1"M&C Folio: SGP82491A Docunent : 1039705 METHOD FOR DELI VERI NG PRODUCTS
FOR HUMAN CONSUMPTI ON The present invention generally relates to a nethod
for delivering products for human consunption to passenger carrying
vehicles. On many forns of passenger carrying vehicles it is usual to serve
t he passengers with a neal. |In passengger carrying vehicles where space is
a premume.g. trains and aeroplanes, the food is usually provided for
di stri but iM&( Roléogesz49mits such as trolleys to all ow fleruneats 039705
distribution of food to the passengers. The |l ogistics of providing food to
passenger carrying vehicles to neet the vehicle schedule is conplex. This
di stributi on BRI OR HELFER DEE PRIGISBESY HIR NPFRAY strictly
wi th hygiene re . TE T 0040 prod ' ragrte and can
easily be danmaged. The food can require differing tenperature environnents
and handling in order to avoid spoiling or damaging the food and to neet
health and safety hygiene requirenents. If there is a problemwth the
food produpfe prasenBinkEftitnl gehBraB§ MBatef &) 4 MEol Tor d¥BivEHRd roBits R hRkAGESS, it
woul d be highly advantageous for the distributor and/or supplier to be
abl e to i ceonsynptiarne pessgngershrrying vebiclesr e during the distribution process.
The travel industry is an area where a great deal of tinme and effort is
expended in providing passengers with high quality food. Traditional
travel rel@headngdéeis@ifpassetfdRasginkeebiciedariedinicSsewd B phdieneesPRith and
prepare in their kitchens. The prepared food is then placed 1 n packaging
“or onto tragd. KhpERengercarpaue vehigieowhergspaspds 2 prendEmte. S ieinsyandt he number of
trolleys . I . j . i ilored at
“the point a% ogrlr%ﬁea’ﬁgc ﬁdégg?@%ﬁ?dé%%d@gd’tsﬁ'}eb%}lé}q?S‘?ét{erﬁégﬁﬁs{lﬁgs:‘ﬁgh %é;‘ssenger
carryi ng vedlleyk & dltowfurehsyt digtribotish oSfobdtdc gedsenvgsied. Thus, traditi onal
travel related caterers require food production facilities in addition to
distribution facilities. Although sonme products may be bought from food
E'Zi”ﬁ';, a; § g;glgkglgggﬁ&mﬁmﬁﬁfng b BYSEALENcaftyidE VIRICIRES nckf mbREniLRt al  neal

_ schedule 1s complex. This distribution problem is further complicated by the need to

comply strictly with hygiene regulations. Further, some food products are fragile and
can easily be damaged. The food can require differing temperature environments and
handling in order to avoid spoiling or damaging the food and to meet health and safety
hygiene requirements. If there is a problem with the food product, as a result in some
failure in the distribution process, it would be highly advantageous for the distributor
and/or supplier to be able to identify the cause of the failure during the distribution

process.

The travel industry is an area where a great deal of time and effort is expended in
providing passengers with high quality food. Traditional travel related caterers
purchase food ingredients which they cook and prepare in their kitchens. The prepared
food is then placed in packaging or onto trays which are loaded into trolleys.
Traditionally, the number of trolleys and the number of meals loaded into the trolleys is
tailored at the point of manufacture of the food to the requirements of a passenger
carrying vehicle to which the food is to be delivered. Thus, traditional travel related
caterers require food production facilities in addition to distribution facilities. Although

some products may be bought from food manufacturing centres, this is generally a

minor part of the total meal being prepared.




