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" DELI VERI NG PRODUCTS FOR HUVAN CONSUMPTI ON The present invention gener 2I
relates to a nethod for delivering products for human consunption to

i passenger carrying vehicles. On many forns of passenger carrying vehicles
it is usual to serve the passengers with a neal. |In passenger carrying
vehicles where space is a premiume.g. tlrains and aeroplanes, the food is
usual ly provi fo i.stribution in compact units such asy, troll (o]

al l ow for &ﬁg@%}xgﬁ@ﬁ%ﬁ%n of food to the passengers. The I°o |st?éé3§7‘{o3f
providing food to passenger carrying vehicles to neet the vehlcle schedul e
is complex. This distribution probl em is further conplicated by the need to
conply strict METH®D HORi EEINCAPROPEICEY FORSTUMANG ONSUMBTINNt s ar e

- fragile and can easily be damaged. The food can require differing
tenperature environnents and handling in order to avoid spoiling or

damagi ng t{1Re HRGht déniion E‘&%&alb&%la&é& t8AEndRdEloY deleingRRodiRE o RARAAS. |
there is a problemwth t f ood product as aresult in some failure in
the di stri¢anshontipn KcRasssnget caupingivabecles. ghl y advant ageous 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
wher e a gr eamagabrmed of paREengsticefigs tehicesix pandsido istrve e VissingarspAgs£Nger s
with high quality food. Traditional travel related caterers purchase food
i ngr edi ent Bcdhilp ﬁa%sra%gﬁr@%wnaﬁfamﬁkéwe@ §PAce K premiung REnaingged pr epar ed

food is th r i J nto
trolleys. g#r@g&% oneﬁ)}? @ﬁ%{éﬁ%l Ogldre 2 %%W@n;mgﬁﬁpﬁcgn%tggg&da of neal s
| oaded. i nt wolidys t¢ a]d)dWﬁyseahﬁdistrﬂjlﬂtioneﬂfcaﬁ to Iﬂmpassamgensf manuf acture of the

food to the requirenents of a passenger carrying vehicle to which the food
is to be delivered. Thus, traditional travel related caterers require food

product i onThafisistitd @rsprbvmﬂsgifr obll %pés@er@eﬁ&e[rkﬁh‘é {afcibaf hbdt iRSvenfdit hough

sone products raybe b om food manufdcturing centres, this is
general | y schedilp @rcqna:rlex oFhis Kisttttish prebiem befum@epsaspplicated 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 tﬁere 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 paésenger
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.
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.27 January 2005 2 Even when food is provided to passengers in the form co)f
a packaged food iteme.g. sandw ches, traditionally, sandw che<d <@ngary 2005
received froma food manufacturer in bulk packaging e.g. cardboard boxes.
The food itens nust then be unpacked and repacked into carriers suitable
“for fitting into trolleys to go onto the vehicle e.g. aircraft or train.
The present invention provides a nethod »f delivering neals to passenger
carrying vehicles in which, at a distribution centre, packaged itens are
recei ved f Eyen e foarkis proweded P pgserETs dsthe fo R%’%é@qa rt%éijrx%“"é’rf‘eg-asserrbl ed

on a tray Lo §oum.a Raby Y A0SO G TRy MYl o461 hAdatut BRHLAO! | €Y.

The troll eﬁ%na hen 0 the passenger carrying vehicles for
seining topp Scardbousl Hdxes. pTies oot ifemsemist trendeainpacked add sepackadt i on
~centre to Ige quite separate_ to food _nmanufacturi ng entres.. There i.s no
need for edafmsrBierpyitghledpr fifting mtgiwlleys ogorae theoldiclha g AREh Py YD
centres. The caterer can sinply assenble pre-prepared food for delivery to
the aircraft. The food manufacturing centres can conprise restaurants
because of Theereseatriafedtionpackiesn meathod ofitelbleripg ot pessengsrtcanyaugt f ood
can be provided. To. ¢ | et.e ..the restaurant quality food.delivered to the
passengersyelalclf’ﬁél?wéﬁgl?g% 1§rBHHon Sopte, p%ﬁ%ﬁﬂmsﬁérﬁﬁwgggﬁ?nhéé’fi on the
passenger Gant ¥ AGinNSRhEEE Ble Rkkddea iRRRKE: ssehblcRhiaQfhy t6 ¥6ink 8 meal unit
Enbodi nents of the present invention wil|l now be described with reference
to the acaodpzmyealgnits awilnated tite twobieyh: TR gelleys arg themdistiatask todheli agr am of
a-distribution centre, Figure 2 s atdia ram.of a bulk |oad of carriers;
"Figure 3 i?a%f‘e%eéé;?g?ﬁngfvehgretsgﬁS§§"%%c?%“ce? Mer: Figure 4 is a schematic
di agram of the hub and spoke distribution system and Figure 5is a

