A TEMPERATURE CONTROL SYSTEM Fi eld of Invention The present invention
relates to a tenperature control systemfor containers, such as transport
cont ai nerwowbiogizeane enpl oyed to transport goods in air ecafdB2010/001059
particular, the present invention rel at es to a passive systemfor the sane.
Background to the Invention In the field of logistics, that is the field of

novenent and supply of perWBE%ﬁaUHﬁt(éQNERQL Beticular in the

transport of internmediate and finished products, containers have been
devel oped which safely protect from physical danage a wi de variety of
product . Helbefinverdiami n types of products, such as pharnmaceutical and
food products not only need protection from physical shock and pressures

but al so uire t rrperature St I|tyd anspart ati herw se
goods Eganrrﬁ ?‘ﬁaedgd YRR urﬁ@rﬁ 3@%‘% éh‘c% g’ﬁgg’é ggs §g‘|]émr%ernt or
not. For edmnie&s isOci e ﬁbﬁé;ﬁ@ﬁ%ﬁntéﬁiers wehish rare @mprbyed &f tramsperds to be
mai ntained within a tenperature rang Iproduct may be acked inrelatively
smal | conBaPhe iR aifgAth HoPRRIGHA's tHEP EERRE Ir\)’@ln§'°f‘r§’é$e§ to aRaselYiengl v
insul ati o, dpdad fd e dfnBot h physical and thermal stability. Small cargos

of phar ITB.CEUtI cals can be extrenely valuable, not just in financial terns,
but possibly also in terms of health. Destruction by poor handling of

phar eu e achi ng consequences. Equally, in the food
i ndus E CRarduig Iﬁ‘\é 1Rt ten have chilled fish boxes which are
desi gned to accept, say 20Kg of product. The fish nust be maintained at | ow

of otr engtth 6’ fribiat l8ffeagie 8 ERE MhE v Enenf g et dos ) oo

devel opedpradicet and fraatRAPIre phRticIaOPE taeotram;idrt /&faht@r&xnedura@@lamn f oods
- that is foods grown in faravvay tropical places - are |ncrea5| ngee/ bei ng

st ocked bf;n@bsérm%f% aMtaingrsshere baep @ﬁéelppee WhHEY sk kPO
di striput {9 GRYLIEI HafRyd B Wi variety of product. However, certain types

of products, such as pharmaceutical and food products not only need
protection from physical shock and pressures but also require temperature
stability during transportation; otherwise goods can be damaged and be
unusable, whether such damage is apparent or not.

20
For example, in the pharmaceutical industry, product often needs to be
maintained within a temperature range: product may be packed in
relatively small containers, which containers are relatively fragile -
accordingly insulation must provide both physical and thermal stability.

25 Small cargos of pharmaceuticals can be extremely valuable, not just in
financial terms, but possibly also in terms of health. Destruction by poor
handling of pharmaceuticals can have far-reaching consequences.
Equally, in the food industry, fish suppliers will often have chilled fish
boxes which are designed to accept, say 20Kg of product. The fish must

30 be maintained at low temperatures, yet will be placed in containers which

require a high degree of strength to prevent spillage.

As the standards of living increases, in developed markets, for example in
Europe and North America, tropical foods -~ that is foods grown in far-

35 away tropical places - are increasingly being stocked by supermarkets,



produci ng country are matched by air carriers taking goods to the countries
of consunption in simlar lengths of tinme, whereby it is not unconmon for
fruit to wen/wBbhwipl ates of househol ders within two toPCHGE2000p$050f
havi ng been picked in a far-away country. However, air transport poses a

particul ar, problem o can be transported in tropical heat, . kaged and
pl aced upgﬂl"ﬁiﬁ?ﬁr@ ﬁﬂ‘gctf'ﬁe“a'ﬁ'kgrpcfﬁtpé' g‘? saq%'glug'lﬁ){) fm%eamef)r'ﬁgtg‘ﬁt ed in
aircraft piodRisPNERUritey SarSugt@reyTeyir bearrirt eakinginyeyss ato exer ene
tenperatures (+40 C) and then placed within a hold where | ow pressures and

| ow t enpef@niFies ekiconsdmmtiog i i Yhrlar dengthieofi Haw o harePort it met
tenper at up,f&, Yo ebt fgﬁt%bbée&ﬁ’-thé pRites | G KoliSehdlbigrd HvitHIR Mi@dyction of

tenperature sensitive armaceuticals i1 n a "devel oped”™ country which

phar nmet euthrealdaysusfthaxdng haespricked in 8 far@vway ceurfgyof the world with
simlar tenperature variations. Both the above scenarios place transport
managers in difficult positions. For air haul age, containers should weigh
little, nHEbwevse dfir nbranspbetndsas ol phrsigatas problem: aGoodsif tanf be t he

goods, they nust he protected from shock, be naintained wthin arr ow

t enper at uF'y”FB‘PﬁQ,Q 80 ot 3‘%? ﬁﬁ’cgaﬂ? ;?é’b‘f\ﬂ'?q? ERPBr B%ft'ﬁté %I%‘?at Fogger s
wher eby ajikec@ntaifbrd GifRaedl UfteyVatdli fledefd #h NRFCraRY st@é Riomtaigerdiet her or
not a pharmaceutical is destroyed prior to use because of poor tegerature

hand 1thg. SREN rgegsisaliayn beniefts OResraYsT 3biexEpt terapei@RkEasnEr 4Ah&Deby
tenper at ug £s ABY 9508 WidliRef noRivhePEMoR HRUEGRLCANEIGH ITehf i raBoraRr Or

fuel for a power generator Is required. ‘An exarrp%e o(?&such a tenperature
control sgsiseduringsfight. iAt £EBLIN3E66RitpprtkheitemMpiratiRegansy awell be

Refigeratign _Conpapy. To_ sipplify.transport wth r t LLPQILS,

pl anes anﬁl“%’&ﬁﬁ‘?'i n %od'ﬂﬁﬁ%ﬁg,thf%ésr éﬁ%afg—gdﬂgté?\ﬁ aogvgq%ﬁgé%tg?er %Fég'?'&énit Load
Devi ces ( bhédnatdlititals imar i etoped yqrurfy pelitietpharmeerttitalsrmubabecan

eas! |¥5 betrlaggggr(%e}joto another side of the world with similar temperature

variations.

‘Both the above scenarios place transport managers in difficult positions.
For air haulage, containers should weigh little, make use of non-

20 rectangular hold spaces within aircraft; for the goods, they must be
protected from shock, be maintained within a narrow temperature range,
sometimes being equipped with temperature data loggers whereby a
record of temperature within a container may determine whether or not a
pharmaceutical is destroyed prior to use because of poor temperature

25 handling. Refrigeration units may be provided with a container whereby
temperatures maybe maintained, but then a source of electrical power or
fuel for a powered generator is required. An example of such a
temperature control system is shown in CN20136863 to Hefei Midea
Royalstar Refigeration Company.

30
To simplify transport with respect to airports, planes and handling
equipment, there have been developed aircraft Unit Load Devices (ULDs)
which comprise any type of pallet or container that can easily be loaded to
the aircraft by a ground handler. Aircraft ULDs are units which interface

35 directly with an aircraft loading and restraint system, without the use of
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the aircraft by a ground handler. Aircraft ULDs are units which interface
directly with an aircraft |oading and restraint system wthout the use
of suppl erwot2aroyi3etjui pnent. There are pre-defined ULDs, ®aticres1oibBs9LD7,
whi ch correspond to standard configurations and can be utilised on certain

types of aircraft. There are still further re sh ed h t hat
they haveS4PRIEEIEINET SAUREE et T, g?ée e gen %P?g%&ﬁﬁn&w g‘?s L isto

say they egbenehionicsrfeliphndPey etshddie @drﬁi@%r@ﬁnoﬁé‘%n@aé@a bRs utilisad @mt end
upwar dl'y fromthe base. KR 20080100401 Er ovides a multi conbi ned packing

cont ai ner cetainy brpegeef aiscrafirderetare gilobiithey VhPsdhat arashepedsuchod
through | %ttt%%p%ﬁ}é;hq'ec?%qqlﬂglr %Egggf'arrgllqo@ éﬂéré tc ﬁn&HEéle'ﬂﬁatf fseSh food

circulati on system ackin cont nprises first,
seconds t hto d;aandwéyomdthn@amkhwagdhvat bey@rh¢ theasideaged thﬁ aaseasas oineyi mi | ar

toaRu55| dol | ass |nth g |aI ' f orm of
refri ger afif eﬁ‘&cl?pé(‘f?ddfynwf%@e ?ﬁ%l di“{ Ejed Ogg’ﬁjé‘d& Sta elr”FLz'iI t he
fourth pa@&fmlbgnémbatkna? ¢cﬁ1tamr|'isqﬂ'olvrtﬁédda) irmpréovd tide n:&oauotg; valuerofal .

