;e3e]]<|86nTnj 133 WO 02/ (1i 12(5 AUTOVATED PRODUCTI ON OF PACKAGED COOKED
MEALS This invention relates to a nethod and apparatus for the producti
of neals. yMhfssrecifically this invention relates to theppgiNiadodod
apparatus used 1n the 5 production of neals using substantially automatic
means. BACKCRONDARITRBINONBESIGRVIPPALR Ad) EBVRED MOl ari ty ar ound
the worl d. Today | arge nunbers of people find they do not have the tine in
their busy schedules to spend the necessary tinme preparing a neal from
scratch. 10 As a result of this the nunbers of wmm als sold are
i ncreasing significantly. However, these neals M’WMWI y increased in
_quality w Lﬁ@&é@h@;ﬁe in demand. Cenerally r'eadlgglggg e neals tend to be
bl and, una s which don't | end thenselves easily to enjoynent.
Rat her they are nerely a way of gaining a person's daily calorific intake.
15 A large iQPrR/reHi&pre?JtesttB% BRALS aRPipamiR f6F @ BfRdctisiedfiheey. at ed and sol d
as neals that nerely need heating by either m crowave or conventional oven.
Generally these neals | ook and taste |ike nass-produced bl and neal s.
However, thgopd tspediddilyethe iventidie reiass to o lmahbodvahd appataty wbddn the
restaurant daily would be prohibitively high for nost consunmers. 20
Exi sti ng r ep@dnstisefmalsusing substhhtjelld@ntomatiamasans.or t he | arge group of
peopl e who want restaurant quality nmeals Wthout having to pay the prices
of going to a restaurant. It is conmmon know edge that food which is , not

kept refri gBAGKGROINXD ARTrel atively quickly. However, even if kept
refrigerated food does still retain a certain life span V1' 0 02/(1512G5

PCT/ NZ(11 /0U29-1 before it spoils. The refrigerat r eady al s which
nmake up t heRpedyonadg tmﬁr@h%/éfealﬂcif@faélnéx’p?eef)@ﬁ@}tyo?mﬁ[é‘ﬁ}%ee v Oéw%sﬂga’i n

days. A major factqr i etermining.the.life span of th r s the
net hod of pPyAbeE iogﬁeg:ﬁe glﬁ tlFF'é(szO. DNy HE RS H'gtﬁglrg)?’m}psfcg'g@é Sitgtrjlsgréé]@g]:eve
hurman i nput at the .majori t.t{ sta%{efs_or%fscgtc%r oduction. This human cont act
during and PEEESEOBRCREPARIS BHITES MRy Strai ns of bacteria such as
listeria. The presence of such bacteria hastens the food spoiling and is

assoc! ajGd st reBPRE ﬁ{géf%%;{fﬁmb%fs §19R5kPRALAORIAS soldaNe rtkeaPing GRBiRanfly. or

art have overcorne emo nput by placing food into the

packagi ng i tHoi\A%v{s]lO tHeSe IR HRAL ﬁ&%zﬁ%n&@kﬁéd K g(llﬁ%lfépfvﬂh ttleincRadd ingemand.ess.

10 Exanpl es.of this are US Patents 956, 532 4,974, 503.

Generally ready-made meals tend to be bland, unappetising meals which don’t lend
themselves easily to enjoyment. Rather they are merely a way of gaining a person’s

daily calorific intake.

15 A large proportion of the meals sold are prepared, refrigerated and sold as meals that

merely need heating by either microwave or conventional oven.

Generally these meals look and taste like mass-produced bland meals. However, the
alternative being the cost involved with eating at a restaurant daily would be

prohibitively high for most consumers.

20  Existing ready-made meals currently don’t cater for the large group of people who

want restaurant quality meals without having to pay the prices of going to a restaurant.

It is common knowledge that food which is ‘not kept refrigerated spoils relatively

quickly. However, even if kept refrigerated food does still retain a certain life span
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There are significant problens associated wth' this type of processing.
Different food groups require different tenperatures, duration and even
types of GRAklRfesfor exanple, grilling or steam ng. US 4p258iA3d08pd US
4,974,503 patents use m crowave technol ogy whereby the 15 m crowaves are
emtted at different intensities thereby effecti vely cooking the different

570t 1 cant P Ea RS ag s L EaRdr iy PR VREREAS ap i blaye orne
equi prent i lfeég{@&i@c t 8% SHRENSH Y6 (iag(tspmﬂ;{j {acgae?ﬁ aétgign @gqiﬁessed

engi neering. Yonal 'cooKi ng equi p use e

. methods as ;% %ﬁ*ﬁi{k@i %%u&%‘?scﬁé%e@iid‘df r&ﬂxc}ﬁﬁ’@ h¥Rgs. St mul taneousl y.
Furt her, e coo Png apparatus is speci |ca l'y engineered it takes

significant reworking to alter the order in which the food is assenbl ed.

. The reducedchift® sRambdef obghmehoR Meske Athdreinheys theerdafority estdpesaat
contact neans that after the tinme for transportation the shelf life for

such reasly- prdeactioral Thidmaman doeaclBurmgcand post ebolfiny entrbdysest margy stenxs. ofThe
short shelf |life results in a |large proportion of these neals spoiling,
thus resul t bageriasucbas égefior Thbpresenvefofistalr eceriahasterstthé favdspoiting apDis

U2/ Ual 21is PCT/NzZ111 /11029-4 i nconveni ence and annoyance for custoners.
There are nesbsiaedrvidrpiohlemssithagsl feodpeisoning.ext ended shel f life, as
detailed in US 5,904, 946. These neals are prepared using human i nput

t hroughout the cooking process. Subsequently, aft t he, neal s have .been

pl aced i nt oSe¥aflPigsas RABTIAGAT h@ﬁ‘? cypgcoglettﬁgﬁrqb ﬁ“ﬁ‘ﬁi“i WP% Racgfrokat ed

to at least, 74C, this heati fect j | Ho th
subsequen Héat‘i‘?@’a?l‘é’giﬂgta&llg oftr FARSPOTesh Eh GOk 1 Foteo B SRFREOTEoR ch

ol < afb « ERaGURRERS ”géﬁ‘ﬂte@ﬁ%@???%ﬁ@bt‘%ﬂ?’@éj Fariper, shen

condi tions regardl ess of 10 whether they are a neat portion or a vegetable

portion. Thege . dif £1§Hfﬂ’:ﬁl t&ﬂﬁﬁlkﬁ’i@ §s§6@1}ﬁfed%ltllfj ﬂﬁ% [i}%t o?gfﬁcéﬁmgf'tﬁi;ffe?en% h&dd er

veget abl e portion Wi up significant t han | ar ger neat

portion resyld dIEE‘grehﬁ'iré”lﬁff@I@nPQ dpé?ﬂuregvﬂﬂréﬂohhaﬁdi%véb&%eof)fcobki nfgont act
during the cooking, chilling and packing processes there are stil

probl ens. Téﬁarﬁﬁep%‘ﬂﬁng;@ﬂ‘ﬂédﬂnﬂgs dramatically inprove the 15 shelf life for
ready- made neal's owever, the conditions although substantially aseptic
~are not uniformacross the entire process. For exanple, during the cooking
process sonEJSarexs,5a82 eammalisr 4/97%,50dtagants mag nuitiosase t&dﬁnslqgggulhd:rsby thes orre
food portions being cooked nore or |ess than others. Another exanple is
during 1he oticlomiaves e eméttasl as differérs datepsties thersbyrefjechizely lpoking the ditferent

types of food portions according to their requirements. There are significant
disadvantages associated with this method of processing. The equipment is
complicated, and expensive to produce requiring specialised engineering.
Conventional cooking equipment cannot be used with these methods as it cannot
20  process differing food types simultaneously. Further, as the cooking apparatus is
specifically engineered it takes significant reworking to alter the order in which the

food is assembled.