.2 Even when food is provided to passengers in the formof a packaged food
iteme.g. - sandw ches, traditionally, sandw ches are received froma food
manuf acturer in bulk packaging e.g. cardboard boxes. The food itens nust
t hen be unpacked and repacked into carriers suitable for fitting into
trolleys to go onto the vehicle e.g. aiscraft or train. The present

i nvention provides a nethod of deliverinhg products for human consunpti on
froma manufacturing centre to passenger carrying vehicles. In a

manuf acturing centre the products are packaged intQ carriers, where each
carrier cakyineehen fpodrisarrovdegiarpseangers ime fpEm pf e packgeed Perdiigdyed i n bul k

€.g. on a ﬁﬂg\%}ncalﬁ%ttﬁdﬁoﬂhlﬁi hRitiLipR a?éaf%tcéﬁf% thgyliﬁog LB R pEfRNE T €

- predet erm ne ers o e carriers are nto respective
cont ai ner spdckagidg sfgr tdvditdaedbdxest Mae faslsenganus aiaybiengpecked ahé sepatked he

passenger carryi.ng vehicles.the praducts are djistributed.to passengers
during tra®§ ?a?ll'“ rg S'é“f"g?ﬁ'f‘e%é??t&? @%%@F%Fﬂ g4 Wétogli'ﬁn‘f%‘cﬁ%?'g' ¢ PsBalpy o] | eys
whi ch are pushed by attendants on the passenger carrying vehicles whil st
serving the food and thus carriers are preferably adapted to fit the

trol |l eys. Thapresdntinyeegarproidesanetwdmidelidemgpredugts for baman senseapiipmi ng of
t he delive syste The r ckagi ng of t.he products at the distribution
centre i s HUB HBE L TREGATS 1§ PRECTER B P YN Gt g e P SRl age. of
‘packagi ng etpesduats-ard padkhgedmidaaGdrti v ge 6RRdaRicr chifies FROMbaCIr6duckss
provided with carriers into which they package the products. The products
are ‘t hus paBseariessgr deliveredinbullrprg foactnaiatic to o disiebyiins sentger Ab&er yi ng
vehicles angd. i LI r once
used. i <SR FRferThie bR AR OB IRHIA R O
manuf act ur edntdih@s foraliepibiittorl tb ehPpasaiggetarr ydy vahidlgs. \@hihelpasseagarphirfings not
only the delivery logjstics, but also tracking. procedures for food
products a¥chiClERRAEPTSICIERG disribyipd (o Rptsergrreding{ransti ene regul ati ons.
Further, the avoi dance of repackaging of the food products greatly reduces
the risk of damage to the products. Thus the present invention is
parti cul ar Inya preféreed einbotlheerd itlsst conbuarocoroprifedndleps whichtase pwshedbhyare fragil e
~or subject tohgieere ul ati ons. . . . :

attendants on the passenger carrying vehicles whilst serving the food and thus carriers

are preferably adapted to fit the trolleys.

Thus the present invention provides a significant streamlining of the delivery system.
The repackaging of the products at the distribution centre is avoided thus saving time
and effort and avoiding the wastage of packaging material. In the manufacturing centre,
the manufacturer is provided with carriers into which they package the products. The
products are thus passed right from the manufacturer to the passenger carrying vehicles
and the carriers are returned again to the manufacturer once used. This use of the same
carriers for packaging the products from the manufacturer right away to the passenger
carrying vehicles simplifies not only the delivery logistics, but also tracking procedures
for food products as a means of monitoring compliance with hygiene regulations.
Further, the avoidance of repackaging of the food products greatly reduces the risk of

damage to the products.

Thus the present invention is particularly suited to the distribution of food products

which are fragile or subject to hygiene regulations.




3 In one enbodinment the distribution centre conprises a hub distribution
centre, which receives the bul k packaged carriers. Spoke distribution
centres are provided and are supplied with predeterm ned nunbers of
containers by the hub distribution centre. At the spoke distribution
centres the nunber of carriers in respegtive containers is adjusted in
dependence upon the requirenents of respective vehicles. The containers are
then di stinidnaeadotimdnbtherdigribntidnvenpassepges adab dysitmigitioaltentre svHigh t he
spoke distrihution entres, Thus in phis enmhodi nent the spoke distribution
centres carﬁc%‘éesdﬁ%b‘iﬂgé’&"lf"’@&%F‘I‘ri?‘“’fst §pf>f3%d15 UHY eSS ATATAYIGLIGIE transit
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adjustnments to the nunber of carriers in the Contalners and/or to adjust
t he nunberthofpakenlisiimdion aepyes the duhber afespict invespsassarpeinaaisradjusted