schematic di agram of the distribution nonjtoring system . 27 January 2005
3 Figure Ihusthe pyesestinvprtion aghlems distabudiosceniby o RaAwEsePEiEHd P or

I 1ustrati ﬁmﬁﬂcﬂﬁ’ﬁ%scentres. There is no need for example for an airline caterer to have food
manufacturing centres. The caterer can simply assemble pre-prepared food for delivery
to the aircraft. The food manufacturing centres can comprise restaurants because of the
careful tracking and control procedures, restaurant food can be provided. To complete
the restaurant quality food delivered to the passengers, a chef can carry out final

~ preparations on each meal on the passenger carrying vehicle or at the spoke distribution

centre.

Embodiments of the present invention will now be described with reference to the

accompanying drawings, in which:
- Figure 1 is a schematic diagram of a distribution centre;
Figure 2 is a diagram of a bulk load of carriers;
Figure 3 is a diagram of a trolley and a carrier;
Figure 4 is a schematic diagram of the hub and spoke distribution system; and

Figure 5 is a schematic diagram of the distribution moniforing system.



“Figure 3 illustrates. the trolley 8 and carrier 7 in nore detalégqmlls
Figure 2 illustrates the bulk delivered containers in nore det gy 2905
food manufacturing centre, food products are nmanufactured and packaged e.g.
~rolls, sandw ches, pies etc. These are then placed in carriers 7 in

accordance with an order froma distribution centre 1. The carrier 7 wll
hol d a designated nunber of any type of3food products. Alternatively, -the

carrier 7 may be requjred t be fi th a . .m tur roducts.
This is de@éﬁﬁ%ntlsﬂrﬁﬁ%ﬁ{lﬂ@ #aafﬁ% W‘frhcePFfBS ?Orr’rﬁ ﬁg? EP@PseSEach
carrier 2B R eds Bnd frody 4 ama@ﬁé@t B detailBwMbt B1RrSD ARlsHaREC  tag.
The tag can onprise any conveéntional electronic tag such as an RF tag as
will be unigteindk delivdrgd eorddinérs enimoes dadmil.in the art. The tag .can be read by
..any formof tag reader such as a hand held tag reader or a static tag
reader nounted in for exanple a doorway. Thus in order to fulfil an order,
a food Wﬁm}sg{aa%aa hﬁaua%ﬂﬁﬁlg cwltké RS Hdatct AR YRR Fachired 6Rd padRhFed/e.gNt 0 @

bul k order carried by a palette 4a. The pal ette 4a has nmounted thereon
or incor porralﬂsedartdveclmsnplas eini @@W@&mn@iﬁc@d iraepr@ers FHngecanfianse ttith anu| k

Che carri oeder Sgh RGOS ool | Fhaiaesy ST BARS SSRGS hitbel I 2y

of the pal eiderdBod ﬂ_ﬂidﬁc‘ds nixpeARtivelR, ths cieRfl7 niybesbqiiad obedilRantt £

system and he information is transmtted to a conputer stem 12 at the
di stributi mmanpf @0@ prodyigiswihinistdspenderiarpondhe pider plagwl W%H—W dpad
ori gi-nat ed r ks food
 producrs bRl B akRnT HEBERRL L A SRR IER A AR BMRALAR |
~are transpes dé ephebtyigaan vahpidecany cbnv&dmenalleﬂ;&ctnohmttag)suchelstanéiﬂtag'ﬁhwﬂﬂ)bék
ordered produ