O her known forms of c [

i1ling products such C K I
cool ants P ierfdd fogd HﬁﬁO‘Hﬁ'@;g‘OE’aﬁe'ﬁ‘PGWrﬂ‘éesre%siglﬁrarﬂéﬁﬁg'ﬁ%lﬂfag rluiretggac%/ger
Cool ant gg%ﬁeﬁ?yfrékﬁovﬁcgdnem?hﬂﬁﬁgn Rotagn | MBS t RfItintcBBiAgd | ?Scﬂ‘ﬁ@t ai ners,

typi cal ly being, but packed do not necessarily offer sufficient heat
transfr. C<Haixzm/&3‘r comprises fiegtursecondt third pd fewrthapaekisag mategals packs can

nove or e d_f

i nappr opr rarggg{eér%%r aa[%rﬁ?e 8%%2% ‘-jclgal%raaq.I f6h & %w%g'q}b%%ﬁe}é@ﬁrtﬁgﬁh%

t enper at ugacliungdmanmﬁhlcnsEa ,fovac of mefridevant @ecbtarm‘ |spnmmhrted iigsidetthe

mai nt ai ned, oducts such as vaccin t hat ha been i t hi

a requi reﬁe‘fcg}%ﬁ?%ﬁ'ﬂgénia%ﬁ{bi' g'&‘?'?l‘(ﬁf‘r g E? Ee'na?gt%gs %81&?\% \choultn
use. |t WHild BackinBrpetatfad that if a cont ai ner of, say, a freezable gel is

knocked froma normal placenment position and | eaks to a joint between two
panel 5 of a container, the tenperatures encountered within aeroplanes is

substanti ghf ¥ B&lWh q?)gns's‘bl?sﬁﬂﬂ'lﬁﬁﬂ proRitét B RAd a60@d Nshcks comprise
polymer coolants packaged within bags can provide simple means to cool
products. Coolant gels may also be employed, being inserted into plastics
containers, typically being, but when packed do not necessarily offer

20 sufficient heat transfer. However, in the nature of transport containers,
the gel packs can move or otherwise become dislodged from a selected
place whereby an inappropriate temperature gradient can occur, whereby

a required temperature for a medicine, vaccine, food or other product is

not maintained; products such as vaccines that have not been maintained

25  within a required temperature range during transport must be disposed of
without use. It will be appreciated that if a container of, say, a freezable

gel is knocked from a normal placement position and leaks to a joint
between two panels of a container, the temperatures encountered within
aeroplanes is substantially below 0°C; subsequent freezing and cooling

30 can damage the container irreparably and damage contents within.

It is notable that there are few passive thermal exchange devices for
cargo containers; few can provide sufficient cooling properties; few can
remain where placed during transport as a matter of course. Further, in

35 terms of containers, cooling systems need to be easily removable and be
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can damage the container irreparably and danage contents within. It is
notabl e that there are few passive thernal exchange devices for cargo
cont ai nerwp 2bevi3eEm provi de sufficient cooling properti @sT/dB20100@N05p €NAi N
where placed during transport as a matter of cour se. Further in terns of

containers, cooli ne to be e I enpyv bec abl e of
bei ng pacﬁ%‘?ﬁtf'?a?fngﬁ gﬁ‘?‘?} fga(rjt zfgg%%lvé @é&?&?&ﬁg 'E%H 8”80 &Pner s;
ei t her th@dnt%trr‘ergl Qa'r@re)‘%e?oéréiﬁbicm?ét ok wraagmréwrla@st&la@asycﬂta wasi |y
damaged when shifted by fork-1iffs and other and/or are conplex to

assenbl e. e@]Ye@Qm@tJetjH@hqilh\ﬁétfﬁ%m‘lfﬁék'ﬂiftés@?ﬂ othRre3q/oh as’@él@é“?'@"ﬁroovr de a
solutlon ? problens addressed above. The present invention seeks to
provi de a errperature control systemfor a transport container which can be
manuf ectured at | ow cost and can readily and easily be constructed froma

fl at-pack.as is tt e casetiof a container wthin which it can be pl aced.
Fur t her moral vention seeks to provide a tenperature control
system for a transport container that when conpleted can maintain goods

pl aced i nghéeptdtentovaintin WeleRENt@ PRIviday aeg@m@hurte th@gproblems
Addi tionally, the present invention seeks to provi passi ve te er ature

control syeEressenabovekedhgpPesent dn\tiQD sreks 5 %Bvéﬁnﬁltﬁn"t%eé'
flatpaek s604808t0 ﬂirrbetr%ns§8& RRE/IYr IMES Hahde H&ﬁdrs&ttﬁ@erat Ibﬂ pr ovi de

a tenperature control systemfor a transport container which is conpatible
with stand@tcBMKBHLmdlllDeand:@aStb\edJGf tenatrected fopan anfafrpack pAvierihieon | n

acoor dance. i L 2 ASISIfl ARAFR wlcy! IS chRVB! idPea! "Bl pY died o

o
t enper at uf&% ranspor cont alrner havin ase and at

| east onepﬁegéatwal/énaod sedaksVes ,prohigiet anfnm pératare aontall s;;&temrfanoapru sing
a fol dabl e sl eeve havrn

unf ol ded YPRFROTLOAING tthlé{' %enpmp%gggﬁapls'%rﬁtr{%ganeﬁé(?%p!fcgpdgs' t he
cont ajner yipesadiert WithRf dinarkenerdersireddhge! (thermal packs)|

Additionally, the present invention seeks to provide a passive temperature
control system that takes up little space and can be simply used with flat-
pack storage containers. The present invention further seeks to provide a
20 temperature control system for a transport container which is compatible

with standard Unit Load Device specifications.
Statement of Invention

25 In accordance with a general aspect of the invention, there is provided a
temperature control system for a transport container having a base and at
least one side wall and a cover, the temperature control system
comprising a foldable sleeve having first and second major planes, which
in an unfolded state retain a thermal pack which is attached to a side of

30 the container operable to retain temperature control (thermal packs)l
packs within, the sleeve conveniently having a spacer means to maintain
a temperature within a closed container by virtue of heat transfer with the

thermal pack, yet prevents contact with product.



packs within, the sleeve conveniently having a spacer nmeans to maintain a
tenperature within a closed container by virtue of heat transfer with the
t her mal paiokp1oyds77pr event s contact with product. Conveni eatrigB20tomeiesbeeve
conprises sheet material, such as corrugated plastics or corrugated

dboard fi to defi , f t I t of indar d
Chape. cooaneaitiodnt eake CounanERs shitef abSkerid RS S At o e

pl astics prisaEs ar cdreldretii ddr@Bodid, ltonfigRlredab aldfile 8h apritt@enfrithe one or
nore plastics bags containing a coolant material which are inserted into a