hicles, t ke distributi t . be of ! duced |
conpar od' (8 ERETROR i dbs fegE PO SheR T BT A oI T t he
advant age dilgbufc@to ﬂf@&@@b&ixfeqfasgehger SRR eRiclaibyGhdéjokBRaksbutione ai rport

food distribution centre can _be of greatly reduced scale conpared to a
central hulsndpst Fhusue thosmembediment tipspokgrdigitibyiionegniesscanthe peogdedlocally

di stributi i A .estat egl i rt. i-n the vicinity
of an ai rp@%é#%g&@éﬂ%rﬁgé%%déﬁg Sétrpsoiuﬁa'nBF égé(:%%tsﬁgl% &rlse%ﬁu{é(g} He€%Yor a

di stri but i ey aesi daeryuoudjdstehents@oeiehimber 6f cariee i the dduitrsSiddidrubi on
centre. The present i nvgnti on is particularly suited to an electronic

or der i ng aAUUSt FRECmRET OL GRNERTTS PR SuToRERIN RAsEpERTRABEISCYehiCles, the
el ectroni C%b.k?gﬂt fioft Qo cdRhn bObS egtg)gfs‘ehgcé@sme calggé&a&&fh%ﬁuyhe order can

sinply ident e nunber of passen ut can itiona identify
speci al di dst@bytiorecantree ffiang thicembodiageatias temdviitegothdeior eamde fdrahe be

pl aced direct Lth the hub distribytion centre or it can he aced with a
Cpoke. di sTPPB RS CoREHS. erRisat HisBintan sertm e o B MIEot he spoke
di stributi Qa1c@fipafed t8 a cehtedl Hub isiiRnestd, | PHE LRANE RIHIES 1RaBosTREI fY the
order to take into account |local factors. The hub distribution centre will
col | at e ordembupdmsock the costofi ecad pohite inlins irpdyuer io thedpinity of amaigpat sl pl ace

f.or a bul k

product s | FEREPER pitnp e fue R TS o R BisuliGh e RPriHeR | acey
directly wehivtdiPee, SRt BlitsdiktributibOeengent res, the hub distribution centre
wi Il send electronic data on the
The present invention 1s particularly suited to an electronic ordering and tracking
system. Passenger vehicle operators can electronically place an order for products with
the caterer. The order can simply identify the number of passengers but can
additionally identify special dietary requirements e.g. vegetarian. The order can either
be placed directly with the hub distribution centre or it can be placed with a spoke
distribution centre. The benefit of placing the order with the spoke distribution centre is
that the spoke distribution centre can modify the order to take into account local factors.
The hub distribution centre will collate orders placed with the spoke distribution centres
and will place an electronic order with the manufacturing centre for a bulk delivery of
products in the carriers. If the order for the products is not placed directly with the -
spoke distribution centres, the hub distribution centre will send electronic data on the
number of products required for respective vehicles to the spoke distribution centres.
The spoke distribution centre will then determine the number of containers required to

enable them to tailor the order for each respective passenger carrying vehicle.




nunber of products required for respective vehicles to the spoke
distribution centres. The spoke distribution centre will then determ ne
the nunber of containers required to enable themto tailor the order for
each respective passenger carrying vehicle. 4 |In order to provide for
accurate tracking of products, in an empodinent of the present invention
the carriers each include a unique electronic tag. At points in the

di stri but i mrordérite ptavide faF acqeite thekingoithradwasyin e embyditnem sfabepiegstt he
detections, to track the location and keep a history for each _carrier. Thus
each car riByeonheeripess caghinpde p Jnigug clesamic tage ARPRINIEIR the bR e to