cts are_then unl ga fork [jft Et'jéUCk and as they are

del i vered |“ﬁf1%fs"t°ﬁé byiaskledperson 1o % @etggt;%berrga Y 2BY Togm of taa1e3de" ¢ he
palette tag ?“e fé %%&@m@@m 4 B6tid B rdflcLAlolRRE iR FR khRPRM ddodlay.0 t he

conput er- sys h the detected palette tag 6 can be matched to
the identities of the carrlers 7 carried on the palette 4a. Thus the

readi ng of alette VoI t he .necessity for atienmpti r ead
each of thé[tht"‘ﬁb"gor’f]ﬁr@rfu K i OSéW’n“é‘}" gceﬁ% eri;ll ?k\?ggg ovvel\./%f; each
of the tagg AfrePultd albaldsiiecd eﬁnb@b?ﬁ?ﬁrettéﬂacm‘ﬁ@ﬁﬁlen& h@hasfm@ﬁﬁéd?d | oad on

the palette 4a with the load that the food manufacturing centre alleges to
. have del i vdhasdon or incorporated therein a unique electronic tag 6. Thus, when the bulk order 4is

put together at the food manufacturmg centre, 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 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

{o have delivered.




- 27 January 2005 4 Wiere the products are subject to strict hy%i \(lavpe
regul-ations and require refrigeration for exanple, the |orry Ziwappary 2005
conprise a refrigeration unit and within the distribution centre 1, the
~bulk orders 4 will be stored in refrigerated conditions. In order to
nonitor the tenperature, each carrier 7 can include a tenperature nonitor
with the tag 7a. The tenperature nonitet can provide a warning if the

t t bove that, . ired for the.food product. T
o tor enVaniRede aF SLrods st Paiiaeay Shos Hog R e end o
to the Con'@yﬁrﬁéle,?tﬁétl i 1 il Qoblie thSodr B EhitRidl @i Atk Abtriblifon 6K ti ons

of the carrier ernatively or in addition, a sinple arrangenent can
conpri se alyihsibalkeoriadidouilldre storgd irareffiiigpratdd conditiens. dn prdsr fhinohitol the

',register and displ a warning.if the te rature ris aha t hr eshol d.
The. e ni niar oot pali G dipuda e b il BBIEREE. Hbooi nt ou
that the fooghdsaduabSitdritah PRVER 4 Wiinink Feicerd¥A0FE thrigd rideodbove e at ur es

for a predeterm ned period of time sufficient to raise a_  hygiene issue.
W t hi n t herajuited iftnthe odqseducs The mogitergani comprize an elecimrie aaangemsst die

I d . loaded i | | . ' . ded
"o the tParragE S I e dsBinu B Syfer i B89 The Aot Ghbhlying of B8 2

order pl acegghdigbnsroMBSeRAGE!7. Caltdriydiiglva@tihalaitioArn Smpky artamgerentfoahfi | | ed by
. loading the approprjate nunber of trolleys 8 with the appropri.ate nunber

of carri er SOmMPUgR & Hisbdmingdicator K& aHgridrrysialstuin which vl rpggiguatddisplangs t he
trolleys 8_ar | ; I S trhl MR WP rdnlEn RESS SR ET
carrying Ve |Iéé§e§§gggeﬁ®l%roi Iriesflgél v%;agéﬁ%%gghgﬁba tag‘é] et 1éctor 10 to detect
t he tags ofhdtBmpeature asdréppditiongirdeht thet thd foddperotiams thethe carrien? vare

received by the conputer system 12 in order_ to. frack t nmovenent of the
carriers 7.cxnas6d tq high fFrapsraARrasHRr ke Wﬁlﬂ’i‘mﬁﬁpf;"l‘%{‘&fad??‘? @{}ECI?nﬁtﬁra]ﬁﬁa out of
the distri lﬂg%—lieﬂgisg@tre 1 can be detected. The truck 11 will provide the

|

required conditions for the delivery of the food products e.g. it wll
conprise a refrigeration unit and will deliver the trolleys 8 to the

pessene iRt Aab el Bk B it ST hAURRL AR AL BT o
di stributi gshde@nith GollefBIPThSRINbArf carriers 7 loaded into the trolleys 8 and the
| mumber 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.

