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1 5 SEP 2006 -1 OVENABLE STACKABLE AND NESTABLE TRAYS AND | NDUSTRI AL
CATERI NG METHOD USI NG THESE TRAYS The present invention concerns a nethod
intended for industrial catering for conveniently and hygienically

packagi ng, transporting to a catering location and serving food products
using sets of stacked trays where each set of trays will be i SEfafi in a
oven before the food products are di-stributed, the enpty trays then 5
being able to be nested inside each other to occupy | ess space. A certain
nunber of methods are already known in the catering industry for

facil'itaticgnhbes RAGKRHIRI AR FebtANEPRAA WD RbubR0G:LPEORRELS nERP Bshd @l

or partial manufacturing |ocation to apgakersfg | ocation ere said
products can undergo final preparation. 10 In airline catering, the food
products to be reheated are traditionally supplied on board on netal trays
that are slidably inserted in securely closed netal tray inserts for
transport and boarding. A caterer has to manipulate the food to put it on
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ont ai ner whi Eqpqugne%ﬁgwlce, the tray inserts are opened, then, the trays are individually removed

15 and slipped .into the cavity of an oven which is provided with receiving support means
to receive each individual tray. The support means in the cavity are placed at sufficient
vertical distance to allow hot air to circulate between the trays. When heating has
been achieved, the food items are individually transferred in baskets or any suitable

~ serving container for passing them around to the passengers. The trays are then re-
20 installed empty in the tray inserts that are replaced in the galleys before the landing.
This traditional method requires too much handling and time both for the
caterer and the in-flight service staff. Furthermore, too much space must be allocated
in the catering cabin for those tray inserts even after they have been emptied of the
food. These inserts are also heavy and can usually only be inserted at the floor leve}

25 of the galley. Finally, the air circulation around the trays might not be optimal as the
support means might not be optimally placed in the oven depending on the nature and
size of the food product to be reheated.

US Patent No. 4,269,169 discloses a method wherein the trays, which are
sealed by a cover, can be stacked on top of each otherin a container which is open

30 on one sideand has orifices allowing hot air to circulate in the spaces between the
trays, these spaces being obtained by legs located at the base and resting on the
cover of the subjacent tray. The trays and the container have a generally pentagonal
shape so that the volume of a conventional oven with a rectangular base plate cannot



30 on one side and has orifices allowng hot air to circulate in the spaces
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arrangi ng prodgs baditibretl neeaspl e, one may cite US Patent Nos. 4,522,301 and

20 Within the field of palletisation, for moving finished or semi-finished products
from a manufacturing location to a delivery or sales location, without said products
having to undergo any transformation on the actual pallets, there exist numerous
devices, all relying on the same principle and allowing the pallets to be stacked when
they contain products and to be nested when they are empty. In accordance with this

25 principle, all the pallets, or equally all the trays, have the same shape with flared walls
allowing them to be stacked but having two opposite sides with complementary
shapes allowing them to be stacked head to tail which leaves a space free for
arranging prodljcts. For example, one may cite US Patent Nos. 4,522,301 and
5,896,992.

30 US Patent No. 4,522,301 discloses a process consisting of forming raw
croissant dough in open cells of plastic trays where they are frozen, the plates being
then stacked head to tail and packaged in a carton to be delivered for example to a
baker’s where the frozen raw croissants will be emptied onto the shelves of an oven to
be cooked, all the trays then being turned the same way to be nested.

35 For transporting pastries or bread products, US Patent No. 5,896,992

discloses flat-bottomed rectangular cases the small sides of which have complex
complementary shapes allowing them to be stacked on top of each other when they



5,896,992. 30 US Patent No. 4,522,301 discloses a process consisting of
formng raw croissant dough in open cells of plastic trays where they are
frozen, the plates being then stacked head to tail and packaged in a
carton to be delivered for exanple to a baker's where the frozen raw
croissants will be enptied onto the shelves_of an oven to begcgppegsal |
the trays then being turned the sane way to be nested. 35 For transporting
pastries or bread products, US Patent No. 5,896,992 discloses
flat-bottoned rectangul ar cases the small sides of which have conpl ex
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the circulation of hot air around the food products, and in that the trays are kept
stacked in an outer package for transport to the catering location that can maintain the
20 integrity of the stack.

The protective package, which may preferably be a carton or a shnnk—wrapped

plastic film, is removed before introducing the stack of trays into the oven.
For airline catering applications, the outer carton is preferred as.it allows an
easy palletisation from the manufacturing point and eliminates handling at the caterers
25 except the pure logistic of receiving, storing and boarding the cartons and brings the
on-board handling to an absolute bare minimum.