the Passengeiadtald ahoed Sl £l e rct il Jertllohy B ok RASET S

fromthe manutacturing centre can in one or nore k carriers
whi ch eac haridrickep ddnsory dbemch omiier.t Blgus ekblusarvitiest frbéudmdan bdatacket froms nmade
to the hub, dist utio

i n centre, the tag of the ,bulk carcier_c be
et ected T HeTuRUTR R SPHG: RobGhrsetiet irtes Ve hueter be RuCENPS o | ¢
the bul k Cafdabi@drs frbin thb graiBALuRaE CEARGHHREVIVAER dnR@r nfI Kul&Rhfric®d 1S
| oaded with carriers, the tags for the bulk carriers can be read and the

conput er sybicherduinckide pe clepfreratag dius wdan Heiuligdelivery demadetto 8= lob t he
carriers |l gaded. into the bulk,cartiers. Thus.at .the hu istributio
Cantr e ° i ERlioh st B toning Bliglirky pd e FicbRopiCo e Gl |
order to igestihbyagdsREiteaaries i Hebikeaaibr. AR R BatFRRsinERntre WRn &Ry 1i ers
each include a tenperature detector for detecting tenperature in the

regi on of bHE oprisHisdeadediith esrrigianthe igs far thnbulicemiorsenntbernpad andihe  noves
out si de br eHEhRLUREH dad e HifornfliBR MMyl e {AGRIML Br G Rad IHSIoREQYT de T oF

the indivi oring of carrrers rmne their conplTance with
hygi ene raguthatbutin@arridihe Thesm elicliutr distbibhigmt antreaniseimplyikeesasrye@b ect r oni ¢
detector which can ransmt i.nformation to the canputer systemfor renote
moni t or i ng‘.iet?ﬂttﬂéertﬁﬁf’%g’ér{\}‘ﬂ%ﬁam?f 1N QK {9 @ﬁ?ﬂg’ﬁge targedstvied det ect or can
sinmply conprise a visible indicator to indicate if the tenperature for a
carrier has noved outside a predeterm ned range or threshold. Enbodi nents
of the prebente dorhodnbémthoichtiersmachmctiels artelperatuid deteadrefoedetecting t he
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moves outside predetermined range or threshold. This feature can thus provide for the
individual monitoring of carriers to determine their compliance with hygiene
regulations. The temperature detector can comprise an electronic detector which can
transmit information to the computer system for remote monitoring. Alternatively or in
addition, the temperature detector can simply comprise a visible indicator to indicate if

the temperature for a carrier has moved outside a predetermined range or threshold.
Embodiments of the present invention wili now be described with reference to the
accompanying drawings, in which:

Figure 1 is a schematic diagram of a distribution centre in accordance with the

embodiment of the present invention;
Figure 2 is a diagram of a bulk load of carriers;

Figure 3 is a diagram of a trolley and a carrier;




enbodi nent of the present invention; Figure 2 is a diagramof a bulk | oad
of carriers; Figure 3 is a diagramof a trolley and a carrier; 5 Figure 4
is a schematic diagram of the hub and spoke distribution systemin
accordance wth an enbodi ment of the present invention; and Figure 5is a
schemati c diagram of a distribution nongtoring systemin accordance wth
an enbodi nent of the present invention. Figure 1 schematically illustrates
a distribution centre in accordance with a first enbodi nent of the present
i nvention. ure 3 jllustrates the troll ?gﬂgnd carrier 7.in nore detai

whi I st Fi gEﬂ.g oA i sghemaiicatiagig o dadiba ok sk aeh B i HEERSt i |

At a food yRpYh _EhHARt GEME hiesedtGRLnALRAMAt S are manufactured and packaged
e.g. rolls, sandw ches, pies etc. Thes€ are then placed in carriers 7 in

accordance vvlth an order froma distribution centre 1. The carrier 7 wll

hol d a desi. nat d nunber. o n f .food roduct Alternatively, the
corri or 7 HEPRER AdtfiRRis finfBh of 7 Mlulbiyion HenRhse Hsbi f acGitiee

Thi's is deppadestimeRUT thdgrenffivemtidced Wi th the food manuf acturer Each
carrier 7 has applied to it or incorporated in it a unique electronic tag.