The reduced life span of between a week and ten days due to the human contact means
that after the time for transportation the shelf life for such ready-made meals are in the
25  vicinity of five days to a week. The short shelf life results in a large proportion of

these meals spoiling, thus resulting in losses for the manufacturers and retailers,




20 nore slowy than others, therefore giving m croorgani sns present in the
portions greater tine to reproduce. This in turn increases the chances of
food spoi ap®ysped resultant food poisoning. Current prodygtingmiblpods of
ready- made or pre-packaged neals nonitor quality on a batch by batch basis.
This system does not take into account the varying conditions 25 which

i ndi vi dual ' ' to. 3 WO 112/1151265 PCT/ N
7111 /(1( 12{11?8&’%%3{“?%3Qﬁ%vmy?rﬁgtfﬁe%abﬁ)ﬁeﬁfjor exanpl e WO 87/ 03784 that a
product can be cooked according to its individual requirenments by use of a
barcode to irggRt it ¥nduPahiddrely AailkisleUlikie AR Nixt@lle@ shapdife, Mo &£4ia7BAUS
_discloses an apparatus for malting bread products whereby the variable

baki ng par ag®hepacar eheiepasdente prpared gt hainas ibpitngragheunt the wiokgar e
identified by a barcode. This type of process enables a food to be cooked

. accordi ng t prochs. rsufsiquenty)tastenfheimenld Inmyedaer ptasechimivetheir, pagkpging they dses not
enabl e nmore than one group of food to be processed concurrently. Further,

t he iderfiif iheateometofally Bealédountl hgatesl toeatdeast phEyithie heatinfeoeffagtively skeoltiseshe
cooking process. It does not enable nultiple food portions to be conbi ned
to forma n8wimesl. subsequently 10 have actions taken agai nst the neals.
Apparatus is known in the art for processing food whereby the internal
conditions are nnnitorgd and

f they fall tside t 1
then t he appRNeHEate SBIGIRYIeaIRe oy irinduriaer ceofiad of fe P Peunmp ML
5, 253, 564. Thi i, t .h till fall i £hi.n t b h
pr gpe_sgi nlg 8‘]“{ ?e@ﬁ I.I?E'I’H‘%éoq Iﬁ)femg‘?\;‘fg BS?%F qlée}h?y Pieannngg:ttgegt‘gﬁ%%ﬁ%}o%nﬁa %?Q? %g
i ndi vi dual requi.re S c : 0
Ther ef or e, F?&T etO%%§ "Bg?}% égn@to}ésrs é}en%‘ibgegieéic I g’gﬁgﬁ?{#ﬁoﬁhg{@gqﬁélgﬁeﬁ , and

chill “ajdi Wh@{hr%ﬂheﬁQx\%‘i??ﬁ&%@@ljﬁhﬂgr9% dthile geﬂfo'hplT SRR pé{tioﬁ@ﬁa\%ﬁal .

containing a po 0 ave been under cooked spoil s, results in

food poi sonijpg| 1 SBAIEOUS sRANMSCRUENABRSporEBh il [Rat GPasedficaBalfastgeed to
be 20 recal Ffe}%dn%nﬁg%ae?ﬁ on, fc‘here fgsg%no a%ocrur ate1 way OP dglaé%os?ngsthe

exact cause ugh 4 1BePreR PMionREHIENE & wieveeddkinglo exact way of gauging the
consi stency of the process, and no way of exactly determning the quality

of each supplier. Current nmethods of quality and auditability are

undert aken @vem witicthe sisahe, ohbimem canta@5during the chwakingashidlingl and packingbj ect
of the present invention to address the foregoing problens or at least to
WO (12/ 0, 1p{®eRETHNZ¢ 2ty gtilD pepblerps: oFhel@septie qonditions dfanrptigalths BRPIOVE Bl ce.
Further aspects and advantages of the present invention will becone .

appar enlb f r sslf Hie fonsadymnade seqalss hpwpveryihe spndidons ajdaug, suapnbrly3sshiA e

only. DI SCLOSURE COF | NVENTI ON
are not uniform across the entire process.

For example, during the cooking process some areas are naturally hotter than others.

This results in some food portions being cooked more or less than others.

Another example is during the chilling process some food portions may be chilled
20 more slowly than others, therefore giving microorganisms present in the portions
greater time to reproduce. This in turn increases the chances of food spoilage, and

resultant food poisoning.

Current production methods of ready-made or pre-packaged meals monitor quality on a
batch by batch basis. This system does not take into account the varying conditions

25  which individual food portions may be subjected to.



5 According to one aspect of the present invention there is provided a
nmet hod of preparing neals, characterised by the steps of: (a) using
aut omat edwE@ns149 pl ace food portions of different types picidodhodogast one
oven wherein each food portion is contained within a nmould; and 10 (b)
cooking the food portions in an oven; and (c) using automated nmeans to
renove the food fromthe ovep; and (d S ing the individyal foo
portions i n{toIS DR lwr}lehf“ﬁ’ F%%Hk?ﬁé‘aé}@u@@%‘%%ﬁt@ﬁ%acﬁg .L{)eTﬁcéO?‘Saen may
conme in any_suitable.form. Far exanpl h .an ..nline. !
cooker, m cf% ﬁﬁ{%g Sy 151 ‘:{ngﬁérl.eq%%?}lgsr b§ tugeeggge%fg%%{? g(g 1‘2%85{]% p%gtfcagaé
~viewed as || m.tli I o y n r i t'aqm%n' an
in-line cootgglrlﬁ%/ﬁﬁ(%}ﬁ é}e\%vn%gﬁ{?r gY ds) %ﬂzgﬁggj gfsggggﬁggggea ezrltg% lfpfezn a dbtz%%t rols
to vary the 1399&% Rithefiy2EHeODariabRe bhlng IARNRYER ars deMndedtOupth adirbdiced 1O
. cook the folc)) according to its type and specific nmeal 20 requirenents. The
ability g o wafedidnBewBiBMrS idefiReS BY Uiharco8®O0RhiRGyhd oBprotiss lhbEk 4 foodsto
necessary to ensure each portion is cooked according to its requirenents.
Meat porti opscoskée acednilingithfties mbiréraents b it iigtedients hosevenf agamgie tadd ot
portions. Further, it is necessary to be able WO | 12/ 11512( ~a
PCT/ NZ( 11/ O62®te hwre ahdir @he tgdreupwérfsod do eraptoeessed fconamtendy.y | Bythst, theoki ng,
for exanple braising, grilling or steam ng. Also, different nmeat portions
wi |l have didshiifictionedtie foednyps; mérely preedes iaformatibn éndlkeookinguirpeess-efty
different conditions than fish or chicken. The different types of food
portions nmyloescwt enablanyltinle fond ROTENSHP P8 COMBECH 1o FiE: 3 BRAFT SEbsTAUINLY For
exanpl e, types of food portions could be neat, vegetables, or starches such
as ricel0 poB%‘teoacﬁPnsptéF%h‘%gé‘!“Smérﬁ‘ﬁﬂgﬁ'ds wi t hi n which the food portions are

contained will be referred to as shape hol ders, and may conme in any
itable f For . I t he sh hol d . . ini
"i'ce porti oRgbahs EKRLVe Gt edfu RRRRGTERRE TR B SRt ahjoh ! M 1O
£i ti . . . ) oci at ed
Chat the- useBiGRE Rl It SRR s bt ihee o M ARG CRRREL™ &

restricted tq a[aﬁllﬁ?e%s%e§ 1'%ﬁ,r§>lP3éxﬁﬁ cRTPIuss 563 ALAANESRGrakhowevet BBU fAIRUl dS

have not previously been used to prepare whole neals concurrently, for
exanpl e, thgWge iRf baak®ytbdish pidREdsinpCoMIbddSTRE §pe Of peibPardsiuhable to
5,269, 216 noul ds to shape neat 15 products. These uses of noulds in the
past hav®e benitts @ ilipidosuequiteriemglagd pragticd féroan endividhal foodaga@tion.
terrine, or nmeat product in a specific shape. However, previously if these
subsequent [hedfot,sif Hhe dodib portivosaraect evactly eniferm tthgyewilbheqr aetlichidl ather e
has been human input into the process. This requires extra | abour, and

i ntroduces diffegent hpgeds crepdeg efalitoenndrel pebledis. i nto the process. Therefore

t he use of noul ds al t hough

If one meal containing a portion which may have been undercooked spoils, or results
in food poisoning it has serious consequences. Entire batches of meals need to be
20 recalled. In addition, there is no accurate way of diagnosing the exact cause of the

problem.

There is currently no exact way of gauging the consistency of the process, and no way

of exactly determining the quality of each supplier.

Current methods of quality and auditability are undertaken on a macro scale, not on an

25  individual basis.

It is an object of the present inventjon to address the foregoing problems or at least to



20 wi dely known for the production of a single product have not been

capabl e of producing a neal automatically w thout human input. In preferred
enbodi menfyg Hg2gpul ds in accordance with the present invegtingdi a8y shape
hol der s/ moul ds havi ng peri pheral boundaries, however not containing a base.
This allows for easy renoval of food portions fromthe shape hol ders. The

shape 25 hol ders pref 1 p allowing for easy renoval fromtrays
and processPRYA Gé‘? bi‘&tv%} %%&‘ ‘ﬁég WD | 12/ OS126S PCT/ NZ01/ 0029~ The
aut onmat ed rreans may come in any sui tabl e formfor exanple, clanps, pincers,

e P o S0 B TR AR >
enbodi rrents ﬁg%gé}gﬁf}k%hﬁﬁ éﬂ%,h‘ggfj&sﬁ(léﬂpllé&ﬁ at | east one 5

conveyor, a“nean rerm om the shape hol ders. The
. met hod of produ0| ng the neals also utilises automated neans for placing the

food porti opfipdsbirE: SFBRVIRAGH@QI Ng, and hernetically sealing these
packages. The use of these autonated nmeans throughout the process results

in no human contact with the food except for during the preparatory
process.5 Thyscorainy feache ket b the préssntnaivemion tHeredyeeshifiad burethod wft act
is killed in the cooking process. In preferred enbodi nents the nethod of
assenbl i ng piepariligfheslgnt types of food portions into a package is by way of
an apparatus as described later in the specification. In preferred

enbodi ments the nethod of assenbling meals having different types of 15

f ood porti oeimricterisad biidlre téparcdct eri sed by the steps of: (a) retaining the
food portions after they are cooked in a holding area; and (b) identifying
when different types of food portions are.to be r? ned in the hojfgl ng
area and t he)suf #5ie3 éﬁtton’ra@deﬁﬁ?rﬁﬁoﬁ%‘?‘qeofﬁogd’ogg’nﬁé’ FARINPES e 2L 8| y

of a conplete neal; and 20 s fr. the Lfferent types of
f ood portions byo%ﬁﬂv(?ﬁﬁ”f@ﬁmﬁgrﬁ%ﬁl?gg :‘B‘émﬂ%?sa‘foﬁga“éerde‘ﬁl E‘inﬁ any suitable
form In preferred enbodinments this holding area wll be a blast chiller.