The protective package may further include easy-opening means to aid in
unpacking the stack of trays from the outer package. Those means may also be
arranged to facilitate the arrangement of the stack of trays in the oven while requiring

30 as little handling as possible. For instance, the easy opening means may be formed of
at least one tear line that demarcates at least one sufficient opening portion in the
carton to remove the stack of trays in one block. In an even preferred aspect, the easy
opening means comprise tear-off portions on the front and rear panels of the carton of
sufficient size to enable the whole stack of trays to be slipped in the oven upon

35 exerting a simple push on it.



easy palletisation fromthe manufacturing point and elimnates handling at
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in the oven while requiring 30 as little handling as possible. For
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support means céulation from the oven. In order to reheat the food products arranged in the trays as

20 evenly as possible, the trays can also include openings through the support means or
sides of the trays and/or through the bottom of the trays and/or indentations made on
the upper edge of at least one side of the trays. Therefore, air circulation is promoted
both in horizontal and vertical directions through the trays.

Even reheating is further improved by forming a succession of sloped portions

25 in the bottom such that the edges of each product to be reheated are also placed in
the hot air flow of the oven. This variant also has the advantage of improving the
display, arrangement and grasping of hand-held food items. it also gives the
advantage of being able to fill the trays with prdducts, which by nature or due to
cooking, will have substantially different dimensions.

30 In another possible embodiment, the trays are stacked one on top of the other
by means of removable intermediate spacing means arranged to leave air circulation
paths between each tray. The intermediate spacing means may preferably be made of
a low-cost, disposable and, preferably pliable, material such as cardboard and the
like. The spacing means are shaped to let hot air circulate between the trays in the

35 oven so that an homogeneous and quick heating of the food items can successfully
be achieved.
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a melting point higher than 200°C, even more preferably higher than 225°C. At oven
temperatures higher than the glass transition, the tray may be slightly pliable but still
retains its shape. In the preferred example, the trays comprise a matrix of syndiotactic
polystyrene (SPS) and a mechanical filler, preferably of reinforcing material such as

25 glass and the like. SPS is a crystalline polymer that has a glass transition temperature
of about 100°C and a melting point of about 270°C. The tray can be moulded with
such a material at a thickness lower than 3 mm, preferably less than 2 mm, even
more preferably at about 1.5 mm while still keeping high mechanical properties, and in
particular, excellent flexural strength. Within this range of thickness, trays of this

30 material achieve a sufficient strength, are stackable in a reduced volume after use,
can be economically dedicated for a single use and be destroyed after use by
incineration.

The mechanical filler has the advantage to further increase the flexural

strength of the tray under heated conditions, in particular, at temperatures greater

35 than the glass transition temperature. The matrix of SPS and the mechanical filler are
preferably used together in a ratio of from 99:1 in % wt. to 60:40, even more
preferably 80:10 to 70:30.
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circulation wthin the tra}{. he ventijng rre%gésm referably conprise openings

arranged t\Rr oRgit antolesgda sifjen tamparalye asa MipsRtat i ons nade on at
| east one side of Chisertfeaurédaid ahvamtdgesan thelfrebartiiantioh will dppekr fdkat i on

e men ot Bl Do AR TR P SO o TR BRI
Wi t hin implementing the method according to the present invention, this description being
' made with reference to the annexed drawings, in which: '
20 - Figure 1 is a diagram schematically showing the different steps of the method
according to the invention;
- Figure 2 shows a first embodiment of a stack of frays properly filled in with
food items packaged in a carton;
) - Figure 3 in perspective shows an isolated tray of the stack of figure 2;
25 - Figure 4 is a top view of the tray shown in Figure 3;
- Figures 5 and 6 show respectively, in perspective and in side view, two trays
stacked on top of each other,
- Figures 7 and 8 show respectively, in perspective and in side view, two trays
nested inside each other;
30 - Figure 9 shows a tray containing two small portions of food products;
- Figure 10 shows the easy loading of the trays in the oven;
- Figure 11 shows a second embodiment of a stack of trays according to the
invention, and
- Figure 12 shows in perspective an isolated tray assembly of figure 11.
35 The diagram of Figure 1 schematically describes the steps of the method
according to the invention. Products 1 for manufacturing food products are delivered
to a preparation unit 2, outside catering location 7, where they are cooked, or pre-



the tray. The tray may preferably be nmade of a material that w thstands

hi gh tenperatures and even preferably is a di sposable noul ded naterials
with high nmelting 15 point and glass transition tenperature as