The tag can conprise any conventional electronic tag such as an RF tag as

any torm of Hiisy FRSnareRy I ES SURRBN G bahPE Pk ib 30, 72 (557

r eader rmuerhb@ﬂlmem‘ dfithepesat hventleo rvigyre 3Ti|11u§tratcﬂs thE delleyt ®andiédrtiér B or der,

a food manufacturing centre wll package a nunber of <carriers 7 into a

bul k - or der m@redats] W 11%)1:1%“%&1]&‘11 Yirates she bl dplgycEqd contpingin ® meRgficEd. t her eon

or incorporated therein a unique electronic tag 6. Thus, when the bul k

order 4 is put together at the food manufacturing centre, the tags 7a of

the carri eAsaJoothnaiutiaumngeentro) food pradiudts aremaeeiktined @ahd packagtde the tag 6
s read. and stored on a co ut er

of the pale his.,inforpation
oyst om anc A HSRT PP o EPS S MR " SHEETI MG TeYEe NS at e

di stributi Qx’ﬂlePﬁBﬁlraedlémf)ﬁt%H aten. e coffle Wifthold'e adsadidarRekiet St an
originated. In this way a food manufacturing centre records and trgcks f ood

products tMe @ﬁ deéaveductﬁe AemnatelyT He dagont 7pnadbctequired todeHilled|vwittoz der 4

are trans p?nrnE ot%)fogd 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
understood by a skilled person in the art. The tag can be read by any form of tag reader

such as a hand held tag reader or a static tag reader mounted in for example a doorway.

Thus n order to fulfil an order, a food manufacturing centre will package a number of
carriers 7 into a bulk order 4 carried by a palette 4a. The palette 4a has mounted
thereon or incorporated therein a unique electronic tag 6. Thus, when the bulk order 4 is
put together at the food manufacturing centfe, the tags 7a of the carriers 7 which form a
bulk load 4 are read together with the tag 6 of the palette 4a. This information is read
and stored on a computer system and the information is transmitted to a computer
system 12 at the distribution centre 1 from which the order for the food products
originated. In this way a food manufacturing centre records and tracks food products
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 cenire 1, a tag reader 5
will detect the palette tag 6 on the palette 4a. The tag detections are transmitted to the




vehicle 2 to the distribution centre 1. The bul k ordered products 4 are
then unl oaded by fork |ift truck 3 and as they are delivered into the
distribution centre 1, a tag reader 5 wll detect the palette tag 6 on the
pal ette 4a. The tag detections are transmtted to the 6 conputer system
12 in which the detected palette tag 6 gan be nmatched to the identities of
the carriers 7 carried on the palette 4a. Thus the reading of the palette
tag 6 avoi esnpitdraysemelPsintwhiflothe deteetep palege tay 6 emtbeanmtbhali totiheidemgies7a on
each of the tgarri_ers 7. . Aqlnlggl%na i vel y_however each of the tags 7a could be

detect ed i % BF GEFICET CEmphentiehaicte dpedietihe sedingriithenaelicipe & araidii th t he
load that gbecfaad, pRauE -ﬂgtbr}eacp&%gﬁ@té I don BPHE cBsldy/er ed. Were

the products are subject to strict I ene fegulations and require
ref ri ger at Abernhtdvely bocaienslr eacht dfdhé tugs Fa @ould bk detoctpd irserder toebripgertht i on uni t

and within the distributian centr , e bulk orders 4 will be stored in
refrigerat %’ﬁ’e‘é%ﬂhﬁaflio ?pﬁﬁtt%gﬁ‘é’}tﬁflbe]l%‘iﬂiab&‘etfﬁ%? dpdpg rtreellestscarri er
7 can inclydgvadtigmpearature nonitor with the tag 7a. The tenperature

nonitor can provide a warning if the tenperature range rises above that
required for the food product. The nonitor can conprise an electronic

