DELI VERI NG PRODUCTS FOR HUMAN CONSUMPTI ON The present invention generall

rel ates twoaz/igseod and system for delivering products fopchdBenessso
consunption froma nmanufacturing centre to passenger carrying vehicles and
a method and systemfor nonitoring and gontrolling distribution of such
products. On many forns of passenger carrying vehicles it is usual to serve
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. distribution of food*B#®¥%he passengers. The |logistics of providing food to

passenger carrying vehicles to neet the vehicle schedule is conplex. This
di stribution pMEITHOD ANDSYSEIMIOR Y BRING PRODUEES F DIMAN strictly
. With hygiene regul ations. Further, gg@bhgﬁggfroducts are fragile and can
easily be damaged. The food can réé@' i ng tenperature environnments
and handling in order to avoid spoiling or danaging the food and to neet

heal th and safety hygiene requirenments. If there is a problemwth the food
product, as'hg presend invention garerally nelates to A methodpndsystemdorodeliperingpredudts woul d
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their kitc Rsind3" gﬁgdd’ ShiMEd3 i i i o trays
whi ch are {U(;Jla e |ntoof? gsﬁie%gu ragcsj‘i,ti-ona{f)ils%ﬁ\étj#e&nuﬁg?gégf e?'{)l e%s and

t he nunber mdal.ningpassengentadryingtvshicles whersl spegesisiapremiuvinos. g drasts anfle poi nt  of

manuf acture of .the fopd.to t r equl n f _a passenger carrying vehicle
Lo whi oh « Pl e fsa it pEPdet BFRiteb fionh PABRET B1s. 08 5 ol ot oc
caterers rQﬂjﬂeyﬁtof&l@dvﬂéf%g@isu%ﬁb&@ffdoﬁlt@&d sfghirk.i on to distribution
facilities. A though WO 02/ 10952 PCT/ GBOL1/ 03330 2 sone products nmay be

bought from food manufacturing centres, this is generally a mnor part of
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efficient dist ution system which can | ncor%gté better tracking and
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WO 02/ 10952 PCT/ GB01/03330 3 allows a user to display the imges or video
for retrieved | ocation and tenperature infornmation thereby enabling the
product s ywe oBgodshewed during the history of distribution périgwepssgsiucts to
enable the identification of a problemin the distribution process. For
exanpl e, the products could have been danaged due to rough handling during
the distribution process and this can be identified fromthe inages or
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avai l abl e far the ity control audit trail to enable not just the
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be nonitored during the distribution process. The present invention
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sensors linked to the nonitoring systemdirectly can be provided in the

| ocati ons tigforeamieroiuitablgiferfitting ingo trplays to gp outadhesvabinle ergraircrafborn tdimr mat i on
stored on a product includes information on tenperature conditions for the
product and/or an expiry date or time for the product. The nonitoring
system canIi ischumfcmjer?abnhag;esagwwﬁoﬁnoqﬁoﬁddh siokepfiitient diu&iguﬁdsﬂ ngda
warning, to warn if the received tenperature neasurenents and tagge
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that the tenperature is unsatisfactory for the product or the expiry date
or time for the detected product has passed. 'Thus this autonated warning
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identification of the substandard product to_enable it to be renpved from
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di stribution system Thus. thi s _ aspect of the sent invention can
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usi ng a programmuabl e conputer and sui tabl.egd;jr ogram code. Program code can
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magneti c, aetriesé logaticreapdaanperatugsiaformatiomfor @ peatuceat widekiraintihé romathpect , t he
present invention provides a nethod of delivering products for human
consunpti o 8% a nmanufacturing centre to passenger carrying vehicles. In
a manufacturing centre the products are packaged into carriers, where each
carrier carries a nunber of products. The carriers are delivered in bulk
e.g. on a pHiusithie aspsctofdhepresantiinventianagmoyides for fullraceaabdlityiof pradustsslyring e
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transit. . In a preferred enbodi nment_the containers conprise trolleys which
_are pushed By pradiets ayinot bayetbeen met sEhwg arqualify contee) apdif trail éssprapwided by ser vi ng
the food a J riﬁ%'nﬁ . i tdfﬁ'ri rol.l eys. Thus
this aspec?ﬂ% t esmgse Iﬁ%@g%&%&ﬁ pr ovf’@g%%gﬁgréguﬁfﬁ@gn stgurt%gm i ni ng of
. the del i verprosegs tocra iddntifiedepackagi ng of the products at the distribution
centre is avoided thus saving tine and effort and avoi di ng the wast age of
packaging material. 'In the manufacturing centre, the manufacturer is
provi ded w L i #}g@,ﬁ %g@g Ihe products
are thus pa%?gg%ﬁbgﬁ?&fntgﬁngﬁ% e narl#ﬁ‘agg?lgrer tgr?iﬁgogg@g%g?mc%?ryi ng
vehi cl es arrdeaives andrstared in assoeiation withahe bgation and terhperaturelinformatien. Bhise used.
This use of the sanme carriers for packagi ng the products fromthe
manuf acturer right away to the passenger carrying vehicles sinplifies not
only the delivery logistics, but also tracking procedures for food products
as a neans of nonitoring conpliance with hygi ene regul ations. Further, the
avoi dance of repackagi ng of the food products greatly reduces the risk of
damage to the products. Thus this aspect of the present invention is
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In order to provide for accurate tracking of products, in an enbodi nent of
the present invention the carriers each include a unique electronic tag. At
poi nts i nwide/m@bstri bution the tags are detected and a compgdiEkoipyBoem
receives the detections to track the |ocation and keep a history for each
carrier. Thus each carrier of products gan be tracked fromthe

manuf acturing centre to the passenger carrying vehicle. Further, the bulk
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aspect of the present (i nventjon provides a thod of delivering neals to
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vehi cl es for serving to passengers. Thus this aspect of the present

i nvention enables a distribution centre to be quite separate to food
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car ef ul ntrol procedures,  restaurant
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drawings, in which: Figure 1 is a_,schematic diagramof a_ _distribution
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accordance with a first "enbodi nent of the present 1nvention. Figure 3

. illustrates the trolley 8 and carrier 7 in nore detail whilst Figure 2

I Tustrat eS‘I‘ﬁi.L»1 gsp%gtl okf tgee 1')11e\s/e% %%er(ft?orﬁtc%jl ‘ehdble {ar%d{x*&é ) lgie%i(lad right from
manufacture through to the point of consumption or sale. The distribution process can
involve a central distribution, or a chain of distribution centres, e.g. a hub and spoke
distribution system. Thus this aspect of the present invention can encompass a single
computer system, or a network of computer systems. The present invention can thus be