The me ar]:ag)) 'd&{bﬁ( Q’tihggoo‘ﬁhp%@ti&ﬁ‘?ntm??;gelﬂ%&i ons are contained in the

hol di n and

(c) using automated means to remove the food from the oven; and

(d)  assembling the individual food portions into a meal within the package using

automated means.

The oven may come in any suitable form. For example, the oven may be an inline
15  cooker, microwave or a steamer. However, these examples should not be viewed as

limiting in any way.

In preferred embodiments this oven is an in-line cooker with dew controls and
adjustable temperatures, and controls to vary the cooking duration. The in-line oven is
able to be adjusted to cook the food according to its type and specific meal

20  requirements.

The ability to vary the oven’s temperature, cooking time, or humidity is necessary to
ensure each portion is cooked according to its requirements. Meat portions have very

different requirements to those of vegetable portions. Further, it is necessary to be able

th




V1' O (12/0a 12GS PCT/*' Z01 /(1(129 the duration of the retention may cone
in any suitable form For exanple, this nmay be controlled by a conputer
program aRf, %Sgﬁgns for sensing a food portions core tengeqalAdifsw,then
hol di ng t he fzoo portion until the core tenperature of the food portion has
reached the requisite level. 5 Tai preferred enbodi nents the nmethod for

Spat ﬁi QQaL%‘g&%%e%3%’%&5%4%%?%5‘%“?{& Ze&”%f‘#)@ﬁ%%‘??h%&%%fée?%?ﬁaﬂﬁ?8@%29I )
T A R R L b S S

. causing th ee)gaﬂ‘gng%, E@gﬁ §H£‘ﬂ(§§eﬁ]éﬁri5 glg?gt(ﬁﬁer@f?tuéo(ﬂdﬁi%qs Ban $RBPERiBEERON T he

spatula. The s may co ny suitable form For exanple, the
spatula may be an elongated flat surface, 'or of a nore rounded shape. An

i nportant regdliieantyfedof Rl siasns may Sorhd 1t anytsultsble forsufdritied gotiuctionensi on
to support the food portion renoved from 15 the nould. In one enbodi nent of

t he pregentof megpt iFon ekitaple, iypesfofood gdrtims autldriet meatmoegethbiest srastarches means
for use in the production of neals including at |east one nmould retaining
nmeans; a spaichlaayricanmbt@owopdldntevacuati on nmeans. The noul d evacuati on neans
may cone in any suitable form. In preferred 20 enbodi nents it consists of a
projection which exerts pressure on the food portion to assist in
extracting Hahewulds wishia whieh therfeod pertiopnareronfaired will bs wfaredda 28 $B8%i nent s
the nethod of extracting food portions from noul d y.inc e the steps
of : a) engabRlfegrs: HE WAV FYMHT ‘I‘Pyts}ﬁlétaWBz?r&"h PrfEAmPp ’H%\?i‘a@ @%‘ﬂmc‘%@a

PCTI NzI > /01121%? b) substantially sinul tane&)us‘lﬁ .,Enosi tioning the Sl'lﬁ teul a
under neat h PRELG EXqTFIPMBAHCe RRIoRg- 1 Jepiss 1o {r WG AP HFEW, SREA%: Th ™t he

portion fromthe nmould. .5 ln pr It iments a nmethod of retaining
t he foon]cfJ po?chfgﬁgaqﬁ)ﬁ rg%uége’ldfff)l aﬁggﬁ{’? glgo ?Hﬁgggpackaged nmeal prior to heating
for the proposes of consunption nmay involve placing the food portions

Wi thin an eﬂismntﬁﬁz)%;é‘ggreicﬁtetdhﬁat A & i‘f‘/‘&%ﬁﬁing i AR, IS dvethddsel he

food portions, auce 1s sufficiently solid and of a sufficient depth to
retain the §00duRQNS jeBRfid%0 PkGeSEs WhbfRbi ohéBrodastGs prodiged/Mirtihd) nbthddy

heating, the
have not previously been used to prepare whole meals concurrently, for example, the
use of cake tins, terrine moulds or as disclosed in US 5,269,216 moulds to shape meat
15  products. These uses of moulds in the past have been used to produce a single product
for example a cake, terrine, or meat product in a specific shape. However, previously
if these subsequent products have been combined with other types of products there
has been human input into the process. This requires extra labour, and introduces a
further source of contamination into the process. Therefore the use of moulds although

20  widely known for the production of a single product have not been capable of

producing a meal automatically without human input.

In preferred embodiments the moulds in accordance with the present invention are
shape holders/moulds having peripheral boundaries, however not containing a base.
This allows for easy removal of food portions from the shape holders. The shape
25  holders preferably have a lip allowing for easy removal from trays and processing

using automated means.



10 sauce liquefies for consunption. The edi ble sauce wll now be referred
to as a cold set sauce and nmay cone in any suitable form In preferred
enbodi men{yg fMispegauce will be a gel ati nous gravy which i $c5ubshamoyal |y
solid when chilled or at roomtenperature. In preferred enbodinents this
cold set sauce will be of a sufficient depth for exanple, 15 5mmto ensure

the food repm ns o{nia% e n%trﬁ%)ng&‘le I{lﬁrfﬁﬂﬁﬁesfo% ftogieﬁarh]ﬁﬁé?aﬁlinﬁg fh&sd osed

above have severa vant ages’ over prior art. By making the ‘process

al most whol léé}l@l‘dg O%Ehﬁ% Rl SBRY 5N 8ny BIRF c6:APMaGSn W bltohdd€ed’ Peshs! NTEMETY

st age excep¥ or 'thie préparatory process results in substantially aseptic

. 20 condi ti Of§yevENRSS: 75t SR i AR finlilifNfm Mbemyl mpl emented in conjunction
with other steps in the process, for exanple, the use of a preservative
spray, and flushing the packages before sealing with nitrogen and carbon

. di oxi de gasny @gdféried Rnibogithaitanhd ahdthod dog@repating fmedls etilibre asHedst dnefe i s
extended fromthe standard seven to ten days to approximately twenty 9

V1' O 02/508l &rSeRETAMZ Windefatg 2 Ferhoding theafped fgm thhéhepmhqider@-hil‘ge mggodyofone
days the APC counts still reveal very |ow nunmbers of bacteria. The jncrease
in shel f |ipm@dheisg theemealslelgo atiises trniganatid medns fprjacing Belfeedperiorovithie as
accurate when ordering stock quantities, saving themboth time and noney.
It also 5 athepagkaging, and hermesicalbrisaling thess DeE8eE-he ready- made neal in their
fridge for a significantly | onger period, resulting in a nore conveni ent

?Ei'ty) ar o EQ?F%SB% o e %ﬁ%ﬁ#ﬁ‘%@%g&ﬁ : 5iH%B%ph%s%r}?ﬁ{}t‘gFQ%&%@@%E@H@ ances
i tTorent CHBRI A RToenrept ol phiis” pieo bRk cpiRier " IERP MBS RGBT g
to i ts ApPr DKL akGl PIRRLALIIS 1Rk e RARIA dRADOkE rRSluaNt age over

prior OWS nore conprehensive qual ity control. For
exanpl e, manufacturers can utilise this information to review suppliers as

each batch %ﬁ_@n‘g@ﬁrﬁ@d 2 dRAGHs e DREh&T ehaksn®linkaih®) diffennayest befocd ti al
s a

suppliers. ows manufacturers to assess the quality of each 15
supplier. Thgtiahé lintd/ ot Pablals hisPhPCeRss ol &0 wphiraws fordesunibedsiarr inosite
accounting process. This ability for batch processing al so has the
addi tional gsbegivatige. over the prior art of allow ng for specific batches to
be recalled if contamnation is found. This advantage saves the
manuf acturer a great deal of expense over issuing a %en_eral. recal | .

In preferred embodiments the method of assembling meals having different types of

15  food portions is further characterised by the steps of:
(a) retaining the food portions after they are cooked in a holding area; and

(b)  identifying when different types of food portions are to be retained in the
holding area and the sufficient retention period so as to coordinate the assembly

of a complete meal; and

20 (¢ assembling meals from the different types of food portions by automated

means.