The.r oot o "SR s PrAEE A BT Ry R et MR Yo S R idne Vel y
or in addi ¢iadiple,ahsSlony! 22wal doangRERAEr@aMAtioR QAP hhE Filinvhs dRtbutiBliceator €. g.
aliquid crystal strip which will register and display a warning if the

t enper at ur b the Bk oxdsay & vall bp sessioingetriprategonilitigngy I ordertameniteethcaf t er

the tenperf%}&rye&nn@,seagﬁ gﬂ{;&gfimg}]&gmﬁe aqgv%ér%}ef hB&itd0h ﬁ%g%ﬁ grdle“ the

carrier 7 were expose enper res tor a predet period of
ti ne suffieimpetatire naiiteecan prbyide avearniag ifthe Whigeratuichengh rides abaitcithat centre
loaded intq

ol 1'eys. 6Ioaie REBCPORPHELFT | Hamoni SHEOTIFRS AP PBICREFSBRa AT he
T ! LB g ECSOR 7 e LS g spgage
nuber of e¢omgliticas of ghewatriers Re Altapptivgy ioaircaddifig p sinfiple arrangensniZcanhi ch
contain t hgonqgrri)sre%pvriisiglteeinﬁig&gxe <, g.oelc li(?uri(? gyy%%af 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
exposed to high temperatures for a predetermined period of time sufficient to raise a

hygiene issue.

Within the distribution centre 1, the carriers 7 are unloaded from the palette 4a and
loaded into trolleys 8. The number of carriers 7 foaded into the trolleys 8 and the
number of trolleys 8 will depend upon the order placed for a passenger carrying vehicle.
An order can be fulfilled by loading the appropriate number of trolleys 8 with the
appropriate number of carriers 7 which contain the appropriate number of products.
Thus the trolleys 8 are loaded onto a truck 11 for distribution to the passenger carrying
vehicles, the trolleys 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 movement of the carriers 7. Thus in this way the movement of the carriers 7 in

and out of the distribution centre 1 can be detected.




Thus the trolleys 8 are |oaded onto a truck 11 for distribution to the
passenger carrying vehicles, the trolleys 8 pass through a tag detector 10
.to detect the tags of the carriers 7 being delivered. The tag detections -
are received by the conputer system 12 in order to track the novenent of
the carriers 7. Thus in this way the noyenent of the carriers 7 in and out
of the distribution centre 1 can be detected. 7 The truck 11 wll provide
t he requi rEit wwrkdi It withsotide thichequiedd ooaditioas fdrhie: dedivdryrfabktifiod predugts it Wi | |
conprise a refrl?eratlon upit and will de]iver the trolleys 8 to the

passenger S&db Py frynRRttiaceliseration ne agsl Ml el ssirelirys 8ifQ theingstenest centre
L conpri segintiify wdlde. M LA b@%ﬁ&%gﬁ@ﬁﬁﬁ[) ibiioR kel PLORbHYR ﬁﬁb@ﬂ' ment the

distribution’centre 1 conprises t Istribution ce receives
t he producdistribiiexcedyref Mman ali@ndioedmbodimdng dieutistrituiiendenee 1 Tomphisés the

di stributio entre will then distribute the product t spoke distribution
centres. S 1?%?’??1%?6@“? “Erlﬂgi PGV eseE PERAUPtS dﬁ??tfy f’%tﬁ%f‘)@ rriers 7 and

the truck éhﬁ@émﬂ? SerftlRe The Blub @krithtibA cbit® WRPKen distibutdmt bRidueeRt r es.