ﬁar dboar drlgegmemgof A giandard yshapeCaohytapa chagek algBOWN JoRM PRCKRASSdy whi ch
o . ! oXaye _ v
as a ni gg?ﬂg?eg g?)?@.?}iﬁc&%re@nﬁ'o'n? é’gﬁé?cﬁ)ésseméécﬁﬁﬁ]% BeafillEFPRItAL T G- tNat

is to say y virtue ermal capacity, can assi st
i n mai 1t amatagalaot eppecanprise areey or anbreplastica kagsasont@inisigna Iceelans

mai nt ai ni ng,a .tenperature .bel ow, anbi ent , rr si.l.Cs rrugat ed
cardboard"%tgr'ﬂlat 'F%I g H'a?erg?% 'g;g?n"r%nﬁrgﬁggggﬁ%&grghgp%rcﬁ'icﬁgugtgrei eg and
i's both redalahy phykadeapll aiudinccadiddy awwidH hbk @ higinheat eapbyity andoist ai ner
operably utilised with the invention conprises at |east lga e and

upst andi ngPsiERDIe Fampigtaipa teMmperairgas ENafalsdic 2@ Flee |589@"§ t Byt"ﬂ'gu?i r st

panel typgr 3Rd hidle thelmaPadtatityOr dAsRRBkL LA M@ineAARY BaBripdrinfe
Preferably, the container is of fhe t%/\gg wher ei n adj acent panel s have

coopet@t i AoY® AFURieahdingoPsbiwt givilake mepintaiing ehtemperatuipditieVosed, is
substanti al el F HodRlgatBy Jlgélfi&?ofe‘ BRYRALEE caritidrans il ateRbls tHANt, when
cool packs are errplooye(:”éj 'S 'signifircant since, not only does an exchange of
air wth aie catmsplyeusedlinstrdespbe inohstiier @andoist boblutrelativedyn dheepease in
terrperaturedwith' n_a fﬁ?ﬁqt ai ner, the exchange of air with the atnosphere
out si de t A2d EoATY A%?'34'F1 al so bring about condensation of the saturated
air when cool ed and possi ble frosting upon the cool packs. | t wll be

reali sed that, subsequently, any tenperature cycling, including frosting
can al¥ ectonvRnieAthegR icoptaineroperably Ltiiged vwish Che dpwentien comprises at

least a base and upstanding wall panels, wherein the base panel
corresponds to the first panel type and the wall panels correspond to the
second panel type. Preferably, the container is of the type wherein
adjacent panels have cooperating tongue and groove edges, whereby the
20 container, when closed, is substantially airtight. By having a container
substantially air tight, when cool packs are employed is significant since,
not only does an exchange of air with the atmosphere outside the
container contribute to an increase in temperature within a container, the
exchange of air with the atmosphere outside the container will also bring
25 about condensation of the saturated air when cooled and possible frosting
upon the cool packs. It will be realised that, subsequently, any
temperature cycling, including frosting can affect the integrity of materials

such as cardboard.

30 In accordance with another aspect of the invention, there is provided an a
container including the coolant system; the container can have a variety
of forms, but a rectangular box is typically employed, even though it
would be possible to have square section or cylindrical section boxes. The
walls of such a container are provided with the coolant sleeves.

35 Preferably, the container further comprises one or more insulating cover

5



In accordance with another aspect of the invention, there is provided an a
contai ner including the coolant system the container can have a variety of
forms, buwoaoreessamgul ar box is typically enpl oyed, evemrctrhlanzgtodotossoul d be
possi bl e to have square section or cylindrical section boxes. The walls of

such a cont ai nher Iegdgrow ded with the cool ant sI eeyes. P eferabl o the

cont ai ner PRQglEn&Yh FulabegorRVes, PARElE GATERRPONTNY SRR ML &Ter

i nsul at i ngré%%ﬂse%ﬂé' Pak@r tRSDORNMetéby KR ¥hidl Ebhblel’cahhﬁefﬂersﬁtenfﬂry second
panel type, where é\ the cover panel can be resiliently retained with

respect t etainashwithn@spgeineg Bnpssendimgevalhpangti ng panel s forming the

wal | s of the container can be fabricated fromone or nore types of panel

i ncl udi ng extruded pol ystyrene, polyurethane foam expanded pol ystyrene,

car dbo@r dTheansulatied peoiefsifetrhimgetHeomalls |cirtheatardainesaradetle fabyicatedene. The

| am nate face can corrprl Se one of .card,  pl py. m ni um
or steel. F@8?1v8ﬂ?erﬁ’trl v@%ﬁe%r@gpegheﬁwqogga%?(gﬁg oqg%y{%éj

assenbl edpggitetihaeie | mome Sksdradeab| Yolydtgremsnt heanfbeelrdshdatmipated des a

t her mal barr| er. Conveniently the weat herproof sheet is ret ai ned by a cargo

net., whi BAlvaredhanesfaahiamipated expanded B%JVF%'treBﬁseTP% IBri0F e ;
I ntegrat edy, H"%gﬁﬂnﬁfs%r&?é OFQQF@'ﬁ]?ﬁvo%ﬁsbﬁmp%bﬂ@nesafuﬁﬁidnur@lnér tieepf goods to

be transporte hin the transport container, her mal sheet surrounds
t he p#hel s and are retalned by a cargo net, mhlch are retained by and co

operate v t. any one
mor e oFolubERYTore Faaiesni Bl SheER s YarrolGed Ro Gt Hhe o aSREBRY T
Whl ch | oca:bretalmiéromhaemelPrsefdnea‘blyl,edwealvmujhpmropﬁehaét edgelsleefa therrbake. I n

accordance with ﬁ stil] her aspect e there is .provided
a cont ai nBRMEvi B”Mﬂ”'gﬁ‘ |yn cawes rQE%O IrF gm/yeﬁo??é—gf)or?et

suppor ti nghcH afiehas Uviehipoat reeksPatka ﬁalﬂ@t m%@t@ppr&ﬂdérarsllﬂﬂ@gm@pe” ure
having a width and a depth to accombdate one or nore tenperatureb%ontrol

packsl5 t hé’%é‘?&f@f@@furf@”é@'ﬁﬁfoﬁyfﬁﬁﬁk WBidhy is pErslient to of goods to
transported within the transport container, a thermal sheet surrounds the

panels and are retained by a cargo net, which are retained by and co-
operate with the base member. Conveniently, the cargo net comprises
any one or more of webbing or elasticated cords. Conveniently, the net
20 has feet which locate into channels defined along peripheral edges of the

base.

In accordance with a still further aspect of the invention, there is provided
a container having on an inside surface of a wall an envelope for
25 supporting a temperature control pack, the envelope comprising an
aperture having a width and a depth to accommodate one or more
temperature control packs, the temperature control pack being spaced
from a product within the container by a spacer element. Conveniently
first and second panels of the container are arranged with respect to each
30 other such that an edge member of a first panel locates within a channel
defined the second panel. The first and second panels may comprise base

panel and a wall panel or a wall panel and a wall panel.