At a food manufacturing centre, food products are manufactured and packaged
e.g. rolls, sandw ches, pies etc. These are then placed in carriers 7 in
accor dancwowztiwsan order from a distribution centre 1. Teeraaotossszo 7 W ||
hol d a desi gnated nunber of any type of food products. Alternatively, the
carrier 7 may be required to be filled with a mre of food products. This

i s dependent upon the order placed with the food manufacturer. Each carrier
7 has appl implemsnied usingiapsesrapmablecomputer and spifable dragram codmilrograg  The t ag

can conpri i roni . s wll be
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tag can be stopait msdivmye.§. dAoppy HiskAgard GBRECDROM ctprogrivamableedethdrgtg r eader or
a static tag reader mpunted_in for exanple doorway. Thus in qgrder to
fulfil an GFWES, or# tragsiantracdinm suchyasqyg cleshicab opfiqal, MisrovaYe MAGGHOEX of

. carriers 7.} .onder 4 carried by a palette 4a. The palette 4a has
nount ed théérdg%%eg"r‘&%gl r%)lbrat ed therein a unique electronic tag 6. Thus,
when the bulk order 4 is put together at the food nmanufacturing centre, the

thetag 6 8 aaqaliphs Bt abodit shect e pBsettneniiroudir amedod of o on a @
conput er - sisfiGdAmoduess fbf‘ﬁlﬁﬁd@édn&%ﬂ)tﬁmtﬁ&ﬁﬁ%éﬁﬁ%&ﬁg Rertf B pagengerst em 12

at the distribution centre 1 fromwhich the order for the fodd products
ori gi nat ed canrying vehiclgs,yIna mamdagtening ceotre therpgodustaare packagaddstopatriars,acks f ood

products whi i e p .S | | k. order 4 are
transport ed” h%ge %ﬁ@éﬁﬁﬂ@?%@?{%ﬁt%@-{g ?g{o(raﬁgfjt ?@%&%ﬁrg an: %ﬁg&?@ieh %‘ﬂ? R-8or der ed
product's 4 ogragpaldieio udistitsiion bantfeO At thé distributiekcentra pebdeierhined namberdel i ver ed
into the distribution centre 1, a tag reader 5 wil] detect the palette tag

6 on the pa&fthercarness arplleaded inteiEaspective Rantainers fordigrpytioado thy RapRengput er
system 12 'QﬁfW@ : ttﬁ'd;ﬁ t AR B : t:he

i dentities o hgglcj:lgirérg'i grﬁs agarngléje ngtv%glc%gl et treﬁif?&g'alﬁgi the tPeadi ng of
t he pal et t passengdds dnningisansite - necessity for attenpting to read each of the
tags 7a on each of the carriers 7. Alternatively however each of the tags
7a could be detected in order to conpare the expected |oad on the palette
4a with then b ppderrdiPémbdimbR Ak coRBimEIS Eothprivg tofPYs Which Are@Mshddbyhave
delivered. Where the products are subject to strict engl éne regul ations and
require refattprdantsionghe passengerenstying Yehiclesoyhilst servipg thedoomhandsthuscarriers
refrigerati LRI 4t NI LStribution centre 1, the bulls orders 4
will be stgirD “I' rlzg&lp\g{;ggrtg?gglte%#g#'ions. In, order to nonitor the
tenperature, each carrier 7 can include a tenperature nonitor with the tag
7a. The tenperature nonitor can provide a . warning if the tenperature range
ri ses abovg%%‘ﬁai‘s@&?}i &hp nresent nxention Proyides asis t%ﬁintl‘&mgé’iﬁh%orrpri se an
el ectronic g e ThfephélaBimngiok e Hoduch B didtAbitdh CARPIRbIRYSt em 12
to allow the rég?rrp e noni toeﬂ&ng o?.t.heer}gondi tions of the carriers 7.

Al t er nat i véhys saving timecandreffort and axoidingdhewastaggenfpackaging mateniali nthe visibl e

i ndi cat or ?l“ i sfg| ﬂEi i ke I i splay a
war ni ng if%tl%é‘f enp ;ég??ﬁ’é%r seug a SVEwgéﬁ%d&r%?%ﬁ%#ég&vﬂ%ﬁH will remain
even after patieage diqysrodicty. ETHearodlictyupe thut pagsed tightdom the aanfeeturertd thy oduct s
in the carrier 7 were, VgFOZ/lo 52 PCT/ GB01/03330.9 Sﬁ‘( ose&to hi gh

t enper at ur d8ssepger gayying yekieles apdithg cpurigts ase aggn o %ﬂ‘?ﬂ BetpLeEr gRce,

hygi ene is -t O ledafr i !&gﬁ%r I 'ﬁ,g,ﬁuf
unl oaded f?%%'tmgg%ﬁ%s%{a andéi%J i(‘)déggc n ﬁ‘?’é’fl‘?éeifg&gtﬁ% e nﬁcntgfee? of
carriers 7 righhawaly forthepassenger cartyingsvehiclesdsimplifies mobenly dfe delivery dggisticsyi | |
depend upo e order placgd for,.a,passenger carrylng.vehicle...An order can
. be fulfill it 550 &6‘38%5‘09?11@“&5&%9 PERANCH 5 apeany Xﬂ?@l‘ﬁ%‘% complignee; e
appropri at gy neeglRions.CFerther)¥ié 6Vbig#dk of fbp&d]@gﬁg Bf therfoéd roduetper of
products. Thus the troII.eKs 8 are | oaded onto a truck 11 for distribution
. to the paseseadlyreduses themigk ofdamaagedo therpgoduct. | eys 8 pass through a tag
detector 10 to detect the tags of the carriers 7 being delivered. The tag
detections are received by the computer system 12 in order to track the
nmovement ofThub ¢his aspettedf the/prestht imventionlis partieyladlysnited veie distdbutiohef teod i ers 7
in and out of the distripution centre 1 can be detected. The truck 11 will
provi de t h@rodugts Whieh ats/{ragile ensiibjest torhygiene regulationsy ¢ he food products e. g.
it wll conprise a refrigeration unit and will deliver the trolleys 8 to
t he passenger carrying vehicle. In such circunstances the distribution
centre 1 conprises the sole distribution centre. In an alternative
enbodi ment the distribution centre | conprises the hub distribution centre
whi ch receives the products directly fromthe food manufacturing centre.
The hub distribution centre will then distribute the product to spoke
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WO 021 10952 PCT/GBA /03330 11 In an alternative enbodi nent, the airlines
can place orders directly with the hub distribution centres 20, 21 and 22.
The benefwio @fi10892e receiving orders fromthe spoke distri lpgtrigevi1esnbres is
that the spoke distribution centres can take into account |ocal factors.
For exanple, it may be known that becauge of a pricing policy, although a
nunber of passengers have booked flights, not all passengers will turn up
for those flights. Thus al though the airline may request food for each
passenger
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assenbled into a neal un|t W|th| n the distribution centre 1. The tray will
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centres. Yiead Ry ORAdEReHR e pumbepgf jaictsdp fhe:containers, RFfnt cooked
food. The a?nﬁ‘ﬁ? educed
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present i nVSﬁpplyQiIanAﬁfttrﬂialshm%fairp&ft fédd&llétﬁbﬁtﬁiﬁldeﬁtr@cmv f%i—édﬂg rédusedt er
system 12 to receive _and process_all i nput i nf ormati on. comruni cati ons

