plastics” as previously
defined),

loading in/on said bag the produce or cargo to be transported,

providing with some structural element(s) (whether of wood, cardboard or other
materials) a support above the pallet (and preferably above or substantially above the
highest extremity of the produce),

locating on the support (directly of indirectly) a refrigeration unit as above described,

thereafter sealing the mouth of the plastics bag to the refrigeration unit about the gas
intake and gas outlet to and from the condenser region thereof, and

before, simultancously and/or thereafter, at least from time to time, operating the’
refrigeration unit.
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Figura 25a is a side cross sectional view of the most preferred form of the present
idvcntion. this form of the present invention uses intcmal (with respect to said plastics
material) insulation panels 200. These pancls are self supporting and are sized in a
range so as to provide an air duct around the stacked produce or cargo to a I contained
therewithin, the outer surface of the insulating panels is covered and sealed with a
barrier material 2, for example, a plastics bag, the barrier material is: sealed against the
pallet base 3. Also shown is the gas barrier 33 between the hot and cold sides of the
refrigeration system.

BEST MODES FOR CARRYING OUR INVENTION

In preferred forms of the present invention as described the unit is operated in a
number of different ways but each has the use of a refrigeration unit 1 and a plastics
bag or other sealing barrier or means 2 positioned directly or indirectly on a pallet 3.
By “plastics” is included, for example, foils, plastics, paper. and other material
including combinations thereof eg metallised plasties film. Preferably the plastics bag
is a PVC air impermeable film. ' '

In other forms of the invention thé plastics bag is constructed from barrier film. In yet
other forms the film is of the type which absorbs, at least in part gases, for example,
carbon dioxide, methane or ethylene ' '

As shown in figures 1,2 and 3 the pallet 3 has a eardboard and preferably plasucq lined
tray 4 placed thejeon within which the base of the plastics bag 2 is located so that
loose produce within either a cardboard or other liner 5 within the plastics bag 2 or
discreet cartons 6 within the bag 2 can be positioned.

In other forms of the invention a tray or plate of high thermal conductively, eg metal,
is provided. This lessens the likelihood of “hot" or “cold™ spots building up.

The stack of cartons 6 either directly or via an appropriate space (preferably via a
spacer) supports the refrigeration unit 1. In the form as shown in figure 1 the
supporting cardboard or the like members (skeletal or otherwise, particularly if of a
wood) locate members that are placed across the top thereof, these members 7 in the
preferred case of the arrangement of figure 1 then supporting the refrigeration unit.

In another form of the invention shown in figures 8-14 the stack of cartons 6 is
supported either directly or via a ribbed or raised floor by the refrigeration unit and
pallet.

The refrigeration unit 1 as shown in figures 4 through 7 and 3, 10, 11, 12 includes
exhaust fans 8, condenser intakes 9 and condensers 10. The compressor 16 is shown
in figure 6.