- Wthin the spoke distribution centres, the nunber of carriers 7 within the
troll eys 8spose digfrimitien cemresndbusdriguter the treleysd are filledwathycafrigrs 7 land he

T that  f octivhoghiR BERAE e SPuE BARE R fN el iRl b o ot

r epackageddisthibaticmtdntes,shd nahbersof dpiriérs BHithin thOubResignk adjubte@bt eys 8. This
~greatly reduces the handling of the food products thereby nmaking it easier
to conply DHCEHARGicEde to acruraely dpdil theyrderdrom thearassepgeriwhiclepnar@aent to
repackage the products and there is thus no wastage of packing material or
time and noney expended in wasted repackagi ng. Further, the use of a

si ngl e carlticed tHus basgdnefrorp Figrire O thatrdoudf Eodusteddliveteddrgpoitntfood use on the
passenger carrying vehicle facili }(at es. better control ag{ﬁ tracking o

. . f
del i very. g0 NSRS FRRotreRpskaged; Hbecarierst arepimply redigiriguied iitas 4a,

o b e L S e e et The
troll ey 8 gmisinepmplyvdthhygidnetrbglatags. Fartlofr, theee isao régeirsment tar e read when
the trol| e}lepgckia%e th%%qgguctsaz{lll t erte cltsht%%jls rvxvci) %vgst%.geeoft p%%ki%g %fiatéxgla? 0% {il%lela.% , the
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.

In addition to the tags on the carriers 7 and the palettes 4a, tags 9 can also be provided
on the trolleys 8. This enables the trolleys 8 to be tracked. It can also enable the tag
detector 10 to simply detect the trolley 8 passing thereby. If the tags 7a of the carriers 7
- are read when the trolley 8 is loaded, and matched with the tag 9 of the trolley, the
| computer system 12 will have a record of the carriers 7 loaded in the trolleys 8. Thus
the detection of the tags 9 of the trolleys 8 and the tag detector 10 is sufficient for the

computer system to know which carriers 7 have been loaded on the truck 11.

Figure 4 is a schematic diagram of the hub and spoke distribution system in which there
are three hubs 20, 21, 22 provided at separate locations and is connected by high speed
communication lines 23a and 23b for the exchange of data therebetween. Each hub 20,

21, 22 is connected to a spoke distribution centre 40a, 40b, 41a, 41b, 42a, 42b, 42¢ and




conputer system 12 will have a record of the carriers 7 |oaded in the
trolleys 8 Thus the detection of the tags 9 of the trolleys 8 and the tag
detector 10 is sufficient for the conputer systemto know which carriers 7
have been | oaded on the truck 11. Figure 4 is a schematic diagramof the
hub and spoke distribution systemin which there are three hubs 20, 21, 22
provi ded at separate |l ocations and is connected by high speed

comuni cat 42drehpedisel .34 fabd midbfatwEing bentdigRgeneteddatach dfahehsismen. Each
hub 20, 21, 22 is connected to_a spoke distribution centre 40a, 40b, 41 a,

41b, 42a, 4b#d %byagegmngmicetign jigedectively. A food manufacturing centre 30
is connected to each of the hubs 20, 21 and 22 via a conmunication |ine
25. In this enbodi nent each spoke distribution centre is |ocated at or near
an ai r por t Inghistenghiodimett aschpokodistribvtice caitrel is iveaed at au heae ah eitrporyor train
facilities. At each @ggre orde s _can gg received, fromairlines or. €I|
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journeys. fBinSiMiRbOs R oBEakRNbER: Sredd QR difodEolie :??Qvﬁaflfdr% Ragsed
fromthe spokes to the respective hub distribution centres 1 and 22.
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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.

In an alternative embodiment, the airlines can place orders directly with the hub
distribution centres 20, 21 and 22. The benefit of the receiving orders from the spoke
distribution centres is that the spoke distribution centres can take into account local
factors. For example, it may be known that because of a pricing policy, although a
number of passengers have booked flights, not all passengers will turn up for those
flights. Thus although the airline may request food for each passenger, it may not be

necessary to supply that number. The order can thus be adjusted accordingly.