The holding area may come in any suitable form. In preferred embodiments this

holding area will be a blast chiller.

The means for identifying when the food portions are contained in the holding area and



20 The use of the spatula and nould lifters in conmbination with the nmethod
af orenenti oned enables the food to be easily renoved fromthe noulds while
still retgigyndideks shape. The nethod al so allows for pregicgaahagiopg of
the food within the packaging. Both these features have the advantage of
the prior art in that the resulting neal's 25 appearance is far superior to

that of t e it fiu it drand Buen ¥ o022 SuFETIARA. bt St The sigals, ke

t he appearance nhor real ngn appetisi ng

appearance gf tgﬁﬁdrlﬂﬁqycdﬁﬁ%?elrﬁ%gl i t Eiez{“xﬂeﬁn@‘f&‘ sélin ﬁe£9?6$§g{5it%h§%5re The

use of the cold Set sauce 1o ret portions Int at they
. have been pEe@ﬁEﬂe%ﬁhﬁés' fledl l’Rx\Ydlhé‘Qh@%étﬁnpérﬁoﬁr%ﬁlﬂp%eaﬁ&léecBi%BEﬂaﬁP@%f qhd e¥&1 the
meal to retain the 5 appearance of a restaurant quality meal during transit
bet ween t heppmiovfhas tdacRSthe tRisildkel. er, and the consunmer. The use of this
. sauce aIIovvs for a surprisingly rough treatment of the nmeals while still
retaining the portions in their places. The sauce being cold set sauce upon
heat i ng 5i qliepiedaranembedimenss the masliod Hauewowag onfividuatefobdfrtidnsefroreal . 10
The net hod descri bed above for processing these ready-nade neals is void of
human cont astouidusey epparaits elusitgegspatubeandy mpalddiobdey, process. This al | ows
the food to be prepared and cooked in aseptic conditions and results in a
significantl gml onger shelf |ife. The nmethod al so all ows for batch
processi ng, © ﬁ%tﬁrw@ B Eat (b opeation of dhe spasply and @opdd gefspiiqne fisans, At
di scretely re qﬂucts i f necessary. The use of the shape hol der s and
edi bl e saucéOl 8“food to take the appearance of restaurant quality
nmeal s, and ret a| n that appearance whil e being transported. Once packaged
into a neal )t he aeg %rsglg m{T‘ogndl nguqt santdhe meal is chilled/refrigerated
for dlstrlbuzflon SP? al’ ut b 9GRS ’rre5|tuat|ons the neals may 20 be
frozen instead. According to a further aspect of the present invention
there | Pr gyl detheamBRRAl IidrfisTRERDul P the fbaT8! bRt REUR SRAKENT | 2
automatic fodd processing system c racteriSed in nonitoring neans

i ncludes: a rreangn(i 95 Slﬁ)%gftgd\blmg]e%phm]aque identification to each indivi dual
food portion; and

The spatula may come in any suitable form. For example, the spatula may be an
elongated flat surface, or of a more rounded shape. An important requirement for the
spatula is that it is of sufficient dimension to support the food portion removed from

15  the mould.

In one embodiment of the present invention there is provided an automated mould
extraction means for use in the production of meals including at least one mould

retaining means; a spatula; and a mould evacuation means.

The mould evacuation means may come in any suitable form. In preferred
20 embodiments it consists of a projection which exerts pressure on the food portion to

assist in extracting adhesive food portions from the moulds.

In preferred embodiments the method of extracting food portions from moulds may

include the steps of:

a) engaging the mould with the mould holder;



WO 02/ 0~121~ PCT/N ZO 1 /(1(129 sensor s for neasuring the values of one or
nore predeterm ned paraneter s of at |east one stage of the process for

sai d iden{‘j(;dzﬁ)qn;gg)rti ons. The term nonitoring neans shoul Cb?ﬁwio‘?/%bf‘s
i ncl udi ng any conputerised nonitoring and control systemfor use in

conjunction with a nmultiple stage sequential automatic 5 food processing
system Refgrence throughout this specification shoul d now b e.ta the
mul ti pl e stage S%ﬂi’ﬁ%ﬂﬁ“& S&BP%%WS@%%%@OB%C@%%is%mis élpg?rr]ngagh Fﬁe Oéjgki ng
process. It shou]!r)]&tigg, appreci ated however, that this termis not intended

to be limting inh any way. The process includes all other stages found in
~such a system These include but are not 10 limted to cooking, chilling,

resting, pa&)kagi Hgi,ngggg{ﬂoﬁgl; and the like. The neans of assigning the unique
identificati'on may come in any suitable form In one enbodi ment of the

. present invention there is provided a neans for assigning a unique
identificatgpn tevaeashg wegdopiontftoanthetmesvedy each food portion individually
enters the process and is assigned a sequential identifying al phanuneric
code. For 15 exanple, the neat portions may be assigned a letter M

f ol | oweds byt prefapredeamtmdimerits la nhdikgd efwetnining the fohd pprtinme 1 spdcifee. pavitionve, VB
and so forth. The same could apply to vegetables, being assigned an

al phanumer i in equekaged meal prigg tarftatieg for tha. purppseh ef caBBEIRNASAT MY invedve
present invention there is provided a neans for assigping a unique

i denti fi cat Peaingdhedeed pewignparithingn edifde sy 1pdhe Msak pakees Whseik 8B ng 20

ys., E i d i fied ip f . o
Dr of or red cRBUUHERLE laat ROTRATPaFs Fouthaory safie aft phe eyt fhen be
i d furt | ph i .o Thi | | h_indivi | fgod
e e o A 6% B B T 8 G ARl L Bl 885
tray. 'fbprgiu%{ligga@g?ﬁﬁ&ﬁ%ﬁt@?h tray will be identified by a barcode

i ncor porat ed on ch food portion on the tray will then be
assigned a further al phanuneric 12 VI'" 0O 02/ (1;120S PCT/ nzm oo2m code.

This allows gﬁé‘%hiﬂlélgméﬁb%m' n&p%@ BRIl ot & &1 isekfgahiaé hed RSt donRYint By tray

it is on and Its position on that tray. For exanple, a portion mght reside
on tray " 0033iableMgmban ipfefBiasd drhbutimérlts this Hise Wile bé BEEMiiadial grd8r WhieR id S

assigned the identification code "0023A4". 5 The paraneter sensors nay cone
in any suit aiseantioNyrsolRwhdl chikdd orminrdodd ieAgpetdnaest at us

In preferred embodiments this cold set sauce will be of a sufficient depth for example,

15  5mm to ensure the food remains firmly retained.

The aspects of this invention disclosed above have several advantages over the prior

art.

By making the process almost wholly automated by removing human contact with the
food in every stage except for the preparatory process results in substantially aseptic
20  conditions. These aseptic conditions when implemented in conjunction with other
steps in the process, for example, the use of a preservative spray, and flushing the
packages before sealing with nitrogen and carbon dioxide gas result in a substantially

longer shelf life.

The shelf life is extended from the standard seven to ten days to approximately twenty-



of the food portions, and their surrounding environment. In preferred
enbodi nents, the sensors will record but not be limted to the follow ng

pr edet er mypgh/Rganeters: the core tenperature of the food@aiiiRpsy 10 the
time taken to reach a certain points during the process; environmental

conditions, filter effectiveness; packaging integrity; proximty of foreign

of mom {or 1 M5 Raeanpie e B iRE kel opp Qa8 BeCARECe MR HTFESE 1S BT

systemis characterised. by the steps of: a) assigning individual food
portions a ﬁwgﬂéof%‘%&lfaﬁ cation code; b) measuring paraneter values wth
~sensors; 20 c) recording the paraneter val ues agai nst each identified food

portion creghd igyasfiis SRAY 1ifCha@e hdded ddvhdtage oF aBowimy feliRtsSoRiet/td A4 | |

/111129 d) initiating an action agalnst a food portion when paraneter

cvalues in saictdd §hehorfdidg Qudishdmtifies ReehE itedn Pataikeand angs. Fhéso
recordal nethod should be read as including and process, which allows for

st or age mndali®¥¢ itley altirpdte tdvasumaofod keepp afearmtipimadal med . inSthieir foidgt efior ed
enbodi ments the paranmeters recorded will be recorded agai nst each food
portion by wayifiehnthelagatgleriod, raswingindshertconymiahdrabbioe thembgr am  The
specified paraneter ranges may cone in any suitable form For exanple, they
m ght record a tenperature range, or duration of one stage of the process,
envi r onment Bly reteiningriladped pertiang ine holdiag aney i gnyserthes poeRokesko dhepioretamet er

falling outside a specified range may take the formof a neat, portion's
core not atieaehiakg sigeificantbe retigese s chanees 6f t&‘“?ﬁ?\eépﬂfaﬁﬁt e&Bgr‘r’%ﬂf‘%Terhe

speci fied paraneter ranges al so. i ncorparate. binary outpu For_ exanpl e,

has the pacKagiig ‘B%‘B"é‘é’s§“?bg‘2%fqogdwitﬁﬁragg‘?‘rg‘?te‘ioé’ﬁl% té@‘F%/ f@ge%ﬁ&hr}%{f’%ﬁé‘?&gr

range wll take 15 the fo of a yes.or. ngo answer. The term history should

read a\é\i ei fg" éBiBF’élgS Ofeﬁ]é? Uﬁ??%o%fh © e APSHYAET on pertaining to an

i ndi vi dual food portion or neal, which may be relevant to the process or in
Batch processing has the advantage over prior art in that it allows for more

comprehensive quality control.  For example, manufacturers can utilise this
information to review suppliers as each batch can be traced back to the orchard or farm
that were the initial suppliers. This allows manufacturers to assess the quality of each

15  supplier.
The ability to batch process also allows for an easier cost accounting process.