- The truck 11 will provide the required conditions for the delivery of the food products
e.g. it will comprise a refrigeration unit and will deliver the trolleys 8 to the passenger

~ catrying vehicle. Tn such circumstances the distribution centre 1 comprises the sole
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 arc filled with carriers 7 and
the truck 11 delivers the trolleys 8 to the spoke distribution centres. Within the spoke



- hub distribution centre which receives the products directly fr, the f g
manuf act uri ng centre. The hub distribution centre will then di €t aBH?ré(Q?)ﬁ
product to spoke distribution centres. Thus in Figure 1 the troIIeys 8 are
filled with carriers 7 and the truck 11 delivers the trolleys 8 to the
spoke distribution centres. Wthin the spoke 27 January 2005 5

distribution centres, the nunber of carriers 7 within the trolleys 8 is

adj usted as. necessary i ord

e[\) accurat ful fi he (% fromthe
passenger WSHIRYUEN SERFSS erafcarmgrs 7 B’%‘%%‘é ‘Fllﬁéff ?ff'és 9% #hat food
product s d%&g&&fﬂl e‘){defq ot B RO IRU bARE Woh e 9@@&5@ %ﬁcm;pefae@ac kaged.

The carriers e sinply redistributed into trolleys.8. This greatly
reduces the handl i ng of the food products thereby making it easier to

, | th h t h h tt
?gggc)léa\éme g%%%?esgﬁfé’?‘g ﬁ’dll:l(l%ﬁ%r urttof’ﬁi?g"(#%te\rfigyga‘ggfw 8@?3 gnmat gl’l al or
time and  EDRARKCRIRERERE b nNoRfdpaskaed aTkagirfers 7ris kitfily rddiseribiaed o a

single carrier fromthe point of manufacture to the-point of use on the
passenger tatleys 1gThie greatls rédueed the éla@@mgwtth@fwd@mduéts thergby makioigity of

delivery. In.additio a h r A ettes 4a,

tags 9 can%&'¥ oﬁgmﬁfyo\‘ﬁ%éﬁgm}ol I%?Hﬁﬂ?}rlsoﬁu%@lgr éﬁer 50 ljé%ﬁu%‘l[}g 1R%+1e trolleys 8
to be trackgfickdge tE&proadh&ts adtletesis e oagastapRlof pheking MatePiabomidhy aglet ect the
trolley 8 passing thereby. If the tags _7a of the carrjers 7., are read when

the trol | eynamey sxpesdedtn Wasted m@@qag@gwmﬁ ¢t ghotusg oba singlefarmigrdrqnadhe ¢ he

E corrput er S f aﬁé%ﬂ he
trolleys 8¥) lﬂfl ﬂi%{l#g!:ﬂg: \éﬁ gmhfl Ongéh%@&%%“ g <} (gggﬁéﬁtgtﬁ%j the tag
~ detector 1@efte coufrdi midarickingrofidalivergonput er system to know whi ch 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

provided a hb 828 Toh IS c ANk I7%nA INEALIRA 4Ytabi 9Bas RESE ided
comuni cat F%ﬁ ?éllggsoe[ZBSéggnd 23?3 forS t he exgﬁﬂang m%fagdata theree reotv\iveﬁen Each

hub 20, 2bn tR2Aroléeys 8nrithis gubies the teellslye 8de be tatiedi dhcapairoramaldlgdhe agh, 41 a,
41b, 42a

, , 4 and .4 IV, A f oqd ufact 30 is
connect ed tﬁﬁte QE ﬁﬁ & SPRLY ﬁ%ﬁ‘g‘%@%ﬁ&ieﬂ'l&e%%ﬁn E% ari? %[':}1 B! caﬂlﬂ%gﬁﬁ%ﬁg 25.
' are read when the trolley 8 is loaded, and matched w1th 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, 42c and
42d respectively. A food manufacturing centre 30 is connected to each of fhe hubs 20,

21 and 22 via a communication line 25.