link 19 is serlespmparedfn & eenrghhublistributionsentre. o Ris grealy seduceshe gost of

comuni cat i el Lin| faﬂédﬁ‘ rs to be
ent er ed. Th@ﬂﬁgﬁgﬁ%ﬂ& rodﬁfcrtgﬁ(r%ag%&f agitaur r %%ﬂ%%ﬁgﬁﬁ?%MEM on the
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021 10952 PCT/ [/ 03330 1519 %lon S ped to the distributor. The
product i nft Y bh adeRoigdu gﬁﬁ@ﬁ‘ ﬁf’ﬁn ‘dat abase of history information 18
by the nonitoring conputer system 12. The product information can include a

description_of the product, a description of the tenperature conditions

under whi chihersesspiiaventios ipAicularyaifed teangleqyenicprderingand waekiagpi ry dat e

for the pr i Ied or
kept and a(r)rsg'&g]%]h P%LS%B eers‘)sa%l?fer@%aor rra |%%Mgan ’,ef’%g%% %ra%ﬂfotsaﬁfeh?gr mat i on
will aid quht catgreno’ﬂterorﬂercban singply identifysthe nitnbér@f padsengees ntedmct s. The

roducts ar rovided ih carriers 7 with tags 7a. The S 7a ingQrporate a
!toerrper at ur 63%9&996]:1 Qﬁ@'@ﬁ&?ﬂ%@eﬁw IWFE‘FWS%@ Xoggtatian, hﬁgam‘}r%ﬁﬂel
t enper at ur eoecﬁla QiR RARR fhelhidb RBHARHRE aitrerdtdt éah%iﬂﬂc%&@ﬁth algp8ks ag

detectors S and 10. déscribed with reference to Figure 1 are connected to

t he noni t ordisirjbetionxsentre. Ebe;b@nﬁtt@f placing be ondsr with thispoke distribution eentterig when

of t et agaba i oS clotpuR befnsan Ry e ot e W BB ochliBep IS 07,
i nf or mat i orTHethub\istHbutivateites wilbedlaaurias ?Bwed with e spéksdistribitien edntres
measur enent s by the terrg;rature nonitor of the tags 7a are sensed Qh%

. tenper at ur wonie arten with themangifactyping fieatre for adyulk delivery

centre. ﬁ{g&e & readers 16
are stor ed |n assl%gfrléla‘gﬁdﬁgwﬁ{{%@t he ’?’é &?{)&é@ lg)rsosttéi%et he %‘ta a;he of

. history i nfspokmdmmwﬁnéepuehﬂmmmmmbmmmwwdlsmﬂsi&emﬂﬁdawimhethe caner as
14 are al so I‘OVI ed. at locatjons in the distributi Atre in order to

provi de i ol produgts rruir FesRective, velelegifodhe | icgatr elﬁ‘he i mges
or video arg, k@&tsﬁlauﬁapcedae A e ot 260 mis el R Bdrtaiflerd

noni toring conputer system 12 so there Is an associ ation tvveen t he
time of tagpndﬂeéhﬂmml@rtheoﬂderfomgéaemecwmmwm@g\tehwbddl tion to the
tenperature nonitors in the tags 7a, tenperature sensors 15 can be provided
in locations in the distribution centre. These enabl e tenperature
conditions in the locations to be detected, and this information can be
stored in the database of history information 18 by the nonitoring conputer
system 12. The tenperature sensors 15 can be provided in case carriers 7
V\/mch do not have terrperature rmnrtors built into the tags 7a The

M . o o o o P I B = = o o o




the warning is generated. This is because the tenperature variation outside
the manufacturer's reconmended tenperature range for a short period of tine
may not ow@gRkAMesse the quality of the products. Al though pbg/gBIEe336

i nventi on has been described herein above with reference to specific

enbodi ments, it will be apparent to a slgilled personnel in the art that

nodi fications lie within the spirit and scope of the present invention. For
exanpl e, although the present invention has been described with reference

to food it i ' [ I C: r._drink

Items and par clleégcf %@P@%tqg} ?CS%%%%R%%%RP%BL&%’S&%i%[é{?gg?ﬁge\é% {‘*2@??‘2"3%“& subj ect

. to hygi ene inegitibatheosasriers Bachlincleddwatiigmdlectionittagl At oty inhksldiseibutidie
containers. Any suifable active or passive tag, or, unique iden&i fying system

can be usedhies AredetEcisd aaf @ CORpRICE Bysepn fesaiyessthy detgctions 1o Bk thelagption chi p

., or RF tag. t : o Wm ' . , the

pr esent inv@qutkia%gplgbg{)ﬁ}?ga e to ak%e{cb)ggﬁg% %gﬁ%g%%%%r@a{cﬁ%éd%@gng

nmobi | e t ag temanufacteringcentiedo theqpasseogerivairping tvehieleb Faithemthe butkgdelizery used

whi ch can be. read from a di nce, the present..invention is plicable to
Lags whi ch GAATISH OB ds aptariend cemie i e Broyided nafe ofguase bRk e E o

i nvention pykitREaAliNCINYBVAECctRRag ATBusWHeathE Rilk B6liverR it ddedo tHehBnce
(i.e. remotely) to make handling and. tracki na of the products and carriers

duri ng t he disttibutionrente, thetag of thedwllcedrrier cambe deteated Bistead ofhavingdo detect

PCT/ GBA / 03 . bstributi, i ..Nn St Qr_.noni t ori.n he

di stributi oaiﬁgft&ep’iag%&tﬁé cgz#}shlﬁ #ﬁ%é}%ﬁ%ﬁbﬁtgﬁe @Wf%wc%hgwg S on of

t he productiulk earlerde loakedivith *agiety, tHRAnEfoPhe dlk daltfersybitetesbaditheéi ng: tag
detection receiving nmeans for, receiving detections, of tags fitted to the

product s orcomputes systerp samstoxerjatosmation-identifing the identities of the sarrigrrdaadede
products ar:e. . Bgﬁlie eaq s G L gkl & Y Lon of the
tag at the lgtlontlﬁaég‘?ﬁ et elésfi on; %?%ﬁglgégifmbgﬂ%%asuré%gngtﬁp ceF%/slg%gtdr)reans for
recei vi ng ndetestithe tagefsthebulk lverriee impardert to identify the earviersidelivegredf t he products
fromtenperature detecting nmeans; storing neans for storing information on
the products, and the received tag detections and tenperature neasurenents

as a hi st ory opé embodifilent, Bt dadifcs AR indlele LERPERINE BetbdtbOforBéteaing! Or @
product in a database; and tracing nmeans to allow a user to retrieve

| ocati on arfempesaies incthe regionrofitheproducts and for wewing:if therdetecteddemperaturare f r om

ocat i on arnpeRes ikihe wglowafthepiodis &
el uai ng. 1 HRuse PRIl A AN o0, ) RELRECR! Gl MobBa forth