This ability for batch processing also has the additional advantage over the prior art of
allowing for specific batches to be recalled if contamination is found. This advantage

saves the manufacturer a great deal of expense over issuing a general recall.

20 The use of the spatula and mould lifters in combination with the method
aforementioned enables the food to be easily removed from the moulds while still
retaining its shape. The method also allows for precise placing of the food within the

packaging.

Both these features have the advantage of the prior art in that the resulting meal’s

25  appearance is far superior to that of the prior art.

10



quality control managenent. The action initiated against the food portion
may cone in any suitable form In one 20 enbodi nent the action nay be that

the food QeyhiRheS extracted froma particul ar stage of tp@%,h%%j,ﬁ?
process, and reintroduced into another. For exanple, if a portion of neat

has not been sufficiently cooked then it can be returned and reintroduced
Food por t] ORS TGy b5 BbiPBr RE B aaifetich e FImsmy B o 0} I 20 SBETI 201
por t1 on-wi | PPRSEiap bRl er oh e BT it ATEhE} b ARER IAGRIRLS TG 6 i 6
~a nmethod of analysis of the recorded paraneters . which includes the steps
Ol o e CERE HL00r B dEet i) of 00h MRk ihs n R BIRECE: GEPARY Eoch

i ndi vi dual story, collTating eac history to forma

. conpl ete negl, RSt bRRE I affemdIRnbERIDGO IR BbA BRBlaim R OT Y
shoul d be r ae&‘mélz lglgi l??gmteh%sgés}ﬂ%?orfﬁ&tﬁlﬁe i n%rf]vi dlI.lla| food 10 porti or21ll hi stories

that axe; t hgy,eanReNeNh SestdurdhtRAbLlyGHEAduBA krandinbivedie teatakitadenpties the
information 1's collated and stored, for further analysis if required. Each

conpl et e neadtaiies, di@rkeconsuinbr.an EAN bar code al l'owi ng an individual neal to
be identified if any problens occur after the neal has |eft the cooking
process. The ability to record and anal yse the exact conditions and .
properties ®he ase ohilisviaderadlloh fope durpsisinghnrohgls treatmentegiche awolantilgestillover
previ ous batch quality control. The first mgjor advantage is that it allows
i ndi vi dual peseiningribe tporthans n heip piages. y The sancsdboingorele el pise 8Ben BedtHige any
spoi | age can occur. Thereby dramatically reducing the chance that a neal
coul d spoi | ligeefies and acta ay 2 Fs BRCACSpMBFRIMeRLfopthe mer. It also allows
entire meals to be renoved fromthe process if it is likely that 20 those

nmeal s w || SO0 cau al | i ssues. The .second nmj.or advant is that it
al | ovvsmi(gr &gﬁﬂ%@@s%gﬁ%‘?&l‘bﬁ%"? iord?ro?qqgn%glbeégge@gy-g eﬂ"é%ijsﬁﬁt"&%? %I fpmag,
ability to pi i.nt_the, exact i probl em ensures that it wll
not happen g‘gﬁ?ﬁ.mFYerélsggeg}ﬁegbglg?# %;;‘lrtog g(g:gsrs'to anal yse the quality of
each individual supplier, as it is envisaged that this information w |

al so be Contﬁlisnﬁ%vﬁsthé’food %1H 1@3&@'33&3@0&@&7&\@ 0 bbrdrioRAdild Rbuld RQY ti on

or nmeals history. This provides clear evidence of whether a supplier
significantly longer shelf life.

The method also allows for batch processing, which enables manufacturers to evaluate

15  suppliers, and discretely recall products if necessary.

The use of the shape holders and edible sauce allows the food to take the appearance of

restaurant quality meals, and retain that appearance while being transported.

Once packaged into a meal, then in preferred embodiments the meal is
chilled/refrigerated for distribution to retail outlets. In some situations, the meals may

20  be frozen instead.

According to a further aspect of the present invention there is provided a monitoring
means for use in a multiple stage sequential automatic food processing systeml

characterised in that the monitoring means includes:

a means for assigning a unique identification to each individual food portion; and

11



is providing inferior goods. BRI EF DESCRI PTI ON OF DRAW NGS Furt her aspects
of the present invention will becone apparent fromthe followng 5

descri pti g Wsflesi S gi ven by way of exanple only and w t hcraNgiemeg to the
acconpanying drawings in which: FILIre 1 is a plan |ayout of the

manuf acturing floor or one enbodi nent for the production of the ready-nade

meal s; Fi gure%%or%?%r[)mggs%\f\fn itﬁjeevﬁg&vﬁ{ -n%rlﬁ dre g:?&legemﬂg;ﬁ [?%patme?efrs L&t Rhgpre

hol der, liftling appararus and spatul a arrangenent vari ous stages of
operation, Eﬁegéfﬁgg &tﬁé‘?x‘é@eg@ & A MERWiRlpoRihsenbodi ment of the shape

hol der, lifting apparatus arrangenent; Figure 4 a plan | ayout of one
_enbodi nent of the tray arrangenent; and Figure 5 a spreadsheet

repr esent at rp® 1@ hbitdHt @Ehs fsRbule a6 hedteal incliBinBREYT cdOPHS AR GARRIING OUT
THE I NVENTION Wth respect to Figure 1 there is illustrated a plan | ayout

. of the manuf@tteitiolGystbmaior afe Nenjumcfioe fetr @ chudtifiio diape sequeftidl hatomedtivod f or
produci ng ready-nade neals generally indicated by arrow (a). The net hod of
produci Ny t feslgproeasyg systien.meal s consi sts of two distinct phases. One 20
phase i nvolves human input, while the other phase is conpletely autonated.
Human input is utilised during the preparatory phase. \Wereby the

i ngr edi ent s Referenchghrasghgutnhisespesisicatione shaut agwabe siade g the Mudplet Sfpgss i n
chillers (16). The dry ingredients involved in the process are tqr dina
dry store. ( 6GPenti AutQRRESIopIORSPERNER 31 teotsobing FrRcessudhishend deand

initial food detail t d int t The d

ent er od | n RBRBSAEAJCRiSNEH 18R, FEHENB% TeDLSCEN o di EMGREAPANAY™ TR t he
[ d ds t er at The | dients f t - I

L anspor ¢ od PRETHA-eh o GBS sassioipfan SubbhvesiEr” Sty fRdts Filats foC
100 (148) RIS oIS ohiifhBRBABIANALAAHY P B! e cooki ng and

packi ng pr ocess. n o prep room ( 18) before
the food portions enter into the cooking process. This pre-cooking results

in the foodRERLANST JsSgHing tuligRSidbatiRalibn faf cOMe GL&S: sulthlls faaabl i ng
| arger or slower cookin fgod portions to not delay the 10 autonated
process. For exanple larger neat portions or portions of potato or punpkin
may be pre- gpoekeembediateat enthe prasent iReerioaakas is provided prgans damassighimgl ast
di rect human contact with the food is when the prepared food portions are
pl aced ont ouaizne agentifaid® Yo teacte fiscel potien cwldkebygegpholoed sportdént éxdividaally
necessary food preparation and arrangi ng has occurred the food portions are
enters the process and is assigned a sequential identifying alphanumeric code. For

15 example, the meat portions may be assigned a letter ‘M’ followed by the order by
which they enter into the process, i.e. M1, M2, M3 and so forth. The same could apply

to vegetables, being assigned an alphanumeric code V1, V2, V3 and so forth.

In one embodiment of the present invention there is provided a means for assigning a
unique identification to each food portion. The food portions enter the cooking

20  process on trays. Each tray may be identified by a radio frequency tag.

In preferred embodiments each individual food portion on the tray will then be
assigned a further alphanumeric code. This allows each individual food portion to be

identified both by the tray it is on and its position on that tray.