~ Bach spoke distribution centre is located at or near an airport or train station to provide
airline or rail catering facilities. At each spoke orders can be received from airlines or
rail operators being served in respect of food to be provided for specific journeys. This
information can be electronically received and is passed from the spokes to the
respective hub distribution centres 20, 21 and 22. The hub distribution centres 20, 21

and 22 will collate all of the orders in order to form a bulk order for groups which is




- Each spoke distribution centre is |ocated at or near an airport. 0 traizrb
station to provide airline or rail catering facilities. At ea ‘%}5‘8%‘8 05
orders can be received fromairlines or rail operators being served in

_respect of food to be provided for specific journeys. This information can
be electronically received and is passed fromthe spokes to the respective
hub di stribution centres 20, 21 and 22. 6The hub di stri bution centres 20, 21

and 22 will collate all_ of the orders in order tp forma | k. order for
G oUps. whi BRATSIEY oy far meDRCHEES SPa i b 8ot e e AR ur er 30.
- Vhen the g9aQanahfellf) MRS Bth BYiriblifor dfkes TBIM AR ffe ki digriblor1ub

distribution centres and 22, the hub distribution centres 20, 21
and 22 use cérdteesi20f 2t amt 2Dusertbe gifomuhtiongeacived fopo ke ghoke distriluiion cemdresr es
i.e. the orders fromthe airlines or rail operators.in.order  tq. determ ne
how 10 di otF1Be PE T peHrtes of B e RR Obfet 3 dustrmit it it fislBuf, U
wi t hi n t he ghul gl o the'shoke GRABURY corfes. 2ihus3AtHim theiubkiRABiaIoh deafies ved

- fromthe food manufacturers 30 are split and distributed to the spoke
di stri buti @6, ZlgAg thshulhordtesicesivediirharthe fadovenuficturersalaresplét and Fi gure 1,

TR L e N S L b e L e

of carri er Fighré eqisrediskButioeRcarnidd @by pHetheshe karieisSt intduélies saprnhite
needs to carry out no repackaging or even _novenent of carriers 7 into

di fferent sheoipeke disfribartioppoentres simplzbpve torpsivgt fheipaber afcastiers d regwiegdsior
directly wt h ~di ' i t 0 i fit of
t he recei VF?FS' %lﬁgterfé}%fsgg% {iilﬁ{e%{btg%gﬁg&(fﬁés]{ergﬁ%ﬁ)ﬁagw%ééﬁé]?egéafagg{bﬁ%lf&% he spoke
di stri buti gibveswht 6&catddis 7 ate diffdrentacoredimhitd. ocal factors, For exanple, it
may be known that because of a pricing policy, although a nunber of
passengers have booked flights, not all passengers will turn up for those
flights. Tbﬂén%wbgyﬂia Adifes @hn'PIAdoraBY dr6ANaH#h Rafb @irivAh dassenger, it
may not be necessary to supply that nunber. "The order can thus be adjusted
accor di ngl g1 ahd 22n Teabeutifitefithegtceiving prdssefiomithe enoke distriwitionsentees is that e

provi ded t asse L.s.on a. tra each tray,is senbl.ed into a.neal unit
Wi thi 1t he 0t SRS G BHIOR Rttes kAP astouhy ot e iTSE ek bPle Yy 7 and
the trays wlhkhoRs thdtBkoduddial 4 pridiRagekkyl, Bliouch@ duhiel 8Fpdisénpers 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.

In an embodiment of the present invention, 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 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 wajr 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




- the conventional manner. However, in the distribution centre 1 re
provi ded no -food ‘manuf acturing capability. Food is delivered &%gﬁﬁaewzﬁQé
froma renote food manufacturing centre. In the distribution centre 1 the
_recei ved packaged food itens are assenbled onto a tray in order to
assenble a neal unit. In this way, there is no handling of food except in
packaged formw thin the distribution ceptre. In this way specialist food

manuf acturing centres can be utilised for manufacturing food and the

di stri but i ewonitoesst and the detp el fedged tema ssswnefitly meaitprsddthe peessparyhygisne s
Thi s enabl 0 be used as food manufacturing centres. The
di stributi g@%ﬁ@?é&%ﬂ%ﬁw& nmply assenble the restaurant cooked food. The
handling of the food within the distribution centre 1 is reduced and so