A container temperature control pack in accordance with the present

35 invention may be assembled in a rapid and expeditious manner. The
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froma product within the container by a spacer elenent. Conveniently first
and second panels of the container are arranged with respect to each ot her
such t hatwenomdge7menber of a first panel |ocates wi thi rCa/grrarwmiosdef i ned
t he second panel. The first and second panels may conpri se base panel and a
wal | panel or a wall panel and a

control pBERSIMAKAgHY éﬂ%éemﬁeﬁaYWS ﬁﬂng'éogrﬁachﬂ?@ﬁt teglﬁtna\%r&?a?mégi%ﬁrﬁfed in a

rapid andmeépsﬁhwbguwmrﬁwce EhRvarikAt| Puuerfafﬂeadhemr@buhei fnt r ol
pack may be stacked for storage in are atlve snhal | space, conveniently

bei ng pri @rcoatt@@@ﬁeénﬂoW@Ypbﬁeasspétatﬁd ViR & ﬁ@ﬂta'aﬁﬂ a,l% apE@ENgeSol At ed wit h
a cont ai nfLe_ %519 ﬁ?lrea?hgfd:%ﬂn@t HeRkriPafi it r@ser‘ﬂ ‘i’r‘nﬁédtﬂﬁ'{ iO]AGE itheof the

present invention e construction permts sane slze
t enperat uccmsn'arctt'rouri peEaokits tthebesaote |dizedempatiatdner @ontdnpackrerts; be

cost -or et¥ie BE et Galirer canimEPeY bLaRMDREfen TahEgs of
Descri pti purbdm‘ctth@w Fhivies Wreac@ﬂt-éf@ectHMQToﬁts&mﬁhbg ahdybre diffesant

i nvention, ref erence wi Il now be made, by way of exanple only, to the
Figures afinskoRAlita t he acconpanyi ng draw ng sheets, wherein :- Figure 1

illustrates a ULD transport container; Figure 2 illustrates a contai ner
wi t h weat her proof sheeting; Figure 3a - 3c detail a first enbodi ment of one
aspect0 ofmmmaf_t&dﬁ!ﬂﬁ?é shows a container with coolant sleeves in

enbodi nen e nvent| on | rve view, Fi ow si de
and pl an miagles by avesf e@ﬁ/eexamateccnrdandm viheh Fidueresn\asntshomyn Finguthes 7 8

show a cardboard hl ank and c { eﬁl sleeve
accompanying rawmgs erein:

accorelancFOW% bt%h e, 25886508k td}ethegyl%g%f’fhveﬁt%w ‘?e?eréhe%g/\,nﬂb gﬁ%@d

Figure 1 illustrates a ULD transport container;
15 Figure 2 illustrates a container with weatherproof sheeting; ;
Figure 3a - 3c detail a first embodiment of one aspect of the
invention;
Figure 4 shows a container with coolant sleeves in accordance with
one aspect of the invention;
20 Figure 5 shows a second embodiment of the invention in
perspective view;
Figures 6a, b show side and plan views of a sleeve in accordance
with the invention;
Figures 7 & 8 show a cardboard blank and completed sleeve;
25 Figures 9a & b show a sleeve in first and second states of
compression;
Figures 10a, b & c show a temperature control pack;
Figures 11 shows a photograph of an open end of sleeve;
Figure 12 shows a view of a compressed sleeve;
30 Figures 13a, b show a temperature control pack from an end view
and perspective view respectively;
Figure 14 shows an empty sleeve; and
Figure 15 shows a further embodiment with a partially inserted
temperature control pack.
35



Figures 9a & b show a sleeve in first and second states of conpression;

Figures 10a, b & ¢ show a tenperature control pack; Figures 11 shows a

phot ogr aphoabicarsepen end of sl eeve; Figure 12 shows a PCEWGB2D102000aPr essed
sl eeve; Figures 13a, b show a tenperature control pack froman end view and
perspecti ows .an enpty sl eeve; and Figure
15 shows i E Pnser t ed tenperature control
pack. Det ai | ed descri ptlon of the Preferred Enbodi rrents There will now be

descri bed of exanple only, the best nopde con Iated by the
i nvent or ?_B?r%é{\" YoMy beitd %%‘bﬁﬂes@htwﬁ’\h\fgn?’@mpq P \he '?%It?%s\h %@d

descrl PLi ©fntePATBE ‘B Stﬁret-:‘3|rL\)e‘r"thr@tﬁ‘?‘rL k8r§iry et tﬁé‘tpr'eﬁeﬁf @Weﬁtﬂ)rpr qwi de a

conpl ete understan ng to t resent 1 nvention. be apparent to
t hose sKki th@ﬁblIqwmgeiwrlptrphamumﬁampﬁmﬁtﬁq w@riﬁuafﬁ frﬁéyOLHemertdqrrtpo

bract | oo BdViad A | M 8% UndehSARH5 [ibCtn Il MR RXAIPLE O 2

cont ai ner scl'osed as t I mensions o
st andar d bbparemnttaithese sWiiiddsin thebaste thaintie peeseot ishevion mnanjaedmtar |,
si de pane are arf anged such that a | ower edge

|
portion oft PrPéaﬁté‘rf’eWZt%’eWé?g‘)%@P ﬁﬁ%ﬂ Cn rebates defined by the base

menber. In this teaching a rebate is defined between the base nenber and
"L" section elenents attached to the base nenber, but the (géesent i nvention
[

can b¥) enpidsyed howsramexarmpIafid £ontaiear a5ds Aisdrseddn GBI %nt
fashi ons. wfRH RAE AN YimERSIORB! & habtatRidkdl GIATRIdnSingX! F WiRik Do Ibasey! ene of

pol yur et han oam and have a thickness of approximtely 5 The
corners opanéleisrratt sirpmih an aondeataikrside @aaet m@mbermﬁat@& 2§asbrﬁﬂear

(ebate andaRaEaPaNEl FRRTEChE) ckfle oo PP iy ahukRY dantainer
engaged in rebates defined by the base member. In this teaching a rebate
15 is defined between the base member and “L” section elements attached to
the base member, but the present invention can be employed in
containers manufactured and assembled in different fashions.
Conveniently, the material would comprise extruded polystyrene or
polyurethane foam and have a thickness of approximately 50 - 80 mm.
20 The corners of the rectangular container are arranged in mutually similar
rebate and edge panel connection. In use, for example, as an LD7

container, the container panels are mounted upon a pallet and then an

e

aluminium base which conforms to specifications of international aircraft
standards; a cargo net comprising elasticated webbing 26 is attached via
25 plugs which locate in a perimeter rail of the base. Whilst the insulating
panels closely fit together to prevent gaseous exchange - and thus heat
transfer — it is common for thermally insulating outer bags to be employed
in the transport of temperature sensitive produce and such a bag could be
placed around the container and be secured by the cargo net 26. Figure 2

30 shows a container with weatherproofing.

Figure 3a shows a first embodiment of the invention; sleeve 50 comprises
a generally oblong box, open at a top end, 51 and a lower end, 59. The
sleeve 50 is attached to an inside wall of a container panel, with the lower

35 end in close proximity to a base of the container. The refrigerant sleeve
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al um ni um base which conforns to specifications of international aircraft
standards; a cargo net conprising elasticated webbing 26 is attached via
pl ugs whiwb 2boeBdt®1in a perinmeter rail of the base. Wi lpetr/adBe10/00805b at i ng
panel s cl osely fit toget her to prevent gaseous exchange - and thus heat

transfer - S nmon sul at i out e npl oyed
in the trﬁﬂ%pﬁ?mprﬂﬁe't'gnﬁe?apﬁ eengnﬁ%cihqr{}e Ak &G’%@g Cé%a‘ﬁgath%é’g‘ gul d be
pl aced ar aémthnavmant@laWch@actotwmwsdohyamée f@areg@rrli]ﬁé Rbdobbigur e 2
shows a contai ner with weat her proofing vvs a first enbodi nent

of the in§88diteRe. Hasdhearbiscehgin sBd rﬁaalé%é‘l"él'fi‘?'eolﬂ B0y IBoOTEgREdat a top
end, 51 apgs ﬁcé%rbéﬂﬁahs'é% The Iél/v%?‘@rmBQf itBe alidard fthy, OindBctuasirde wal | of

a cont ai ner ane | ower I n cl ose proxi mty to a base of the
cont auiher(thvlwghr @bh@%@:%ﬁ@rlb‘l we&&féﬁd)coln@rmséouq:hmﬁ Broyimétye vbtithent . a

car dboar dyencl suler, dastﬁ gk el l e@w% Rl feﬁﬂﬂtt oty of a
? "1 a.% ded(f Cg g ﬁe c}

cont ai ner, exa Si ap and readily
avai | abl epadt tﬂmugmsmrbwgated qifl 833ding maanbeSButwhlcﬁed']ayThremimm aend of