In preferred embodiments each tray will be identified by a barcode incorporated onto

25  the tray. Each food portion on the tray will then be assigned a further alphanumeric

12



15 placed into the appropriate shaped nmould, for exanple rectangul ar,
rounded or circular. The food portions are automatically identified by tray
nunber ana,dd}ﬁ,sﬁggti on's position entered into the spreadspeRiz da. 0! | as
the tinme that they enter the cooking process. 20 The conveyor s?f? 19)
convey the food through inline ovens ( 1 ) whereby the food is cooked or
steaned. The foaqd, portions then exit the. inline ovens,o teaners via
conveyors (%9fe. xhlsétllot”ﬁéa@b@alvh@%ﬁmu?lh@ ferdenf ’&aé’P[hf@'o e 53y {1898 have
their core tn&n%erat.ure rﬁé rded and the tinme the tenperature was recorded.
17 w0 (12AME8PROPLIopER/ ?‘ian(1029~ The food portions are taken via the
~conveyors (3) into chillers (2). The chillers (2) retain the food portions
for varyinggti Thi s . varying. 1 QRnghd:0 oheadt
pr oper |y caunarpies tpSRileRPiebak S5 0R SUs b0h dopfioh Al TnBeme o)
. the tenper aitrlﬂfv?du%go&i@h%a@i 1o BeSQeriBEMdthde Fog3aaed exits the chillers
according to 1ts core tenperature via further conveying neans (5). The food
portions and shape holders (21 ) are then |ifted off the cooking trays (25}
by the Iy ftThRIpaRBaEA Sk 248y cotfean hap suil®Id fofiScapitle bf menyalg the enmishe
shape hol ders %21) 10 rest on the spatulas (22). The food portions which do
not easily ¢l then@agwrfismeuidi@eis bapeuddidgdawvirempdt. ) are then renoved from
t he shape holders (21 ) by a robotic nechanism (7) used to apply pressure
on the food portions. These spatulas then position the food portions in the
packagi ng (B3)refenrd tentbodandds ithe sansonseyidr re¢@yl bug Bottheelimiteg to tigifeHowing f ood
portions were cooked on, and the shape holders (21) are then transferred to
the tray repudeicmanedpaprme$)s. The packagi ng which retains the food during
transportation are | oaded onto the conveyor (6) by a tray | oader neans (8).
The trays are then sterilised by a package steriliser (9). The trays are
then fill edbgicors tQ’GPEIIQrE‘r%Bf@e%‘idE‘&g%%S;tO a level between 3-10mm by the
sauce dispenser ( 10). After all the food portions have been positioned in
t he packadgi are then ed wi.th a flav%gr enhancer, and

preser vat | 1/@1%6{;&3%5%} QFH ; %@W‘Tﬁfi}m%@etprr Ay are then
envirgnmental conditions,
filter effectiveness;
packaging integrity;
proximity of foreign objects; and

15  type of food portion.

In preferred embodiments the method of monitoring parameters in the multiple stage

sequential food processing system is characterised by the steps of:
a) assigning individual food portions a unique identification code;
b) measuring parameter values with sensors;

20 c¢) recording the parameter values against each identified food portion creating a

history for each; and

13



sealed by the tray sealer (13). 1s VW O 02/051215 PCT/ Nz(11/ (1029~ The
time at which the tray was sealed is recorded. The seal is then tested by

checki ng {@osidse9en or carbon dioxide gas in a pure oxygerNg@soedpboard.
The resul%‘?‘gf ‘“Hgis test are also recorded. . The sealed trays are then

scanned for foreign material by under going x-ray 5 bonbardnment while
travel ling through a x-ray machi ne é14), The sterili seF trays, are tFafn
| abel ed wit® dRURARE B AEERRZBISEA foap PPRTon(Vihep Patppeter yalusy ity RisrY fallseq
trays are then st.géed f(%r shipnent. The time the neals arrive in the
chiller is recBiidyd Spesiijed AN @8nd time of their dispatch. It addition
~to these specific tine recordal there are also other general paraneters |0
recorded th y t t r. - ' LJ.teg: [ , and
TRE 1%&@#%§tlg)§$sl15&(ame r%ﬂ%ﬁ tlyﬁ/‘élHa(ltilﬁ g ﬁfzd {)rlofrcréegs’o \?ﬁlgg Sgh@%‘fgr sthr

functionality, sonal o ction. | the

_informati Onaﬂc??el?rﬁ%fiolitﬁetl' O Yat-Aied afidsstored for further analysis. Sonme
S

exanpl es of nea prepared using the present inveniton are given bel ow.
EXAMPLE 1- Lanb Shanks 7.5 Preparation of Meat The shanks are cut to fit

moul ds. ﬁecmng&%r?éd AR et ShIp £ AREErs £OGBed WAI ﬁbeaalsﬁiea_ra?aiaét%em fodd t he
rect angul ar ulds. The shanks are lightly sprayed with oil, then sprinkled

wWith salt apgrtRamgeray offieccrlianiks sgrendsabdiest datibhdeeprogaimd are placed into the
oven on setting ‘LAI\/I_%, SHANK' . 20 Preparation of Starch Portion Three kil os

of potato are diced onto a large tray. Fifteen grans salt, five grans
pepper, 100fhs spécifitd peravicter anegea dugtceme inrane suitabter ogh| Kor erampinitheyoes
are placed in the precook oven on setting ~CRUSHED POTATO 1'. The precooked
pot at oes ar mightageaprd 92 temperagRe oBNZEGSOF CHrAKON Gb20ne stageo ofri the r Brogehs:

100m s of olive oil and 5 grams of Tuscan seasoning are added. 185 gram
portions of eBesywREWRl seRtamantsAnd the Biad i nt o greased doubl e round noul ds.
Pl ace in oven on setting ~CRUSHED POTATO 2'. Vegetable Portion 5 G een

beans ar shed and hound with raffia in 1.Q0 gram bundl es. e beans are
18 V\%) some embodiments a parameter {“all?ng outsﬁe a%pecrl?lfadJ range may Iaqce tBe fE‘orm
of a meat portion’s core not attaining the temperature of 72°C for a three minute

period.

The specified parameter ranges may also incorporate binary output. For example, has
the packaging process resulted in complete integrity? The parameter range will take

15  the form of a yes or no answer.

The term history should read as being capable of including any information pertaining
to an individual food portion or meal, which may be relevant to the process or in

quality control management.

The action initiated against the food portion may come in any suitable form. In one
20 embodiment the action may be that the food portion is extracted from a particular stage
of the cooking process, and reintroduced into another. For example, if a portion of
meat has not been sufficiently cooked then it can be returned and reintroduced into the

actual cooking process.

In preferred embodiments if an individual food portion’s history contains parameters

14



then placed into greased rectangul ar noulds and then placed into the oven
on setting "BEANS . Cooking The |lanb shank is cooked for 25 m nutes at

165C, W t{oMRMep0I Nt of 90% The 10 potato is pre-cookegFNzodffoddlnut es
at 180C with a Xi&ew poi nt of 80% The potato is then cookeg) for 8 mﬁnut es at

180C with a dew point of 70% The green beans are cooked for 6 m nutes at a
tenperature of 100C with a dew point of 100% MPLE 2: - Chicken Breasts
Pr epar at i onBfioeal Oi@"if’n@e SPicalidrPasaeier wngs thep ¢ %‘f‘é‘gj phen g‘:’gﬁ %Fﬁ&‘fte\fbr apped
W th streak batgo . Rectangul ar nmoul ds are greased and then filled with

n
chi cken. TheOBY'8REIFE: | ightly sprayed with oil, then sprinkled with salt
~and pepper. A small anount of sage is sprinkled onto chicken breast, then

[t is placeg, blddNGy06@ReAl fahl Mmedbl AENHEEAFThe cBfcparatian of

ree 0os of potato are sliced’into a large eventy

. grams garli inl'cﬁQr]&ﬁﬁéEE[h§?tle g oft Gym pepper, 500 nl's of cream are added and
m xed thoroughly. The potato is then placed on a greased oven tray and

precooked in an oven on setting " GRATIN POTATO 1' . 20 WO 02/ (Iil 2CS
PCT/ NZf 151/ 04) 28cAd At &Y indived160 F¥dd Portibe’ sRREALNES eginpraasisedidual hisidftey are
flat, the potatoes are then cut into squares and placed into greased

rect angul ar nodds, and placed into the oven on setting ~GRATIN POTATO 2'.

. Veget abl e Conponent 5 Eighty granms of broccoli into placed into

rectangul ar noul ds, and placed into the oven on setting ~ STEAMED BROCCOLI ' .
Cooki ng Thebk hiotlkémg lprefadndivisudobistody ftorfo arcomplete meall 8@y witlh ta htew
point of 90% The potato is pre-cooked for 30 mnutes at 180C with a dew
poi nt of 80% aASebtato is 10 then cooked for 6 minutes at 180C with a dew
poi nt of 40% The broccoli is cooked for 7 mnutes at a tenperature of 100C

ith a d int of 100% LE 3: - L P t f. t Th
o rump. | 30 AR Ee eab SR Pioaldbbs oy Baba e GBrHi bt RANHON 203 { hen

lple?)?)telr ?ll(iﬁd%glrtlgaﬁggqtg\#iéshthgtlalré thycl:gmlpgrrlgl)ltsr&rllppalrt?cutlaqef‘rrl]ea P nkled with salt and

In preferred embodiments the information is collated and stored, for further analysis if
required. Each complete meal is marked with an EAN barcode allowing an individual

meal to be identified if any problems occur after the meal has left the cooking process.