. long as the tenmperature of the fo?d itens, is carefully control|led and 27
January 20@Bgure Sipasehsmmagic dingram ef g distiigttioppomitogias sydem shews &ref ul | y

nmoni tored, ; hygi ene regulations can be net. Figure 5is a
schemati c éﬁ%gﬁagﬁggﬁggeﬁi stribution nonitoring system shown for

illustrative purposes. At the heart of the systemis a nonitoring conputer

system 12 to recei ve%ﬁnd E)r ocess al'l. input infornmation. A connuni caaf' ons
link 19 i s PribtIFELLA BRITAE TOAPITLS %?%Put%réwswt "dRAfeetFrndgyrocess all
comuni cat ohs iﬂfbﬂﬁaﬁdﬁ.%@&h&uﬂfc@%&%ﬁiﬂﬂ‘f@i@%ﬁ@é&&lﬁi@ﬂb Acidfers to be

entered. Thi's enables a product manufacturer to transmt information on -
t he productenvtantivhd typsoirdommunieations tink td enpblymodunt wifermathoa fpomaduct s have

been shi pped t he di stribut.or..The product information can he | oaded into

o dat abas PBRITEEE OF RPEHa i aRe g Tk BAREARIS R BB system L2,
The productinfolhita G 1hePrédidtsith el SriButlsMohidérin syefend WRerPihe Pesducts?

description of the tenpéerature conditions under which the product should

be kept, ehgve brelnshipped tathe dagirieutes. rTheqgpéuct infermatonmen bg deadedinge 2
i nf ti - he . | |
nocessary Al AR akod [Pt e ol Bl St i?. TREbAGRRET

control dukhfognmitin eindheludeii desoripfior Gkthe padiact, 3 desthiptipn ofthettempératups ovi ded

MG er S dittons undey which the Producthould be kept, % elow 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

contro! 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 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
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tenperature of ‘the products to be detected and transmtted. T \{aggary
detectors 5 and 10 described with reference to Figure 1 are connected to

~the nonitoring conputer 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 efitered into the dat abase of history
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t enper at ur g, BERSNS1 86y AR indiftoriRL QUnBeRr kyktdR G2l TRA Eeniperithe s@hsré 1Huhd on
centre. These enable tenperature conditions in the locations to be
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however reduce e cost an can be used instead of, or to supplenent the
t enper at ur enessm@sienEfenk sohitorm asewidted withdlsogaied with the tags 7a. The
di stribution nonitoring systemis also provided with . a user termnal 17
operable by a person of administrative capacity in order to nonitor the

di stributi ofeQfistRb@¢H#HCh8nitot 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 provideé 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 experiénced 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 cén 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



-user's termnal 17 provides a user interface to allow a user t Leess %I&Ia
dat abase of  history information 18 to trace the | ocation of aozg?(?&%'iy gh
tinme, to determne the tenperature experienced by the product at each
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t he manufacturer, |f the etected te rat ure noves outside the
- manuf acturélke%am%ﬁﬁéﬁﬁﬁ@a&rg é%g%ﬂagtﬁw@meegﬁf%@ﬂ%%?gﬁlga% t he user
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conpr om sed. e warni ng need not be raised I medi ately the tenperature of
t he productospranyise thetgsinliey dfilee produsterended range, it nmay require the
tenperature to stray outside the recommended range for a predeterm ned
period before the warning is generated. This is because the tenperature

variation Quirigietelesent 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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has been descri bed herein above with reference to specific enbodinents, it
W ll be apparent to a skilled personnel in the art that nodifications lie
within the spirit and scope of the present invention. For exanple, -although
the present invention has been describetiowith reference to food itens, the
present invention is applicable to any food or drink itens and particularly
to food afdAIMPK itenms which are fragile or subject to hygiene

regul ations. In the enbodi ments tags are described for the containers. Any
suitabl e active or passive tag or unique identifying systemcan be used
whi ch can he el aoheihod ofilitliveriag thealsgo passenger cewyieg vahiclessthe meathawt RF t ag.
~Al'though in the enbodinments fixed tag detectors are used, the present

i nventi on PETRRPIE:cable to any type of tag detector including nobile tag
detectors. Furt bey gisflbulon htte)rdc bR/ ity depstatiBnb skh QSkiRhen preptredtibéd can be
read froma distance, the present invention is applicable to tags which
can only b#cmefidnadnesdranere foadgecparing statibes thatode renite fomethe distiibutian i on
preferably however uses tags which can be read at a distance (i.e.