I _ogat i ons, m&etdaaﬁmbm&)rhﬁmf ﬁmgilemaﬂstefmina?mcad:pﬂianatmh%@mei nages or .
video I n assoGlatiop, Wt the location and fenpeyature.lnfor fjon, an

sai d traci MgEvIRRS HBe ipheraliie dSTecior G2 FOIRRSE Ab Elgouonis Asoioh Wb Edbs or
video for rgnsm@\erhfieito e &iﬁb&&@ﬂéﬁ?&rﬁmb&frﬁéﬂﬁﬁin?ﬂ Almativély of i but i on

moni toring systemaccording to claim1 or claim?2, including tenperature
det ecting rmémwmptmpm@rﬁmcmmﬁmpbfmmtsesmmbleworéemdmatqﬁovi di ng

the measur etﬂ?&&nspe&ftu& B8 4 &IRE 1AL HoFed outside a predetermined range or threshold.

Qe

Another aspect of the present invention provides a method of delivering meals to
passenger carrying vehicles in which, at a distribution centre, packaged items are
received from food manufacturing centres. The packaged items are assembled on a tray
to form a meal unit and the meal units are loaded into trolleys. The trolleys are then
distributed to the passenger carrying vehicles for serving to passengers.

Thus this aspect of the present invention enables a distribution centre to be quite
separate to food manufacturing centres. There is no need for example for an airline

caterer to have food manufacturing centres. The caterer can simply assemble pre-



4. A distribution nonitoring systemaccording to any preceding claim
wherein the information stored for a product includes information on

t enper at wye ggAnwdhti ons for the product and/or an expiry date/g®o1/biee for
the product, the systemincluding warning neans for outputting a warning if

the received tenperature nmeasurenents amd tag detections when conpared with
the stored product information indicate that the tenperature is
unsat i sf actpregarédbfood fer gelivenydo therainctagt. bheifogd manefacinring cantrescant domputise ect ed

duct h \\O /109 16 .PCT/,GB01/03330Q, 5. A distrdibuti
Dot b or i nareBARARS pecault ol e saeaf adde did SR ol Ackds, iRl tood batC
consunpt i orbetbiided. t 1@ cotpletel the/fes@iratf qualiBOB6Y deliverd 1B Thdpasfing&id] £cHRF

consunption, the nethod conprising: receiving detections of tags fitted to
t he producteangatry guiciingl ipegpsragipns ¢reagh meakensthp passenges samrying vehicle onptehe t he

products ar -g@% tag detections identifying the |location of the
tag at the S?P%blo hgg%gédlﬁ%h; recei ving neasurenents of the tenperature in

the vicinity of the products fromtenperature detecting nmeans; storing
i nformation_op t.he prqoducts, and the received ta et ections and
t enper at ur ERbodimenttonit present Hyeioh powsbg&efcatgvsg Wigasfereae ta e
t enper at ur ;cbbihy {d Aawis, i vifi@duct in a database; and providing an

interface for allowng a user to retrieve |ocation and tenperature
information for a product at a desired tinme fromthe database. 6. A

di stributi moni.t ori,n thod accordi .o clai.m5, Includi recei vi ng
mges o viIgWS b S SRR e SF bt R il pekordshce MR B
associ at i onephddiméhi ®f kiCitdeatineédiohgnperature infornation, and allow ng a

user to display the imges or video for retrieved |ocation and tenperature
information. 7. A distribution nonitoring nethod according to claim5 or

claimb, \M‘ﬁ .e'ﬁiggﬁpa%*%féﬁfﬁbﬁﬁtl&(ﬁtd.f ns are arranged on the product or

the carrier TOX provi € nmeasurenents of the tenperature. 8. A
di stribution nonitoring nmethod according to any one of clainms 5 to 7,
wherein the_infqrmation st?red for .a product includes information on

t enper at ur eF ¥R i A dingram of ¢ ralley ang d/ or an expiry date or time for

t he product, the nethod including outputting a warning if the received
tenperature measurements and tag detections when conpared with the stored
product i nfEigeetdiis A scheamatiadiagrdns of dibub andhepoke distritution Aystenh iif avcordayeef or t he

product or H?far%xﬁi:&&‘:m%ﬁ%&‘t%p}cge'ﬁ?in gﬂtio'hhgmfjet ected product has passed.

Figure S is a schematic diagram of the distribution monitoring system in accordance

with an embodiment of the present invention.

Figure 1 schematically illustrates a distribution centre in accordance with a first
embodiment of the present invention. Figure 3 illustrates the trolley 8 and carrier 7 in
more detail whilst Figure 2 illustrates the bulk delivered containers in more detail.

At a food manufacturing centre, food products are manufactured and packaged e.g.
rolls, sandwiches, pies etc. These are then placed in carriers 7 in accordance with an
order from.a distribution centre 1. The carrier 7 will hold a designated number of any
type of food products. Alternatively, the carrier 7 may be required to be filled with a
mixture of food products. This is dependent upon the order placed with the food
manufacturer. Each carrier 7 has applied to it or.incorporated in it a unique electronic

tag. The tag can comprise any conventional electronic tag such as an RF tag as will be



WO 02/ 10952 17 PCT/ GBOL1/ 03330 9. A distribution nonitoring systemfor
nmonitoring the distribution of products for human consunption during the

di st ri butywemwqbespr oducts to a point of sale or consunpti opCTAGBO1/63536 €M
conprising: a nenory storing conmputer code; and a processor for readi ng and
i npl ementing the conputer code in the ngnory; wherein the conputer code
conpri ses conputer code for controlling the processor to: receive

det ect i ons unflerstagd by iatskidléd persorhin the adludhe tagrean be tead biy eny farfn daflieg madetuct s

peri odi cal | y .and/.or t he .product.s. are rel ocated, .the t det ect i ons
ent 1 fyi ngueth 4 oo 4G g eaafie? AR ok el IR i BB o B0 Bi, o
nmeasurenents of the tenperature in the vicinity of the products from
t enperature_detecting neans; store information on the products, and the

recei ved t ddwaén exder Orfulfd an oxdsmadoeed marufaeturng eontravall packagep sumber off
- associ at ed J, Qe 4 il ABfnl § H9Y Aty Oan]%q?\f 2, e %%F94§£2§§d Gilntdd 2