the sl eeve ma i n actual ct (thoug 0 etssarfl referr be in
t ouchi ng B‘?W%Fﬁ’ 3% W@ bHs -C¥EBIRT yaéeD Gl ? K s ced by a
di stance gebyem &d\ﬂpﬁl@@' 2BhtdIagren 3ridangs fobYtevhpéraeurd SPREdINGatrgns 53
whi ch may conpri se separate cardboard wall or, conveniently a plastics

f oam %‘bacB?V'n‘Dh@QQBIt@@V@@l CaRpEitEe A JHEhEAROSUMenis Uy PlasRMENAtQr e
control b@ %}ﬁvbPQo%léHtg aéggaa% a%agépu y%cné %3r§ﬁde§?mn<awr§e&% is for

pl acerrent ri gerant or ant packs suc packs
simlar obijtbca shlg\)h ttheemal gapadiey. min usapatcileglad]ate@s@ containerswalljSfcent a

cont ai ner _wal | nent

bet ween tﬂeseﬁgp l%’i@ﬁ‘gq’%grcﬁﬁg Sp?orau (ﬁé{'&gkmgﬂ" b\g}éw%%} zlég%%?can be
pro?/l ded pacis waﬁ!thef ptdgmdgl Qt’rﬁit mm)sgrﬁe)etrmresa% ﬁ:ahhbenm@lvtdanhlrob a

cool ant pac in to be determ ned. Equ suc sist in
T onthg” BehRE ISk GrEsUEe £o SnRBlE the Baribbaisldh oadaat g6k METpade 55 | n
a state opeRftbiAIned. ateRually! B&EH ldpePturd may assist in allowing convection

currents to flow.

Figure 3b shows a coolant pack 53 in a state of partial state of insertion in
20 an exaggerated off-centre fashion with respect to the sleeve. Figure 3c
show how refrigerant pack 53 per Figure 3b is flush with the top of the
sleeve. A few thermodynamic concepts are involved here: heat transfer,
heat absorption, and phase change. These principles are some of the
components of the “zeroth law” of thermodynamics. That is, all systems
25 attempt to reach a state in which heat energy is equally distributed. If an
object with a higher temperature comes in contact with a lower-
temperature object, it will transfer heat to the lower-temperature object.
It is to be noted that certain goods must be maintained below ambient
temperature; others at above ambient temperature and some at elevated

30 temperature.

Turning now to Figure 4, there is shown the container as shown in Figures
2a & 2b. Box 41 is a box with temperature sensitive contents; it needs to
be maintained within a specific, limited temperature range. The invention

35 provides sleeves or envelopes 28a attached to the inside walls of the
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an exaggerated off-centre fashion with respect to the sleeve. Figure 3c
show how refrigerant pack 53 per Figure 3b is flush with the top of the

sl eeve. Avbemwizermodynam ¢ concepts are invol ved here: phgaiB20roznosdser , heat
absorption, and phase change. These principles are sone of the conponents

of the "zeroth |aw. of fherno a That is,_ all yste a

reach a sFeR@INeT whoXh? é%tmgHé€eé£1“P9ne%HQF?f]tﬂ e EPaLe sybgﬁ%gj ect
with a hig earPtaﬂ@ip@rﬁ@tt slrﬁ&NﬁpmmmlchHttaeﬁ plalcBd aupsrvbabe raefrieur42.0bj ect
it will trans heat to the | ower-tenperature object. It is to be noted

that cert& r¢h§05k§1§rﬂu§'ﬂe'@e'5{rﬁi5{ﬂ ahawa ﬁ'&%%vcéﬁ@‘@ﬂj eBUSIOPSE 1482 aB0her s at
above anbb?%és RPN lJr”c% PafP R ﬂﬁacﬁke‘fﬁl eah RS WHitH havBURMhigh now to

Figure 4 ere1s s he™ cont™ai as shown I'n Figures 2a & 2b. Box 4 1
is a bbx heah ¢amapﬁ:yamheereb¢n5mtas$stcontUn&smamteneede ob depamioiai ned

within a eC|f o ted te erat ran

sl eeves OE @H@@t%ees#g%apaaﬁet %dan[ gan%Es 8mﬁ5 (IQ) ?‘e?%c%goglg%%:r
4 1 is mouymdactoesd Irdrasgiagties wisumrsne@ms Jsuchupp extrediday palysaireee gmot
shown), which is, in turn, placed ugon base menber 42. In this Fi ure

there is BPYSrEH@RS: shd'\'z%w‘é‘é?rdbdi%trﬁ RRPe| QEeENIRCeHd HEx 2 Ych can
retain gekoparisa e{&JncPéhafaallﬁtyﬂéHé:Bh@éﬁr%damrghfdﬂe@ia@m?wtéwb%ed eby to

assist in the maintenance of a particular tenperature he base, side and
top pihel Bolypropenensheedngnay afherhdypesnudiacth@asing: oG disgi G8%50am

sheets, s d polystyrene or polyurethane. However, in certain
Ci rcumtaﬁ%gf&é?ﬁ)é%&%%rs may conpri se expanded pol ystyrene sheat hed with,

for exanpl e, cardboard polypropylene sheeting or other types of sheathlng,

i ncl udi ng gl ass reinf tics. An advant e ot

sheat hi ngAﬂBﬁcg/ ntpge Og tﬁﬂé‘tspe %ﬁ”ﬂ%ﬁ&&?%ﬁ? rﬂa fﬁ'%bsr éh%/élﬁu'ﬁ?@@? i f the
cont ai ner mg#, eeeinteghallynnisiagedarcenavicohtdiner iatle nadd iKRAbERR e
However, as shown, the |ong-side panels 23a - 23c have inter ockln

feat utes MWEhBY teashing fsGB2459392. However, as shown, the long- SI
panels 23a - 23c have interlocking features between themselves,

conveniently by way of corresponding rebates, whereby to minimise the
presence of any gaps therebetween. Panels 23a and 23c have vertical L-
members 32 attached thereto; similarly the short-side panels 24a, 24b
20 interlock with each other and with adjacent panels of the long-sides, the
L-member ensuring that there are no gaps between the corners edges
between adjacent side wall panels. Specifically, a first panel defines a
rebated channel on an inside face of the panel, the channel being
adjacent to at least one edge, the rebate being defined in cross-section
25 by an edge face of the panel and a general L-shape, a first arm of the L-
shape section defining, in use, part of the outside wall of the first
member, the second arm of the L-shape section having an inside face
opposing said edge face of the panel, whereby to define a rebate into
which an edge portion of the second panel can be received and resiliently
30 retained therein. The upper insulating panel 27a, as mentioned above is
generally similar to the base panel and engages with the upper edges of
the side-wall panels, the L-members assisting in maintenance of gap-free
edges between the side panels. By having separate panels resiliently
retained, passage of air between an inside and an outside of a container is

35 prevented.
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conveniently by way of correspondi ng rebates, whereby to mnimse the
presence of any gaps therebetween. Panels 23a and 23c have verti cal
Lmenber s 80 2atoid617ed thereto; simlarly the short-side pamsBofm10524b
interlock with each other and with adjacent panels of the |ong-sides, the
L- menber ensuring that there are no gaps between the corners edges between
adj acent side wall panels. Specifically, a first panel defines a rebated

channel ORefitrihBSicie th atguref 5 ! therpagehowinhe vidvaioh @lnverRipegsoalj whttist o at
| east one edge, the rebate bein g defined in cross- SE?ﬁgl Qn by an edge face

of the paﬂ’éﬁcmt‘a ageinsidg face 8f aside panel, hhis dif fE‘?{Bpﬂe%\éecg
def i ni ng, i 'thé'i%st%%rdt o‘?ftﬁeﬂ%p‘alééls'rqﬁaﬁ@l tl)elﬂp HBANEHTBY &RBE! baklte second

arm of the ape section having an 1 nsid ace opposi ng said edge face of
t he panel lpewh@reblye tapothstti sleewe r5é90at as icreatedhby raraﬁrrmtgeb%rsteptmn & the

second papel r V. t r e upper

I nsul ati n@ ;S‘!a?ﬁgrd %JJ 8%%“3&“ | oneéﬁaboévﬁﬁl %’%ecﬁ:aﬁla ?%eggnérfdar t'H-h:?ﬁe base
panelrrbandﬁgumgeme V\d;pbétetrheoummseseégpancbéd t belystyienwal It jmanypscal t forr