The ability to record and analyse the exact conditions and properties of an individual

15  food portion has two major advantages over previous batch quality control.

The first major advantage is that it allows individual portions to be preemptively
removed from the process before any spoilage can occur. Thereby dramatically
reducing the chance that a meal could spoil and cause any health problems for a
consumer. It also allows entire meals to be removed from the process if it is likely that

20 those meals will also cause quality issues.

The second major advantage is that it allows for complete auditability of the process,
and raw materials. This ability to pinpoint the exact location of the problem ensures
that it will not happen again. It also allows the processor to analyse the quality of each

individual supplier, as it is envisaged that this information will also be contained as

—
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amount of sage. The lanb runp is then placed into the oven on setting "LAMB
RUMP' . Prepayation of Starch. Portion Three kil os of punpkin are diced and
m xed W t{olp@{R95 salt, 5 grams pepper and 20 100 m s ofpcgiN2go@o. The
punmpkin is then placed in an oven dish and precooked on setting ~ PUWKIN
GALLETTE 1'. The precooked punpkin is then placed into a m xer and 100m s

of egg yolk and. half. a cu f .chives .are added and .m xed. i is
t hen spoonddTi o PSP Oﬁﬁ'?tﬁagssh‘%fﬂﬁ" (Zeﬁhls pl\?i'ﬁ%ﬁ)c%flzi‘fliigmff?i“éh-ggl%ﬁ'g}ﬁw&g 1
/11112) -4 pl aced.,.i thf the oven on setting PUWPKIN GALLETTE 2'. Vegetabl e
Conponent 28BTRUNGANEPREAU60 grates egg yol k, 5 grans pepper, and 16
~grans salt are blended in a food processor. 450 grans spinach are washed
and dr ai ne%g%ﬁﬁ%?g*JI@bFﬁA%%@%onds. The spinach and |iquid conponents
are mxed t rtned. the spinach nousse is then spooned
.into double round noul ds and place into oven on setting ~SPI NACH . Cooking
The | anb rupRitics £eef ftBE plededti Mbionadill B6omenappurent oieowm the rfolleding0%
The 10 punpkin is precooked for 12.5 mnutes at 180C with a dew point of
80% Thes pU(ﬂH@;Kfigtidrﬁ vithen i agkead bl owayl f néxattipies oaty 380 Gvith tikfesendeviopthient  of
80% The spinach nousse is cooked for 19 mnutes at 160C with a dew poi nt
of 70% It sdeowipanyirg dwwiegs iatwddclt hat in sone enbodi nents of the present
i nvention, some individual portions (such as the punpkin, potato, and
| arger neat portions nentioned 15 above) may be pre-cooked before being
subj ect ed t Biguteel net hisch plan dayeuppbthsrmatufacaingofoor g paetnlpdineny iy g’?e nt
i nventi on have been descri bed by way of exanple only. and it shoul d be
appreci ated that nodi Picdustionss theygadygands ‘Bﬁg?;may be made thereto without
departing fromthe scope of the appended clains. 22 WO ()2/11Sl2lii

PCT/Nz(1 1/ Ull'%r%lge; Z%Tsh\g% cs:llaél eI}/levlagéns of one embodiment of the shape holder, lifting

10 apparatus and spatula arrangement in various stages of operation;

Figure 3 shows a plan view of one embodiment of the shape holder, lifting

apparatus arrangement;

Figure 4 a plan layout of one embodiment of the tray arrangement; and
Figure 5 a spreadsheet representation of the history for each meal.

15 BEST MODES FOR CARRYING OUT THE INVENTION

With respect to Figure 1 there is illustrated a plan layout of the manufacturing floor of
one in preferred embodiment of the method for producing ready-made meals generally

indicated by arrow (a).

The method of producing these ready-made meals consists of two distinct phases. One

20  phase involves human input, while the other phase is completely automated.

Human input is utilised during the preparatory phase. Whereby the ingredients for the
ready-made meal are stored according to food types in chillers (16). The dry

ingredients involved in the process are stored in a dry store (17).

16



1. A nethod of preparing neals characterised by the steps of: a) using
automated neans to place food portions of different types into at |east one
oven wher gig\aRfsf ood portion is contained within a noul gerahiki2e¢00ki ng
the food portions in an oven; and c) using automated neans to renove the
food fromthe oven; and d) assenbling the individual food portions into a

nmeal wthin_the ckage .usi ut omat ed neans., 2. t chai in
Clai m L whoPBy FPAERE Gl Shed AT G S UBRL Fopo % o RaPisHCoBRpinhy
clainms 1 an i ' I [ r Qd" RO erate
to cook thegl}t%rgg\qgcgégér'sgﬁh %gﬁ?pgl%l?’p }shJe t% %g&?‘“’gfﬁe@%&% Eggggdc@rgél ng t(gél g(r)lél)&one of
~clains 1 toteﬁg}@ﬁﬁﬁ in the mould is baseless and contains at |east one lip.
5. A nethod according to any one of clains 1 to 4 characterised by the
further steps of: a) retaining the food portions after they are cooked in a
. hol di ng ar eqthe @ffedidnts d6iNthelradyamudecmesls fetr@mpotyd asthef prép esbnpo(18) eivs ar e
to be retained in the holding area and retaining the food portion for a
suffici emt paiviegorsYR0ASI theqoey shonst @8} werlasssmakd theafecesseynpemraiomeddr. 6. A
met hod according to claim5, wherein the holding area is a blast chiller.
23 WO ( 121Hg<bdiGagRET phEitingd proodd29 7. A net hod according to either one of
clains 5 or 6 wherein the period that the food portion is retained is
determ ned by the core tenperature of the individual food portion. 8. A
met hod as cRainamie-Leoking caeccys incthgiprep rropb(1) Refereths feorbParpay ¢teisintts ed
for renovi ng@i ndi vi dual food portions froma tﬂ'D | d. i ncludes:, a atul a; and
a moul d_hol Hircooking Bieetbd TaldrecPaRRE BN 5 £oRchBOTpR HARE Lo (e
spatul a and,the nmoul d hol der,.are confiqured-so.that: a).the spatula.can
slide under “{H@ ViR th&?l&nﬁ)lmgﬁ%rgﬁ‘b?ﬁ Ol %Oé):fm}% od Hogﬁtéqns%d]logd%igy élgepar ate
t he foog,fromthe nould re itql ; I A ”ﬁ’ﬂ od
claimed 1Tn 8‘|1t8fnr?$e§ Rla?etsﬁ‘\é\?&c ar; }: lgﬁag}élga%&??%%%g éﬁﬂ%‘g :Oﬁgytgté)xolg)tﬁ I'ng ad
pressure Onn{agﬁJ)e/:fp%)-gocB%ﬁyepd?e E&i{iﬁ;{t :ﬁé%\rlé]c{assfig(?ﬁ@ %rlgg r&@) d. 10. A nethod

according to one o al ns ereby f portions are retained in
position in a packaged neal prior to heating characterised by the further

steps of ! amphagidi@ct REmEPGhRAWkIPRR WoliN WiRA tBEipRiparedafa6@ pwétions ard he
nmeal package; b) chilling the edible sauce thereby increasing its viscosity

suf fici ent| ylaced b@baofvdydes (1OPG dpedi theyddking ppeesd.i oned wi t hin the package;
and c) liquefying the sauce for consunption by heating.
After the necessary food preparation and arranging has occurred the food portions are

15 placed into the appropriate shaped mould, for example rectangular, rounded or

“circular.

The food portions are automatically identified by tray number and the portion’s
position entered into the spreadsheet as well as the time that they enter the cooking

process.

20 The conveyors (19) convey the food through inline ovens (1) whereby the food is
cooked or steamed. The food portions then exit the inline ovens or steamers via

conveyors (3).