dat abase; and provide an 1nter OwW a ‘user toretrieve location and

t enper at ur ghérédrosrintorporatedtherein adique elkttronic eapi 6. €Thus] wienf the bulk bedetatiabase.
10. A distribution nmonitoring systemaccording to claim9, wherein the

conput er cdyblogethsr #idbetaod menntoptusing eertesy thedrgsrlaiof thegarires Pichdienn at o:
S ! AR R RO 005 BRI A8 T
interface tand slokalorea computéraysternahd shetinformatgreis tansmritted o £ computdrr | eved
| ocat on o LeB: bl Tt PRorihi tLarhe B b BB "9 Yo e
g][ r ?Ege{rg nmt?g;gg.@taﬁérag .IH HASWaY 8 feUd thatRifechiridgiefitré Ricofds aid Hhdkd foSPproBasis! ement s

which leave the centre. The food products in each bulk order 4 are transported by a

vehicle 2 to the distribution centre 1. The bulk ordered products 4 are then unloaded by

fork lift truck 3 and as they are delivered into the distribution centre 1, a tag reader 5

will detect the palette tag 6 on the palette 4a. The tag detections are transmitted to the

computer system 12 in which the detected palette tag 6 can be matched to the identities

of the carriers 7 carried on the palette 4a. Thus the reading of the palette tag 6 avoids

the necessity for attempting to read each of the tags 7a on each of the carriers 7.

Alternatively however each of the tags 7a could be detected in order to compare the

expected load on the palette 4a with the load that the food manufacturing centre alleges

to have delivered.

Where the products are subject to strict hygiene regulations and require refrigeration for
example, the lorry 2 will comprise a refrigeration unit and within the distribution centre
1, the bulk orders 4 will be stored in refrigerated conditions. In order to monitor the
temperature, each carrier 7 can include a temperature monitor with the tag 7a. The
temperature monitor can provide a warning if the temperature range rises above that
required for the food product. The monitor can comprise an electronic arrangement for
transmitting a signal to the computer system 12 to allow the remote monitoring of the
conditions of the carriers 7. Alternatively or in addition, a simple arrangement can
comprise a visible indicator e.g. a liquid crystal strip which will register and display a
warning if the temperature rises above a threshold. The warning will remain even after
the temperature has dropped to point out that the food products in the carrier 7 were:



12. A distribution nonitoring systemaccording to any one of clains 9 to
11, wherein the information stored for a product includes information on

t enper at uyvd ©oo82t i ons for the product and/or an expiry dacg/®so1fob3ze f or
the product, and the conputer code conprises conputer code for controlling
the processor to: output a warning if tlge recei ved tenperature neasurenents
and tag detections when conpared WO 02110952 PCTI GBO1/ 03330 18 with the
stored produpbdsednd higtimérhparatines feral preddiermihddepeiodpLtime wifficient tarkasf act ory
for the product or the expiry. date or tine for the detected product has
passed. 13NYEeB&iSSW&r nedi um carrying conputer code for controlling a
conputer to carry out the nethod of any one of clains 5 to 8. 14. A nethod
of delivering products for human. consunption froma manufacturing centre
t o passengéVithawrthy distyibutin cdnés 1, theeamierdbare anlvadedsirorg the paletterdanankact ur i ng

Coturari ) dpadot boeRg bt 61 GREGs 7iGidet B0 abitoileys 855 & | Buti on
centre; anGuaibet Berélieyt Bivil dend @BHh ﬂﬁ,ora&@mce&f&ra%aé‘geﬁgéficﬁﬁ?iﬁgwm%ré of

the carriers into respective containers for distribution to passenger

carryi ng vesi etdescanrhefulfitigd by boadingdthe eppropridtenutnber of rolleys 8t witlpthesenger s on

t he passen rryi iLcle bn.transit. .15 A nethod, according to Caim
14 wher ei n%?hl@%?gt%%ﬁ# ﬂ’&f?%ﬂ%??é”&“%%%@%ﬁ@%ﬁ%e B'é?lp?reﬁgr%‘#"ggadapt ed to
fit the troihueyke trolfeys $aredbitied oatrwtradknd fopdisiributiod th thé pAdséigdt dlrryiher ei n
the distributjon centre conprises_a hub distrjibution centre, the nethod

i ncl udi ng meb{':f‘?Sb ¢ troleys-Rnass RwoHshadag detpeteisl (o dstest the tags of thesartiane7 hub

di stributi g '(/grea.o?'ﬁ@tcagagt}e;bg(ﬁ]f%g@{éﬁeei%@%{hp %ﬂnﬁﬁgﬁsﬁ?{le@eﬁ inWiderdth the

spoke distri Ion centres~a nurbers o rs Tn respective
sai d cont aitraek thd movbamnn ofthe earripisry. tThms irethis wanthe teovémentrof $ipoertiers 7 in

passenger carrying. vehicles and distrihuting the containers to the
respective aﬁQé’i‘E ?ﬁ’ég}%r"??%@e%ﬂicépé’g.%CW'A met hod according to any one
of Clainms 14 to 16 wherein the containers are distributed to the passenger
carrying vehicles fromthe distribution centre, and the tBéedeterm' ned

number of dihertiuskd | val peavidethe raquired eoniditions fortthé deliveryi of thiefoed gaoductspon t he

required n > I S r Vi vehi 18. A et hod
nccor d ng 0P 8 wioplFRR & Rt A A wil ot 26k eSS % s omepind
passenger Gafryitigighich)ila kech discomstahices thesdistiibitidnasent€ D cobMprisedahd Site
pr edet er m ned ,Qunber WO 021 10952 PCT/ (3BO1/ 03330, 19 .
distribution centre. In an alternative embodiment the distribution centre 1 comprises the
hub distribution centre which receives the products directly from the food

manufacturing centre. The hub distribution centre will then distribute the product to

spoke distribution centres. Thus in Figure 1 the trolleys 8 are filled with carriers 7 and
the truck 11 delivers the trolleys 8 to the spoke distribution centres. Within the spoke
distribution centres, the number of carriers 7 within the trolleys 8 is adjusted as

" necessary in order to accurately fulfil the order from the passenger vehicle operator.