L- menbers agssi stin mai nt enance of gap-fre es. bet we | de

panel s. F\'Q@Wfbt g’@ﬁgF aPe 9RInBRCkS den % rtn't“Fr etP/ g Ak dnaﬁéagﬁ)gg €air

bet ween aemdlwéte G GRfegésnde tof maikesihaianProdsctdovavsiAt ed spetigiedi ng now
to Figure 5, there is shown a view of envel ope 50a, which is attached to an

i nsi dE f atamperRtyfe £a808e thamaintaihia thermak envirgRmSnteife ano insyiateg:
| nst ead Oli,h.g@glggp%ﬁta.ﬁ&an%uggs%& ded | RdebY (RO rBdBé‘fé' %nﬂgsrteﬁﬁ@ the

cool ant s 3 - as creat an enpty box s ctiron of cardboard, for
exanpl e -reqdrearhentsaj or face of the sl eeve shown in the figure, the spacer
conpri ses expanded pol ystyrene. It is typical for refrigerant packs or gel
packs (and other types of materials) to be enployed as a refrigerant, to
mai nt ai n By pHiddhgta \thicki $paa:e$peveﬁ|mdtﬁeempﬁkattyueeemtange paploadi beiagn a
thermal environnment in an insul ated, sh Ipcpontgctc ntai ner sufficient to neet

the phtodudisiedgegdydthipufe CPBERINFRMEHEST etween the load and

refrigerant pack would not be realised. Such packs have previously been
placed loosely in the container, sometimes within boxes. However,
disadvantages arose in that the refrigerant packs were liable to
congregate in a specific area(s), especially when the containers were
20 roughly handled (which may arise due to the nature of stormy weather
and/or a poor landing at an airstrip) providing an uneven temperature
distribution within a container, perhaps damaging product which comes
into contact with the gel - packs; equally, the gel-packs or similar may
become damaged and rupture, potentially spoiling the contents of a

25 container.

The gel-packs comprise units of a solid, being of a generally rectangular
shape. With reference to Figure 6, which shows a side view of a sleeve in
position upon a container wall 29a, Applicants have determined that by
30 reducing the width of the enclosure 51 from the top wl to a width w2,
where w2 is less than (say 92-98%) the width of a gel pack w3, then the
gel packs can be safely inserted into an enclosure without fear of the pack
becoming dislodged as a panel is erected (it will be appreciated, since the
height of a side panel of a unit load device is frequently of the order of 2m

35 or more, that the subsequent insertion of a gel pack is ill-advised, since
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By having a thick spacer, even in the unlikely event of a payl oad being

di sl odged within a container, direct contact between the |oad and a

refri ger amo 2peciseimoul d not be realised. Such packs haveprprmB20u#ioyosbeen

pl aced | oosely in the container, sonmetines wthin boxes. However,

di sadvant ages arose in that the refrigerant packs were Iigple t.0 congregate

in a specHie & pagk)coddpbei pble Rhefot ReinGnRI3CREr BrORG'Y ritiyAI {tShandl ed
(whi ch m&@pﬁ&ﬁgﬁ{ﬁ)ﬂ#%mt ufte @kast Width WeakPekoardber dapaant! andi ng

at an airstr Ji'ng an ‘uneven tenperature distribution wWthin a
cont ai ner ypperthapsatenialgi ergplsyeducardboart tavieg mare dwathed adxricalhe gel -

packs; equal |. t gel.-p I.m t ,
ot ent i ol Prstibs Pafy Thi Gl ke Berbr Auliftbolar e, O FR0BEnater 48 1 o2
units ®f pre@ntdspitegeay Oheaemesiepal myyrieetFlaged sucbhty. itWah a gherence to

Figure 6, which shows a si view of a sleeve ipn position on a cgntai ner
wal | 29a, bﬁﬁb‘?‘?rba‘?\té\g‘ﬁra\fg gEFeFﬂFV\‘f?é?Fﬁv h2NEEGOY TRt AR '%tlﬁseofoc%t he
encl osur echdvddtom tharéms Wo t pravidé deh wformhetemp2ratuirkessittiinarthesay
92-98% the width of a gel pack w3, then the gel packs can be safely

i nserted PHDBSRerer?f heueant@ingiout fear of the pack becom ng disl odged as a
panel is erected (it will be appreciated, since the height of a side panel
of a unit load device is frequently of the order of 2mor nore, that the
subseguenWhilss ¢éhe icimenkiansgef theagkl pack can advy sadack sicethat fas begek coul d

ony)  Therdnshfd BRI sPhiBRRal i R PR Tk TR ab iy P 60l oyea
car dboar dxhagieegn or®eginie Thanemavdlgpe cial cophastiesty boandfactbired dourhd al so

be of advantage in use of .the container, to prevent spill . ..Ihe _envel ope
may be pl SeEHI_tRGhchoard. hheesop pPrse ey dre Setrgéje%%ﬂ%laﬂer, P

wher eby t@n@élét;é} $iAct heids EophmoPny B5éd PRatevial @tRe tpacRBgMIIRdastHyi f or m
tenperature within the at mthere of the container. Wilst the dinmensions
&

of th&> geBngdbr dlts {err fabrica gkarg astaching He epuelppes are well known.
A length of tape may be attached to an upper section of an aperture, in

the middle of a face of the aperture; by placing a lower side of a gel pack
in contact with the tape, the pack may be lowered in a controlled fashion.
A gel pack may have an indentation upon an edge to assist in this

20 procedure, without fear of the gel pack slipping either side of the tape.

Referring now to Figure 7, there is shown a plan view of a cardboard sheet
prior to initial folding and having a rounded 75 indicia operable to help
handlers to locate and position a coolant sleeve when attached to a foam

25 panel and spacer foam. Front face 50 is attached to a spacer foam and is
separated b leave 71, 72 separated by intermediate elements 73 which
define the thickness of the coolant packages which are installed within a
sleeve. Figure 8 shows how the cardboard tube is formed prior to
placement with a spacer and attachment to a wall of a container panel.

30 The advantage of using a thin card or cardboard like material is shown in
Fugre9a and 9b where a sleeve is shown in section in open and folded
stats. As mention elsewhere, the ability to reduce storage space for
unused cartons fs particularly welcome, especially in the air freight
industry where volume has a cost, not just weight.

35

12



found to be of a convenient size and weight (3Kg) is dinmensioned 44.7cm X
28.6¢cm x 3.6cm The envel ope is conveniently manufactured from corrugated
car dboar dvoBhreesen nore gel packs nmay be inserted withiPOTaB2eTVBLEGPE.