After the cooking process the individual food portions have their core temperature

recorded and the time the temperature was recorded.
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11. A nmonitoring means for use in a nmultiple stage sequential automatic
food processing systemcharacterised in that the nonitoring neans includes:
2.4 W Qolobdsbts 12C, PCT/ N Z111 / ((129-4 a) a neans for pagsNAAnhéds a

uni que identification to each individual food portion; and b) sensor s for
measuring val ues of one or nore predeterm ned paraneters of the process for

herei n't no PoMARGEH e Ahon DA T PRk BB RATSE e ons entercd the

process. 13. The nonitoring nmeans as clained in either one of clains 11 or

L2 wher el n the hORR PAMELANShARBIMAGETE £ JAe g ! s_t\faﬁgr%?ét@ntﬂﬁow ded

wi t h individual noni tori ng nmeans alned in one of

claims 11 tgchd W alecioBd e plopdiyvdsdud, food portion will be assigned a
further al phanuneric code. 1%. A‘moni toring nmeans according to either claim

.13 and 14 wherein the tray code and the individual portion code are |inked
to forma cURPtehRraretis @stordtdnhd thakbd,ahe dodert which the ranmjet e rvgpsitaleamns as
claimed in any one of clainms 11 to 15 wherein one paraneter neasured is the
core tenper stalgcereodrdedhe food portions. 17. A nonitoring neans as clained in
any one of clains 11 to 16 wherein one of the paraneter s neasured is
duration of the process at specific points during the process. 18. A nethod
of using t h&herdped ekithghereiterscicegrdiag fonitaagredamperatuse aiayfurther conveying
characterised by the steps of: a} assigning individual food portions a

uni que i dentllepRE@i on code; b) neasuring paraneters with sensors; and c)
recordi ng the nmeasured paraneter val ues agai nst each individual food

i i hi. f h. 2~ 1 Ga_ PCT/ NZO1/ 129- ~
o & et hodhboed eptHpaBa g FarPis AT Lo (e P Mo ar s AR (E)dD! ng an
action agai potydnh a9 BAC L3 AMNRR4RBLATELAL XAlNESHbR Ao hahok o f !
outS|hdeasecf I'e %éa rrange: E ‘?enehodfo el hngrcalr% 8 or
o i i - oo er cl
i st ory T o T8F o shitfler g2 The BokPpction i dPhonGeiFaReb et Hob e o,
autonat ed myld HQhAsT (N9rartiSBed RerhbRedPiBRL e Qhpel hlBaS S NG UslirBBotic

mechanism (7) used to apply pressure on the food portions.

These spatulas then position the food portions in the packaging (23), on the packaging

conveyor (6).

15  The trays which the food portions were cooked on, and the shape holders (21) are then

transferred to the tray return conveyor (4).

The packaging which retains the food during transportation are loaded onto the

conveyor (6) by a tray loader means (8).

The trays are then sterilised by a package steriliser (9). The trays are then filled with

20  the cold set sauce to a level between 3-10mm by the sauce dispenser (10).

After all the food portions have been positioned in the packaging they are then sprayed
with a flavour enhancer, and preservative by a spraying means (12). The trays are then

sealed by the tray sealer (13).
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at | east one noul d hol der capabl e of engaging with the nmould and
subsequently lifting the nould; a spatula; and nould evacuation neans. 22.
A met hod Qb BfePRki ng neal s substanti al | y as herein descr ippggAhhtdoy
reference to and as illustrated by the acconpanyi ng draw ngs and
description. 23. A nethod of renoving a food portion froma nould

substant | al by a5 NPGRIA HEREL AELAA D LOIRNSRSE b8 iefin dekdd byabbgd bY

t he acconpanyi hg oring
subst anti al r G t d by
t he accorrpafn% |n?1t50 ﬁg\?mhﬁggﬁgl%é% é\rli\fl1 %ﬁugﬁgﬁrgﬁ i Elg)l?ta %ga?gclel lﬁ%ﬂuéd&ﬁ%ﬁder
_substanti al {¥ .ASaR§F&bfuedescribed with reference to and as illustrated by
t he acconpanyi ng draw ngs and descri pt ion. 26 .An
AL. As_. As . A9. AsL. A9. AL. A9. A{L.AL. A~ A%A{9A9AsLAsLAsLALAsLA
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10% & ()5 10&kdkn (Heahsl O%iwashid ad@bodst with raffia in 100 gram bundles. The beans are

then placed into greased rectangular moulds and then placed into the oven on setting

‘BEANS’.
Cooking

The lamb shank is cooked for 25 minutes at 165°C, with a dew point of 90%. The
10  potato is pre-cooked for 24 minutes at 180°C with a dew point of 80%. The potato is
then cooked for 8 minutes at 180°C with a dew point of 70%. The green beans are

cooked for 6 minutes at a temperature of 100°C with a dew point of 100%.

EXAMPLE 2: - Chicken Breasts

Preparation of Meat

15 The chicken breasts are trimmed to size, then wrapped with streaky bacon.
Rectangular moulds are greased and then filled with chicken. The breast is lightly
sprayed with oil, then sprinkled with salt and pepper. A small amount of sage is
sprinkled onto chicken breast, then it is placed into the oven on setting ‘CHICKEN

BREAST".
20  Preparation of Starch Portion

Three kilos of potato are sliced into a large bowl. Seventy grams garlic, 30 grams salt,
10gm pepper, 500 mls of cream are added and mixed thoroughly. The potato is then
placed on a greased oven tray and precooked in an oven on setting ‘GRATIN

POTATO 1.
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5  Eighty grams of broccoli into placed into rectangular moulds, and placed into the oven

on setting ‘STEAMED BROCCOLT'.
Cooking

The chicken breast is cooked for 20 minutes at 180°C, with a dew point of 90%. The
potato is pre-cooked for 30 minutes at 180°C with a dew point of 80%. The potato is
10  then cooked for 6 minutes at 180°C with a dew point of 40%. The broccoli is cooked

for 7 minutes at a temperature of 100°C with a dew point of 100%.
EXAMPLE 3: - Lamb Rump
Preparation of Meat

The lamb rump is trimmed to size and place in greased rectangular moulds, then lightly
15  sprayed with oil. The lamb rump is then sprinkled with salt and pepper, and a small
amount of sage. The lamb rump is then placed into the oven on setting ‘LAMB

RUMP’.
Preparation of Starch Portion

Three kilos of pumpkin are diced and mixed with 15 grams salt, 5 grams pepper and
20 100 mls of olive oil. The pumpkin is then placed in an oven dish and precooked on

setting ‘PUMPKIN GALLETTE 1°.

The precooked pumpkin is then placed into a mixer and 100mls of egg yolk and half a

cup of chives are added and mixed. The mixture is then spooned into oval moulds and
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The lamb rump is cooked for 12 minutes at 180°C, with a dew point of 80%. The
10  pumpkin is precooked for 12.5 minutes at 180°C with a dew point of 80%. The
pumpkin is then cooked for 12 minutes at 180°C with a dew point of 80%. The

spinach mousse is cooked for 19 minutes at 160°C with a dew point of 70%.

Tt should be appreciated that in some embodiments of the present invention, some:
individual portions (such as the pumpkin, potato, and larger meat portions mentioned
15 above) may be pre-cooked before being subjected to the method of the présent

invention.

Aspects of the present invention have been described by way of example only.-and it
should be appreciated that modifications and additions may be made thereto without

departing from the scope of the appended claims.
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c) using automated means to remove the food from the oven; and

d)  assembling the individual food portions into a meal within the package using

automated means.
2. A method as claimed in claim 1 wherein the oven is an in-line oven.

3. A method according to claims 1 and 2, wherein the oven is capable of being

programmed to operate to cook the food according to its type.

4. A method according to any one of claims 1 to 3 wherein the mould is baseless and

contains at least one lip.
5. A method according to any one of claims 1 to 4 characterised by the further steps of:
a)  retaining the food portions after they are cooked in a holding area; and

b) identifying when different types of food portions are to be retained in the holding
area and retaining the food portions for a sufficient period so as to coordinate the

assembly of a complete meal.

6. A method according to claim 5, wherein the holding area is a blast chiller.
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a mould holder,

the method characterised in that the operation of the spatula and the mould holder are

configured so that:
a) the spatula can slide under the mould; and

b) the mould holder lifts the mould to separate the food from the mould where it is

held upon the spatula.
9.  The method claimed in claim 8 further characterised by the step of:
c) exerting pressure on the food portion to remove it from the mould.

10. A method according to any one of claims 1 to 9 whereby food portions are retained in

position in a packaged meal prior to heating characterised by the further steps of:
a)  placing the food portions within an edible sauce within the meal package;

b) chilling the edible sauce thereby increasing its viscosity sufficiently to retain the

food portions as positioned within the package; and
c¢) liquefying the sauce for consumption by heating.
11. A monitoring means for use in a multiple stage sequential automatic food processing

system characterised in that the monitoring means includes:
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13.  'The monitoring means as claimed in either one of claims 11 or 12 wherein the food

portions are placed on trays and the trays are provided with individual codes.

14. A monitoring means as claimed in any one of claims 11 to 13 wherein each individual

food portion will be assigned a further alphanumeric code.

15. A monitoring means according to either claim 13 and 14 wherein the tray code and the

individual portion code are linked to form a complete portion identification code.

16. A monitoring means as claimed in any one of claims 11 to 15 wherein one parameter

measured is the core temperature of the food portions.

17. A monitoring means as claimed in any one of claims 11 to 16 wherein one of the

parameters measured is duration of the process at specific points during the process.

18. A method of using the monitoring means claimed in any one of claims 11 to 17

characterised by the steps of:
a)  assigning individual food portions a unique identification code;
b)  measuring parameters with sensors; and

¢) recording the measured parameter values against each individual food portion

creating a history for each.
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a spatula; and
mould evacuation means.

22. A method of preparing meals substantially as herein described with reference to and as

illustrated by the accompanying drawings and description.

23. A method of removing a food portion from a mould substantially as herein described

with reference to and as illustrated by the accompanying drawings and description,

24. A monitoring means substantially as herein described with reference to and as

illustrated by the accompanying drawings and description.

25.  An automated mould holder substantially as herein described with reference to and as

illustrated by the accompanying drawings and description.
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