It can thus be seen from Figure 1 that food products delivered from the food
manufacturing centre are not repackaged. The carriers 7 are simply redistributed into -
trolleys 8. This greatly reduces the handling of the food products thereby making it
easier to comply with hygiene regulations. Further, there is no requirement to
repackage the products and there is thus no wastage of packing material or time and
money expended in wasted repackaging. Further, the use of a single carrier from the
point of manufacture to the point of use on the passenger carrying vehicle facilitates
better control and tracking of delivery.



of carriers |oaded into respective containers is dependant upon the
requi red nunber for respective passenger carrying vehicles. 19. A nethod

accor di ngwigo2dosdzm 16 or C aim 17 including receiving an lcgedgrfakssoor der
at the hub distribution centre for products from product distributors who

distribute the products to the passengei& on the passenger carrying vehicle
and placing an electronic order with the’manufacturing centre for a bulk
delivery of products in the carriers; and receiving electronic data at the
spoke distribution centres on the nunber of products required for

respect i ve Inaddition & thedags\onribe castiers 7awd thecpalpstes daitagsrfocantadsorhgrpinenidask

" alect roni o B e o & it uliBler Bie. BAERE £ by Ul B Bl B Bkt
di stributi ofetsesit1oas siadsly feec aik ©olldy® passing) thereby s If thi thgk GA of Bldlchierd NE
spoke distribution centres being able to adéu$t t he nunber of products in

h
the order csetsadiwhgnile trollex|8 is Iqadedyand matched with the teg Orns thetzellsyethag t o any
£ a . . . . .
Phg, "t he meDRgker syl L3I Bt RLOrCRINA Glfert ihaeli BB BB C

delivery, tthedetettion ofghekaps9 ofthe ivelleyst aidi thertagideteator dOnsuEficient forethie t 0 tr ack
the |l ocation and keep a histo for,e carrier. 22. A nmefhod according to
Qo m 21 iR SHEo o Kay Shich,sofiers | Becpern ated G Rk Thul & car i oF (o
the distribution centre, the at |east one bulk carrier including an

el ectronic tag, the tag is detected at the manufacturing centre and at the
di st ri but i ofigarsris @ schematid diagram ofithe inb and spokerdistréuition systeny ipwhieh theyst em t o

t k the deli fant L K. ' d wh he bul k A i § | oaded
wl o carri e EE s 2026 o it snpas SRS Bnd Moot Rk peed, %
| oaded i n tdpenrhutibationline€23d ehd 3B Horthe bekadge JfidataqBembitREer YEkRMD 20, A

met hod according to Aajm21 or Claim?22 wherein the carriers each include

a t enper at #le 2348 conpested tora spakedistribytiomesntrs #02.49p.4 14 4tk 420,142bs Bepadat ur e

range or 1 H R RV R S Sl oA g
to any one 2if ard 23 vis a tdmtmunR8tiothkwes251 t he products are fragile or subject

to hygi ene regul ations. 25. A delivery tracking systemfor tracking the
delivery of products for human consunption froma manufacturing centre to

passenger C@'thi$iehfbodtdnt R spoHeAiSHBAEIR AP 1sI16¢aR at dr Réds'ad airport 6f train
carriers, each carrier having a unique electronic tag and being adapted to

carry a pl wtatianity pesvideraidine os raflnateringdecilitings dvpadhapoke endersecan be vacsivedcat ed
at the man tur.i t ' ' | [ tectkng the
fags: a cortbub epibdy Sl bisheriibeity B/t 3 gt b0 RS fropillea fFBRGNCE, | 0
del i very ofjotuneysrTidsirifernation deil be/elegtronicallpreceived amdisipassed fioas the spdkes A
delivery tracki ng syst ccording to i m i acl udi fag detectors for
ot ecti g caths BhpeciEs UL EabIGen srotrgs et o qud 32..Th hik BStwkoaft contres

20, 21 and 22 will collate all of the orders in order to form a bulk order for groups

which is transmitted to the food manufacturer 30. When the goods are delivered by the

food manufacturer 30 to the hub distribution centres 20, 21 and 22, the hub distribution

cenfres 20, 21 and 22 use the information received from the spoke distribution centres

i.e. the orders from the airlines or rail operators in order to determine how to distribute
the products to the spoke distribution centres. Thus within the hub distribution centres
20, 21, 22 the bulk orders received from the food manufacturers 30 are split and
distributed to the spoke distribution centres. As described hereinabove with reference to
Figure 1, this redistribution is carried out by placing the carriers 7 into trolleys 8 so that
the spoke distribution centres simply have to adjust the number of carriers 7 required for
each flight. The spoke distribution centre needs to carry out no repackaging or even

movement of carriers 7 into different stored units.



27. A delivery tracking systemaccording to Caim25 or Caim26 wherein
each carrier includes a tenperature detector for detecting tenperature in

t he regi owoafariods@ product and for generating warni ng when pclrgzHogaphat ur e
noves outside a predeterm ned tenperature range or threshold, and the
conputer systemis adapted to receive ap war ni ngs and record the tine of
the warnings for carriers. 28. A delive ?jl tracki ng system according to any
one of Clains 25 to 27 wherein the carriers are adapted to fit trolleys for

distributing the products to passengers on the passenger carrying vehicle
i n transi t .20 alteravermebodimert; the aifings cap lage erdersalirsethywith thertiupi ng

. vehicl es, td}&ig&i&%nﬁ&fﬁ 1‘2%&912. éibéifeﬁf 6fti?é'feb80ing &Jr?ﬁofn%ﬁ@%%qléég
separat el y packaged 1tens’from food manufacturing céntres; assenbling the
separ at el y disteibatipnccentrests tlan the spole/disteibiiiiomeeatresenn takeiihto agoshnk iedl Nng t he

meal units jnto ol l eys; .and distribyting the_trqlleys. to fhe passenger
carrying veRFierse .orexa(pgpsl@gq@@g M@?ﬁ?@afﬁc@é.&h@ &ccor di ng
to O ai m 29, iRk 6F Paskdifpers havk BOUREA Afght, nOIChICREIchers SATRIrh BB fErAGRUT ant s,
t he net hod%l ncl udf% échg?ryi ng out fimnal preparatlg%?l on each neal unit on
t he passendtightsaThys althouginthelaizlihe/may cégubst feddioe eavhipassepgarit may notibsenger s.
31. A nethod according,t9 Cai,m 29 or Claim30.includin ontrolling the
anbi ent terﬂ?g?sﬁmrtgsﬁhfﬁ@?%tlfr‘f PR ?@gnv%era@gﬁsfeﬂ@cgg@ﬁg%nuf acturing
centres to delivery to the passenger carrying vehicles. 32. A carrier for
use in the method of C aim 15 conprising; a structure havi ng a base and

si des, t he Inianeherrmbodimentof thereseat iavention, whese Bisalsare BAVIARA 19 i dges on the
Ir QZ'dggl 2’6‘![ L{)}sﬁlg&g Oh'a%%y, daBn BRY B ASntiad kS Feardibt vAeHA HAUEstb&GES Oni cal 1y
. AFL. AsL. Asiénié $7 Ths trapaiill domprise theafrieTantishé #aysAatiba indibidaallyNoadedALr . As. A

S% Aus?& TPnJ . . . . L er e
° qi.LtO tﬂe trolley 8 in the conventional manner. However, in the distribution centre 1

there is provided no food manufacturing capability. Food is delivered pre-packaged
from a remote food manufacturing centre. In the distribution centre 1 the received
packaged food items are assembled onto a tray in order to assemble a meal unit. In this
way, there is no handling of food except in packaged form within the distribution
centre. In this way specialist food manufacturing centres can be utilised for
manufacturing food and the distribution centre merely needs to assemble the food into
meal units. This enables restaurants to be used as food manufacturing centres. The
distribution centre will simply assemble the restaurant cooked food. The handling of
the food within the distribution centre 1 is reduced and so long as the temperature of the
food items is carefully controlled and monitored and the date of the food items is
carefully monitored, the necessary hygiene regulations can be met.