Since it is a conmmonly used material in the packagi ng |ndustry and the '

skills for_ fabricati d attachi th I Al h
of tape MEUES A EnEhdOR SN HetePIdcRtaonn BETSHECHNE: Yo of (Mt dal o

of a facepeéké hRaRRBIUFR frYn Eb?dhd)ﬁdaorl m@f.cssgld@em as#ebf pask 210 cont act
with the tape, the pack nay be lowered in a controll d fashion. A gel pack

may have ammi inddhickness up&nsaﬁab@géaf% QLI ﬂomwm@ew@cwﬁw@a &k t hout
fear of thg.ge egrgggkgfébw 1/9Er 2550k HASHEARE. 1oRP RISl IpBRM 1O

Figure 7, shown a pl an V|e‘wo a car ard sheet prio initial
f ol di ng amthylane nd CPH. oﬂndeﬁe?Sthesdl a@ira Gped abiitd tgﬁlheapk$1a¢mn9rl§lr190 | ocat e

and positio cool | eeve en attached o n

f oam FroHFDF'S]@é'”go '%C'a‘?tﬁ?fﬁe e, 951 sBEINSY f?'EIH%Fa |ggsgvpaz§rg%u§8€cleave

Z% 72 lseatag@ftb@#.ktbyowaihe&r ﬁﬂdl@ﬁ@ s¢/<e|rr,;ﬂwme73cﬁvxma¢brFatnseknmnth|T¢ieness of
e cool ant packages ich are inpstalle in asle 8 sh

how t he cX4@d®o ?@LFMB'anYflEﬁ rFE'B'epF"e@ltego ﬁ?‘é‘b‘@'f’rz 'tﬁv E?%E‘E‘gra nd v

a“aCh”E”Eh@?m%té@' L@ Brfipt aliRer manilal, ThreahtdHAdQarf Wdugrial thin

card or cardboard e material is shown in Fugre9a and 9b where a sl eeve
i s shotwn regWationsn A ponyenieahdizesifdzel packtkas ﬁgemréwn@ﬁoaesémmx t he

01110y 1 9ghRiios BRIl LRl AP LuERNS B LEPAILE WA hove! o,

especi al | naastr ere volume has a cost, not j ust
wei ght . Fi gsldes tdQaoduddla edfingefantgiacknd second perspective vi ews of coolant
packs, manufactured from cardboard or plastics sheeting, say of 0.5 - 2.0
mmin thickness. A suitable card could conprise die-cut corrugated board

grade CL8RQWEQQING palk t8 BiguFédl® pJ a%, | gferk Sate0 Whe@ims ideyaipploy ﬁl’*‘bﬁsﬁne
LDPE. In use, these are filled w packs conprising _gel/chlori

bi oci d2 mAspectEeofgdle b’é’iﬁﬁ‘@'oﬂorm@éf eBr glnsé‘o\)ﬁ@t arihatperais 6f KEhePED| m x
at 0. 3% pgk YIBEVE O WRILRT is &howh KROWN comifressed state in Figure 12.

temperature control pack is shown from an end view and from a
perspective view respectively I Figures 13 a & 13b. An empty sleeve is
shown in Figure 14 - a double sided tape is used to enable a plastics
20 buffer element to be attached to face 50 of coolant sleeve. Figure 15
shows a further embodiment with a partially inserted temperature control

pack.

The foam panels of a container are conveniently of a laminated
25 construction, whereby, using different densities of foam a lightweight yet
stiff structure can be provided. Conveniently these can be provided by
commercially available HCFC-free expanded Polyethylene sheet (LDPE),
where there is a closed cell structure with extrusion skin. This provides a
low water absorption and water-vapour transmission rate. The foam has
30 a high resiliency and flexibility, excellent cushioning behaviour and
excellent thermal insulation properties, with a temperature stability of -40
to +70°C. Commercially available foams of such construction are
manufactured by companies such as Knauf Insulation Ltd., Sealed Air Inc.
etc.. It has also been found that when laminated panels of differing

35 density are employed, there is a reduced tendency of the product panels
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water would typically be triple treated - carbon filtered, UV treated and
chlorinated, to conply with national, international and industrial

regul ati one.20A/BeTIYENI ent size of gel pack has been foumrdTiGB208/0053aMm X
287mm x 40mm Figure 10c shows an outline of a card which would be fol ded

to produce refrjgerapt pack Referring. now to Figure 1 - 15 re are
shown det 5 IP9Y%f PPQBsa'gsWPE”BEe tcﬁg'ﬁen%ﬁ??t&ﬁ'%vﬁzi 'ZQﬂjt se'qr]lt Eﬁé% a

phot ogr apBa@fp@nsgegeders gfovsdEey eresieing NcdrasiedwivHich acarorpastistlg state
in Figure 12. A tenperature control pack is shown froman end view and from

a per specfefpsm ped retypea a0 ariginalmogitiery, alBelf ig o pitegfaghiany si eeve is
shown in Figure 14 - a double sided tape is used to enable a plastics
buffer element to be attached to face 50 of cool ant sleeve. Figure 15 shows
a further Itewbbbe rappreciated shatavaiialions philke irsulatinpdagewdnd bomeperpack.
The foam panel s

I a gcontainer, ar venl . | and.nat e

const r uct F&n PORR! jeéby,orugf(ﬁa-'pd?‘f Fﬁ?gﬁ#ed@naglgt'%gﬁ%\f Sgﬁng'“géglal g% a\l\t,(gidght yet
stiff str Flsittttrreaalartg:eewnen‘iudzedworﬁmvanmntwwu|t;|hmsecoamietaey pn contad by
comerci al | vai e HCEC-free expanded Pol vet hyl ege sheet (LDPE), where
there is }ﬁ”%l_ gn srﬁ'dgtqfut!}%ff&uj}@‘fw g’&?f'?dé‘iag 'ai]ki ngyfﬁlesp'ﬁﬂ VPAeY a | ow
vat er absg¢d bﬁnar@ﬁﬁ‘%é\ﬁ{eﬁ't; YoBaylcahl GO PAEY Gpof A Basd pidradnenasion hi gh
resiliency and flexibility, "excellent cushioning behaviour and excellent
ther 0 i AEwadlsi @nthsr epetaines, witht & sabseapritaeieddios abithe tyallss by 46t o +70
0C. Comrerci ally-.avai -fﬁ@é}ﬁ h r WG | iR e tjured by
conpani esglgﬁtfgh %Cst ﬁéﬁﬁ'ﬁgu ati o‘ﬁftlj?g%, ¢ ea édaj%lﬁﬁréq]rl]@.&et c.. Elﬁ% I_has al so

been f oundherhb¢rspheithbatnifeart of thenweladl obllafisidgr i Mhisdbasiheerafeurdiiooyed,
there is a_reduced_tenden of .t he product, panel st o bow Throuyal

appr opr i aFBa@ﬁof’céa% ﬁ%?@%ﬁaf)g,a'ﬁ%ﬁ?%?ﬂ S'piﬂ%lgxac'ﬁﬂleoe i@lvg@t @% to
provi de aappsicidteatthepat @ipie tramifehoftprodice shbaehk\thdeaimerthatgprodlictrn to an

original position, albeit inalimted fashion. It will be agtpr,eci at ed t hat
var i al? on¥ilbmot Hee jim < teMAfyabsecoHFolledepppnment.  In a most simple

embodiment of the invention, only the base insulating member L-
members extending from the outside edges thereof. Notwithstanding this,
it is preferred that at least the top portions of the container have panels
with the L-members extending from outer edges, whereby to enable the

20 goods to be covered in an equally simple fashion. In the alternative,
straps could be placed around the top of the container and around the
sides, but many of the advantages of the speed of erecting the containers
will be lost. Equally, the corner elements of the sidewall should similarly
be protected.

25
In summary, several features worthy of mention are: A) The coolant
sleeves or envelopes fold flat to reduce height when shipping to point of
use as well as for return logistic operations when systems are flat packed
and returned either by air or more often sea container. The actual result

30 of this feature is that the Single Pallet System is reduced in height by
200mm or 22%, The Half LD7 System by 300mm or 25% and the Full LD7
System by 500mm or 25%. B) The insulation, such as XPS plastics
provides a buffer layer attached to the front of the corrugated coolant
envelope provides an integrated insulation buffer layer that avoids the