Where meals are provided to passengers on a tray, each tray is assembled into a meal
unit within the distribution centre 1. The tray will comprise the carrier 7 and the trays
will be individually loaded into the trolley 8 in the conventional manner. However, In

the distribution centre 1 there is provided no food manufacturing capability. Food is




distribution centres 20, 21 and 22. The benefit of the receiving orders
fromthe spoke distribution centres is that the spoke distribution centres
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conventional type of communications link to enable product information from
manufacturers to be entered. This enables a product manufacturer to transmit
mformation on the products to the distribution monitoring system when the products
have been shipped to the distributor. The product information can be loaded into a

. database of history information 18 by the monitoring computer system 12. The product
information can include a description of the product, a description of the temperature
conditions under which the product should be kept, e.g. below 4°C, and an expiry date

~ for the product. Also, information on how the product should be handled or kept and
any other necessary information can be provided. This information will aid quality

control during the distribution of the products.

The products are provided in carriers 7 with tags 7a. The tags 7a incorporate a
temperature sensor and transmitter therein to enable the ambient temperature of the
products to be detected and transmitted. The tag detectors 5 and 10 described with
reference to Figure 1 are cormected 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
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time of tag detections and the inages or video recorded. In addition to
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be provided in case catriers 7 which do not have temperature monitors built into the tags

7a. The temperature sensors 15 provide an overall temperature measurement for a

location and are thus less accurate than the temperature measurements performed on the

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
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the 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
the warning is generated. This is because the temperature variation outside the
manufacturer's recommended temperature range for a short period of time may not

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




"detected tenperature noves outside the manufacturer's recommended range, a
warning can be generated on the user termnal 17 to warn an operator that
the quality of a product has been conprom sed. The warni ng need not be
raised i medi ately the tenperature of the product strays outside the
recommended range, it may require the enperature to stray outside the
recommended range for a predeterm ned 6‘riod before the warning is
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sui t abl e acAriiens doring theglistabuticegmone pumitigele | denti fyi ng system can be used
whi ch can be electronically read e.g. a bar 12 code, a mcrochip or RF
tag. Although in the enbodinents fixed tag detectors are used, the present
invention is applicable to any type of tag detector including nobile tag
detectors. Further, although in the enbodi ments tags are used which can be
read froma 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 nore practical. 13 CLAIMS: 1. A nethod of
delivering products for human consunption froma manufacturing centre to
passenger carrying vehicles, the method conpri sing.




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, |oading
predet erm ned nunbers of the carriers into respective containers for
.distribution to the passenger carrying.yehicles enabling the products to
be distributed to passengers on the pa§§enger carrying vehicle in transit.
2. A nmethodrage:ding to Caiml wherein the containers conprise trolleys
and the carriers are adapted to fit the trolleys. 3. A nethod according to
Claim1l or Caim2 wherein the distribution centre conprises a hub
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contai ners is dependant upon the required nunber for respective passenger
carrying vehicles. 14 6. A nethod according to Claim3 or Claim4
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products from product distributors who distribute the products to the

passenger sCasHics gee 3sapted g 8t thedrollpyhg vehicl e and placing an el ectronic
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 oA method according to Claim 1 or Claim 2 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.

4. A method according to any one of Claims 1 to 3 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.

5. A method according to Claim 2 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.




products required for respective passenger carrying vehicles and

determ ning the nunber of containers required. 7. A nethod according to
Claim5 wherein the electronic order for products is received first by
respective spoke distribution centres and passed on to the hub
distribution centre, the spoke distribg;ion centres being able to adjust

the nunber of products in the order a 4ording to local circunstances. 8. A
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manuf act ur nmgberod nbmteincisnéquiredt i on on the carriers |oaded in the bulk
carrier is transmtted to the conputer system 10. A nethod according to
Claim8 or Claim9 wherein the carriers each include a tenperature
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warning if the detected tenperature noves outside a predeterm ned range or
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products in the order according to local circumstances.

8. A method according to any one of Claims 1 to 7 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.

9. A method according to Claim 8 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 transmiited to the

computer system.

10. A method according to Claim 8 or Claim 9 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.

11. A method according to any one of Claims 1 o 10 wherein the products are

fragile or subject to hygiene regulations.