Figure 5 is a schematic diagram of a distribution monitoring system in accordance with
an embodiment of the present invention.

At the heart of the system is a monitoring computer system 12 to receive and process all
input information. A communications link 19 is provided which can comprise any
conventional type of communications link to enable product information from
manufacturers to be entered. This enables a product manufacturer to transmit
information on the products to the distribution monitoring system when the products
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reference to Figure 1 are connected to the monitoring computer system 12 to provide tag

detections detecting when the tags pass by and thus enter a location. This provides for
the tracking of the tags and the tag detections are entered into the database of history
information 18 by the monitoring computer system 12, Also temperature measurements
by the temperature monitor of the tags 7a are sensed by temperature readers 16 provided
at locations within the distribution centre. The temperature measurements received by
the temperature readers 16 are stored in association with the tag detections in the
database of history information 18 by the monitoring computer system 12.

Video cameras 14 are also provided at locations in the distribution centre in order to
provide images or video of locations in the distribution centre. The images or video are
stored in the database of history information 18 by the monitoring computer system 12
so that there is an association between the time of tag detections and the images or

video recorded.

In addition to the temperature monitors in the tags 7a, temperature sensors 15 can be
provided in locations in the distribution centre. These epable temperature conditions in
the locations to be detected, and this information can be stored in the database of history
information 18 by the monitoring computer system 12. The temperature sensors 15 can
be provided in case carriers 7 which do not have temperature monitors built into the tags
Ta. The temperature sensors 15 provide an overall temperature measurement for a
location and are thus less accurate than the temperature measurements performed on the
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carriers 7 themselves. The use of temperature sensors 15 at the locations does however

reduce the cost and can be used instead of, or to supplement the temperature

measurements from monitors associated with the tags 7a.

The distribution monitoring system is also provided with a user terminal 17 operable by
a person of administrative capacity in order to monitor the distribution of products. The
user's terminal 17 provides a user interface to allow a user to access the database of
history information 18 to trace the location of a product with time, to determine the
temperature experienced by the product at each location, and to view images or video of
the location when the product is in that location. In this way a user can identify when
unsatisfactory temperature conditions were experienced by the product by viewing the
temperature information, or they can identify when unsatisfactory handling occurred by
viewing the associated image or video for a location when the product is in that
location. This enables a visual inspection of the handling of the goods to identify when
goods were damaged, or when quality was compromised for hygiene reasons. For
example, this enables a user to identify where something may have gone wrong during
the distribution process causing a customer to suffer food poisoning, The distribution
monitoring system provides for a quality control audit trail.

The distribution monitoring system can also provide for automatic warning when the
quality of the product falls below that required during the distribution process. The
information on the product received over the communications link 19 from the
manufacturer can include information on the temperature conditions for storage of the
product. This is stored in the database of history information 18. The monitoring
computer system 12 can use the received temperature measurements (from the
temperature sensors 15 or from the sensors in the tags 7a) in combination with the tag
detections to compare the temperatures being experienced by a product with the
temperature recommended for storage for the product by the manufacturer. If the
detected temperature moves outside the manufacturer's recommended range, a watning
can be generated on the user terminal 17 to warn an operator that the quality of a
product has been compromised. The warning need not be raised immediately the
temperature of the product strays outside the recommended range, it may require the
temperature to stray outside the recommended range for a predetermined period before
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100 compromise the quality of the products.

Although the present invention has been described herein above with reference to
specific embodiments, it will be apparent to a skilled personnel in the art that

modifications lie within the spirit and scope of the present invention.

For example, although the present invention has been described with reference to food
items, the present invention is applicable to any food or drink items and particularly to
food and drink items which are fragile or subject to hygiene regulations.

In the embodiments tags are described for the containers. Any suitable active or passive
tag or unique identifying system can be used which can be electronically read e.g. a bar
code, a microchip or RF tag. Although in the embodiments fixed tag detectors are used,
the present invention is applicable to any type of tag detector including mobile tag
detectors. Further, although in the embodiments tags are used which can be read from a
distance, the present invention is applicable to tags which can.only be read at short
range e.g. a bar code. The present invention preferably however uses tags which can be
read at a distance (i.e. remotely) to make handling and tracking of the products and
carriers during the distribution more practical.
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1. A distribution monitoring system for monitoring the distribution of products for
human consumption during the distribution of the products to a point of sale or
consumption, the system comprising:

tag detection receiving means for receiving detections of tags fitted to the
products or to carriers of the products periodically and/or when the products are
relocated, each tag detection identifying the location of the tag at the time of detection;

temperature measurement receiving means for receiving measurements of the
temperature in the vicinity of the products from temperature detecting means;

storing means for storing information on the products, and the received tag
detections and temperature measurements as a history of associated location and
temperature information for a product in a database; and

tracing means to allow a user to retrieve location and temperature information

for a product at a desired time from the database.

2. A distribution monitoring system according to claim 1, including image
receiving means for receiving images or video of the locations, wherein the storing
means is adapted to store the images or video in association with the location and
temperature information, and said tracing means is adapted to allow a user to display the

images or video for retrieved location and temperature information.

3. A distribution monitoring system according to claim 1 or claim 2, including
temperature detecting means for arrangement on the product or the carrier for providing
the measurements of the temperature.

4. A distribution monitoring system according to any preceding claim, wherein the
information stored for a product includes information on temperature conditions for the
product and/or an expiry date or time for the product, the system including warning
means for outputting a warning if the received temperature measurements and tag
detections when compared with the stored product information indicate that the
temperature is unsatisfactory for the product or the expiry date or time for the detected
product has passed.
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5. A distribution monitoring method for monitoring the distribution of products for
human consumption during the distribution of products to a point of sale or
consumption, the method comprising:

receiving detections of tags fitted to the products or to carriers of the products
periodically and/or when the products are relocated, the tag detections identifying the
location of the tag at the time of detection;

receiving measurements of the temperature in the vicinity of the products from
temperature detecting means;

storing information on the products, and the received tag detections and
temperature measurements as a history of associated location and temperature
information for a product in a database; and

providing an interface for allowing a user to retrieve location and temperature
information for a product at a desired time from the database.

6. A distribution monitoring method according to claim 5, including receiving
images or video of the locations, storing the images or video in association with the
location and temperature information, and allowing a user to display the images or
video for retrieved location and temperature information.