35 temperature of chilled product being shipped from freezing as a result of
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are possi ble. For exanple, the base material may conprise a rebated portion
and the L-nenber horizontal arm woul d be conpletely in contact wth the
under si dewof2otomsei7msul ati ng base material. By the provi CoGBR10CIFIaN
arrangenent, goods can be placed upon a base prior to erection of walls of

the container, with a subseguent erection of the walls t he sinple act of
i nserti ngPlaremsnt: HirgCly CRXhHel ao"é%‘q‘??fétdplaﬁk dﬁ??gﬁ‘} 'f‘Lﬂe tBée%ﬁ?E‘, it hout
fear of theanalhle ¢RdRRSIFTSuchi faytdshdRePe P Bet 15 enaPhm, prefdradlyl oadi ng
of air-cargo pallets, for exanple.” | t will be appreciated that a rapid
transfer 47.prisduttarehereducts; e preidenan pifedtive BamriernoandheC) The

t enper at ug e- rol | i . Si di fof he
nvent  on SRTY e 8s S HERE ooiar BnVBEpe AENGCIOR PRERE of 1o

out si dg edgémmhigr 460mrhiatoni bhs traadel) gpveni distanicei of pppfoximetelyhtm att | east
the top portjons of the container have panels wth,the L-ne [ t endi ng
from out eftSeRRER™ {HhaPey C?nljy desiang ﬁéadBBszh? &ogéar{:}()e%?l%sdﬂﬁ 'ngn%qual ly
si npl e f aglkeninsLigtionnarkleiofatie sysedrmanauvey pdienpdlacegtuiraurahd he top
of the container and around the sides, but mane/ f the a vant@%ﬁz. of the
speed of deakadiengf taeeladnt Winesr insfirtad HRta sBe . %g%q ISRVEIGRE ¢ St| ement s
of the si dgyal) PQ?N' gloi‘gsm (%]rarétﬁpﬁean%ﬁﬁia‘%Qly lIDHATBfrBm SEEr Basd eat ur es
wort hy of nmention are: The cool ant "sl eeves or envelopes fold flat to

r educ @0 heiinght ativre rpastel ppithgstlseqmient packss insestagepPushing dher Bistrpadhogi stic
oper ati ons_when, syst r et i by air or nore
of ten seagé%(l-’lulfag%é Wgﬁe'%%% E@?E@%g%?ﬁgﬁ@t aIS§ 'ﬁé@?ﬁ?g l%Eis}{:.(:"'gl'hat the Single
Pal l et Systemis reduced in height by 200mm or 22% The Half LD7 System by
300mm or 25% and the Full LD7 System by 500nm or 25% B) The insul ation,
such as XPS plastics provides a buffer |layer attached to the front of the
corrugat ed cool ant envel ope provides an integrated insulation buffer |ayer
that avoids the tenperature of chilled product being shipped fromfreezing
as a result ofplacenent directly next to a coolant pack inserted into the
system at -
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20C. The thickness of such a | ayer need be only be 15 - 20nm preferably
17.5 for many products, to provide an effective barrier; and C) The

t aperi ng wb 20tee136nr ugat ed cool ant envel ope fromits topcamuwmwi@hd 460nm
to 440mm (on one nodel) over distance of approximately | mat its bottomis
specifically designed to avoid the cool ant packs hitting the base

i nsul ation panels of the system causing potential rupturing and | eakage of
cool ant. Wgpvgnserted into the cool ant envel ope, the first cool ant pack

sl ows or stops approximately 100mm fromthe base insulation panel with
subsequentl. pacis temperatede peIHrelgsystent ifes @ ﬁwp@rtageatq'yera&m% dreet the

surface O&aggﬁrﬂf‘%‘% Ie{%%k"c?rﬁé andepq/ﬂﬁi A\ '\’Eovér th Whperbtie Eomdrb0!

system fo ansport “container having a base an east one side wall
and a 5oveysterﬂneotrmnmm@tajfroshdaidatsleﬂvesyawemfmtrpndsﬁen:gna mejerapleees] eeve

{arporat UMb 9 GcIdGh ckrts EOG A nsmacoule, HhER BRcR b T " °

oper abl e beacREAItD & SIREHALHE @optaIhepbppratie toi richain, témpermtuteacontarol
tenperature of an atnosphere within a cl osed cont ai rﬁe %rtﬁl rtue of, heat

transfer WREks wiint FEpHEERN J EMPEERIYAE O AheHBPSM Hluetclosedy
tenper at ULgnCRAts 9 2{ PHBUE BFAGEN SR wiR it LatribgiiRire, tle sleoenes

i ncl udes spacer ns configured to determne a m ni num di'st ance between

producd wcohiattavitopredwer and a tenperature control pack w thin sleeve. 3

A tenperature control systemaccording to claim1l, wherein the tenperature

control pack includes a water based gel having a high thermal capacity,

wher eby t Q@ enal eempeadtureut@itrole spsteat uzrcxeordibgl tw daiti ent whandnethe and

above anmbient to be maintained within a.desi t erature fil 4 A
i, ‘GHlE Rilrhy

t enper at ulsls'eec‘,’Snt"P‘EJPdE%FBﬁF%{'CC'B'FGPﬁgC?Bﬂ%‘i‘%ﬁd PRI t fe
conpri ses gfighte BRtRickdl pFefdt WWtRAh a0cewaime andapeaiehseratoare tbﬁtrol

15  pack within sleeve.

3 A temperature control system according to claim 1, wherein the
temperature control pack includes a water based gel having a high
thermal capacity, whereby to enable a particular temperature - below
20 ambient, ambient and above ambient to be maintained within a desired

temperature profile.

4 A temperature control system according to claim 1, wherein the
sleeve comprises sheet material configured to define an aperture for the

25 placement of a standard shape temperature control pack.

5. A temperature control system according to claim 3, wherein the
temperature control pack is manufactured from a plastics material and is
filled with a gel material.

30
6. A temperature control system according to claim 3, wherein the

temperature control pack is manufactured from cardboard and is filled

with a gel material within a plastics bag.
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pl acenent of a standard shape tenperature control pack. 5. A tenperature
control systemaccording to claim3, wherein the tenperature control pack

i s manuf asounwdizbT7om a pl astics material and is filled wcTiGBRODAlo10%at eri al .
6. A tenperature control systemaccording to claim3, wherein the
tenperature control pack is manufactured from cardboard and is filled with

a gel matdrial V\F‘?‘Nﬁﬁt a?"%ﬁ‘é?stfPE§sﬁa§1 P. CoNAREranthesPIGEYE FOMPISEYY 7 a

cont ai ner eﬁ@r%l@' @yﬂ\’rf‘drfdé”&ru'b%' BAd asprRBerAkhis Cyhé nAbLRR eferhentaBdingpacer
neans, thg tubul'ar’ el ement bei ng operably attached to an inside wall of a

cont ai ner Opeml\epﬁ&@ﬁh&ﬁeéﬁsa@néﬁb‘ld%g}"’ﬂ'h@fc@ﬂ%ﬁ'r]@éicI&h?OSB@CQF §1€dt%ed from
a cargo, t ﬂgrqge Y dfe car liant pack.
8. A cool an?B 'F%etbg g@@'}?ﬁg. %ggl 0 Pgl Fn ggﬁ‘gﬁg&erfgﬂ;nr? t%hgggc‘?%éever%h&ﬁ)\'Q L:%n use,
an uppgr gestdntrdamnagea blyocsmrtaseof camgo wiib @ no@entlpavkdt h of t he upper
section being dinensioned to all ow the passage of a tenperature control
pack into the aperture of the envel ope, the internal width of the aperture

at the |oger sactdfianbeidede 8ecoridiad tb hdaivh dz, hwﬁér@nt@iﬁ)gre@t/erlees;omtml
pack. 9 . A cool ant sleeve according to claim7 or wherein the envel ope

has aper t 4P@sam MPPES SREFIPS afitbABY <f GeeHab! Eg HEeE"dfT’l't‘@fnt rthendPrEfvel ope
to be vi e\é@&mnlg rﬁg biABARBhEd A bR \n%e' a&éslagbn& 8 teRiRS LRl EomPalt 1 Ol

systemin accor any one cl ai ms
10  pack into the aperture of the envelope the lnternal width of the aperture
at the lower section being less than the width of a temperature control

pack.

9. A coolant sleeve according to claim 7 or 8, wherein the envelope
15 has apertures in its walls whereby to enable the contents of the envelope

to be viewed.

10. A transport container including a temperature control system in
accordance with any one of claims 1 - 9.
20

25
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