r enot el y) PP HFake handl i ng and tracking of the products and carriers
during the distpibytiap ﬂf&%ﬁarﬂfeﬁ%dck@ﬁed il WiiytodBfh a pasdehfbdvieall. A
~nmethod - of delivering neals to passenger carrying vehicles, the method
conpri si nguniét a distribution centre, receiving separately packaged kitchen

prepared food ite from one. or | ; i i Lhgd. are
renote fromt herffﬂegﬁl?'g %’ﬁpfegﬁ&nges%e?‘r}é%e%eg%gﬁ%hlﬁﬁgﬁ’{tﬁ%a%tee%gérrg{ﬂ%ly pdckaged

items on a tray idadidend plutlippstibe gesal nwal intertrdlleys;apdat i ng t he preceding step
to generate a plurality of passenger nepal units; loading a plurality of
the meal units distbuting|thetyalieys teyihe vehicles,

the distribution centre having no facilities used in preparing any of the food
items in the meal units and none of the food items of the passenger meal unit are

prepared at the distribution centre.

2. A method according to Claim 1 wherein the food preparing stations comprise
restaurants, the method including carrying out final preparation on each meal unit on the

vehicle by a chef before serving to the passengers.

3. A method according to Claim lor Claim 2 including controlling the ambient
temperature of the food from delivery to the distribution centre to delivery to the

vehicles.



.distributing the trolleys to the vehicles, the distribution cez%;ﬁ havi
no facilities used in preparing any of the food items in the anyant <005

and none of the food itens of the passenger neal unit are prepared at the
~distribution centre. 2. A nmethod according to Claim1 wherein the food
preparing stations conprise restaurants, the nethod including carrying out
final preparation on each neal unit. on tthe vehicle by a chef before
serving to the passengers. 3. A nethod according to Claimtar Claim?2
i ncl udi ng &MFRAGK g the anbient tenperature of the food fromdelivery to
the distribution centre to delivery to the vehicles. 27 January 2005 11
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~for delivering products METHOREOSOREIINTFRING PROBUGHISUf act uri ng centre
. to passenger carrying vehicIEiugiﬂﬁgéégigﬁﬁﬂﬁégfﬁgihe products in a

manuf acturing centre into ca . e rying a plurality of
products. The carriers are delivered in bulk to a distribution centre. At

the distribution centre predeterm ned 'nunbers of carriers are |oaded into
respect i ve A amthodhfor deliveringipseductsuior bpmencartsampher femgemaneieetiling comr cl es.

In transit  in the passenger. .carrying vehi.cl es ihe produc ‘ j stributed
to the pas %%R@sé?lﬁgeFPW? gelh‘(glﬁ? %f%lrﬂ% N pi\c%igg]tgr'f‘%@i | 3%9 lir:%%?ftaonﬁfaﬁtd%g stem
noni tors t entel Sitd ¢RHErsOBaeH ca@ﬁacha@ﬁy&lgtw?lmie} ¥i Redeas.eThé efesfard ags
fitted to the products or to carriers of the products to identify the

| ocati on ofdelivasepindeibieto a digsibutipe ferrtes Afrthe distribaigign centin redgiempaed cinity
of Lhe Pr OgdiehBredlr Sl BECAY Shafl thes FahElive| BaBRRACK Al Obubh B hae tad -

. detections as d "history of assoclated location and tenperature information
for a prodpaéschger@atiginglvebieles Alnisarsiidathe wissdngeecaryiss vehiclentic perdnetsat ur e
information for a product at a desired tinme from.the database.. The system

t hus provi @esdistrigpied to @W‘i’@ﬁ%"?%@nﬁg‘&l?{l@r@%t S op nporYforing syste

monitors the distribution of products by recetving detections of tags fitted to the

products or to carriers of the products to identify the location of the product.
Measurements lof the temperature in the vicinity of the products are received and stored
in association with the tag detections as a history of associated location and temperature
information for a product in a database. A user can retrieve location and temperature

~ information for a product at a desired time from the database. The system thus provides

for a comprehensive quality control andit trail.