7. A distribution monitoring method according to claim 5 or claim 6, wherein
temperature detecting means are arranged on the product or the carrier for providing the

measurements of the temperature.

8. A distribution monitoring method according to any one of claims 5 to 7, wherein
the information stored for a product includes information on temperature conditions for
the product and/or an expiry date or time for the product, the method including
outputting a warning if the received temperature measurements and tag detections when
compared with the stored product information indicate that the temperature is
unsatisfactory for the product or the expiry date or time for the detected product has
passed.
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9. A distribution monitoring system for monitoring the distribution of products for

human consumption during the distribution of products to a point of sale or
consumption, the system comprising:

a memory storing computer code; and

a processor for reading and implementing the computer code in the memory;

wherein the computer code comprises computer code for controlling the
processor to:

receive detections of tags fitted to the products or to carriers of the products
periodically and/or when the products are relocated, the tag detections identifying the
location of the tag at the time of detection;

receive measurements of the temperature in the vicinity of the products from
temperature detecting means;

store information on the products, and the received tag detections and
temperature measurements as a history of associated location and temperature
information for a product in a database; and

provide an interface to allow a user to retrieve location and temperature

information for a product at a desired time from the database.

10. A distribution monitoring system according to claim 9, wherein the computer
code comprises computer code for controlling the processor to: receive images or video
of the locations, store the images or video in association with the location and
temperature information, and provide an interface to allow a user to display the images
or video for retrieved location and temperature information.

11. A distribution monitoring system according to claim 9 or claim 10, including
temperature detectors for arrangement on the products or the carriers for providing the

measurements of the temperature.

12. A distribution monitoring system according to any one of claims 9 to 11,
wherein the information stored for a product includes information on temperature
conditions for the product and/or an expiry date or time for the product, and the
computer code comprises computer code for controlling the processor to: output a

warning if the received temperature measurements and tag detections when compared
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with the stored product information indicate that the temperature is unsatisfactory for

the product or the expiry date or time for the detected product has passed.

13. A carrier medium carrying computer code for controlling a computer to carry

out the method of any one of claims 5 to 8.

14. A method of delivering products for human. consumption from a manufacturing
centre to passenger carrying vehicles, the method comprising:

in a manufacturing centre, packaging the products into carriers, each carrier
carrying a plurality of products;

delivering the carriers in bulk to a distribution centre; and

at the distribution centre, loading predetermined numbers of the carriers into
respective containers for distribution to the passenger carrying vehicles enabling the
products to be distributed to passengers on the passenger carrying vehicle in transit,

15. A method according to Claim 14 wherein the containers comprise trolleys and
the carriers are adapted to fit the {rolleys.

16. A method according to Claim 14 or Claim 15 wherein the distribution centre
comprises a hub distribution centre, the method including distributing predetermined
numbers of containers from the hub distribution centre to respective spoke distribution
centres, and at the spoke distribution centres adjusting the numbers of carriers in
respective said containers in dependence upon the requirements for respective passenger
carrying vehicles and distributing the containers to the respective passenger carrying

vehicles.

17. A method according to any one of Claims 14 to 16 wherein the containers are
distributed to the passenger carrying vehicles from the distribution centre, and the
predetermined number of carriers loaded into respective containers is dependant upon
the required number for respective passenger carrying vehicles.

18. A method according to Claim 15 wherein the containers are distributed to the
passenger carrying vehicles from the distribution centre, and the predetermined number
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respective passenger carrying vehicles.

19. A method according to Claim 16 or Claim 17 including receiving an electronic
order at the hub distribution centre for products from product distributors who distribute
the products to the passengers on the passenger carrying vehicle and placing an
electronic order with the manufacturing centre for a bulk delivery of products in the
carriers; and receiving electronic data at the spoke distribution centres on the number of
products required for respective passenger carrying vehicles and determining the

number of containers required.

20. A method according to Claim 18 wherein the electronic order for products is
received first by respective spoke distribution centres and passed on to the hub
distribution centre, the spoke distribution centres being able to adjust the number of
products in the order according to local circumstances.

21. A method according to any one of Claims 14 to 20 wherein said carriers each
include an electronic tag, the method including detecting the tags at predetermined
points during delivery, transmitting data on the detections to a computer system to track
the location and keep a history for each carrier.

22. A method according to Claim 21 wherein the carriers are delivered in at least
one bulk carrier to the distribution centre, the at least one bulk carrier including an
electronic tag, the tag is detected at the manufacturing centre and at the distribution
centre, the detections are transmitted to a computer system to track the delivery of the
bulk carrier, and when the bulk carrier is loaded with carriers at the manufacturing
centre, information on the carriers loaded in the bulk carrier is transmitted to the

computer system.

23. A method according to Claim 21 or Claim 22 wherein the carriers each include a
temperature detector for detecting ambient temperature, the temperature detector
warning if the detected temperature moves outside a predetermined range or threshold.
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24. A method according to any one of Claims 14 to 23 wherein the products are

fragile or subject to hygiene regulations.

25. A delivery tracking system for tracking the delivery of products for human
consumption from a manufacturing centre to passenger carrying vehicles, the system
comprising;:

a plurality of carriers, each carrier having a unique electronic tag and being
adapted to carry a plurality of products for human consumption;

tag detectors located at the manufacturing centre and at a distribution centre for
detecting the tags;

a computer system for receiving tag detections and for tracking the delivery of

the products and delivery history for each carrier .

26. A delivery tracking system according to Claim 15 including tag detectors for
detecting carriers delivered to the passenger carrying vehicles.

27. A delivery tracking system according to Claim 25 or Claim 26 wherein each
carrier includes a temperature detector for detecting temperature in the region of the
product and for generating warning when the temperature moves outside a
predetermined temperature range or threshold, and the computer system is adapted to

receive any warnings and record the time of the warnings for carriers.

28. A delivery tracking system according to any one of Claims 25 to 27 wherein the
carriers are adapted to fit trolleys for distributing the products to passengers on the
passenger carrying vehicle in transit.

29. A method of delivering meals to passenger carrying vehicles; the method
comprising:

at a distribution centre, receiving separately packaged items from food
manufacturing centres;

assembling the separately packaged items on a tray to form a meal unit, and
loading the meal units into trolleys; and

distributing the trolleys to the passenger carrying vehicles.
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comprise restaurants, the method including carrying out final preparation on each meal

unit on the passenger carrying vehicle by a chef before serving to the passengers.

31. A method according to Claim 29 or Claim 30 including controlling the ambient
temperature of the food from delivery from the food manufacturing centres to delivery
to the passenger carrying vehicles.

32. A carrier for use in the method of Claim 15 comprising:

a structure having a base and sides, the sides having grooves therein for co-
operation with ridges on the inside walls of trolleys to hold the carriers; and

a unique electronically readable tag.