aforenmenti oned. O her features and advantages of the present invention wll
appear nore clearly upon reading the fol Lpw ng descripti onzacg rﬁppmﬁierred
enbodi nent for inplenenting the nethod according to the pr i nventi on,
this description being made with reference to the annexed draw ngs, in
which: 20 - Figure 1 is a diagram schematically showi ng the different steps
of the net hodcocked.omtenmaydd, fr examelel, pradlcts féi ipeakfadt (MMerwsisarié, Datish
enbodi nent of stack.of fr v 1] in.wth .food jtens packaged
in a carton; ga@g”eésugnle&s%ap%, %Eeél’s)sB@g'ﬁ)?’gé’%g%ﬁo@éﬁg’ﬁé’i’ﬁ%g%Lﬂéqersaﬁ{cdg Of'ﬁgyst ack
of figure 2; other pashiyguibeeat prodacts,op bakedwofrietipsoducés/whicb ieeze afd gure 3; -
Figures 5 and., i 1 r l i i i Wo
trays stac kgrg gg?]éta %‘é‘(,v(é){fﬁgagféé{l- gﬂ%‘rﬁ'd%\%ﬂéﬁ %ggg\)?x gﬁ@ﬁgﬂéﬁ 8@‘?9@’5‘%2‘2%0% Y,

i n" per spec?i veamdAfter Rieperalipain atfolpvinggisp 3nther radiGis mpy hedbdivigvalkr ; 30 -

Figure 9 s hOV\ﬁra%Fédi #Va AEW AP bR BvdnMbIcSpEel sB@ek tSarPingb@ad tBILMF LR then
Figure 10 sho he easy. | oadin the trays in the_oven 11

of t t - - Flgure
shows a secortFeRHRFENIR stePdt esug'iyateﬁ pErducishaY ae dgeRiifRgen first aad g\eﬁ\)ﬁéﬁ‘ﬁqdon,
and - Figure jhZhshays In BnRitespE, ithefoal prédiicts ey bealireahppiabédinahe tragalr e
11. 35 The di ram of. Filgure 1 schematically describes the steps of the
met hod  accor YUY SMGHAl PRGENDN. Products 1 for manufacturing food

products afe del i vieeemlfreezing nmaydearaatiedoout yiziny Zuitable snaimscatie s by ragidiat i on
Lrammre? el i REKGauple B terfinc, o SR il peNE spineaiBiodifa "
croi ssants, effeezng fupnelnsier iquid sitrogenisis aranywtheasyitalle feerzing teelnalggy. o
any ot her pagfase8! thBRRACHEIIPSHIF be Rlaifi@ked aPthd WP threigtie ipPepMrhiich to
SIS o AR o e
products n8y daesuredafeiahdelygieniccandfiiefsi n a fl ow wrap or ovenabl e paper
sachet then arr angﬁqhg r1"ol}c3'§/\i?r¥gs sth%, ﬁ'nreetravg%pe stacked head to tail on top of each other
and packaged in a packaging, for example in a carton able to contain 5 to 10 trays,
‘thepackaging then being closed to firmly maintain the stack of trays in position. The
cartons are then brought to the foodservice location 6 of a catering location 7, where
20 the stacked trays are removed from their packaging and reheated in a convection
oven, then separated from each other to be distributed in catering location 7, for
example to the passengers of an aircraft. The tray may be either directly handled with
a heat protecting glove for being directly used as a serving tray to the passengers or,
alternatively, be fitted in a larger insulation basket that holds the tray. When the trays
25 are empty, they are nested inside each other to occupy a minimum of space to then
be either thrown away 8, or reused 9 after preparation unit 2.

The method thus allows hot or warm food products to be served conveniently
and hygienically, in particular in locations where the preparation space and storage
space before and after use are limited.

30 In order to make this method even more efficient, the shape of the trays has
been optimised, as explained in the following description.

Figure 2 shows a carton 10 in which, for instance, seven trays 20 are stacked
with the food items properly placed therein, the carton including a front panel 10a
able to be closed, for example by means of adhesive strips or glue which are not

35 shown. The dimensions of carton 10 depend on those of the trays, and of those of the
reheating oven. The dimensions and shape of the carton are determined to provide a
sufficiently tight enclosure around the stack of trays that maintains the stack in place



deep frozen in step 4; equally the products nmay be deep frozen first and
then placed in the trays. In an alternative, the food products may be
directly placed in the trays without individual packaging. 10 Deep
freezing may be carried out by any suitable nmeans such as by rapidly

cooling to the required tenperatures, i.e., mnus 18 to 40G j pPLE Al
freezer or in a freezing tunnel under qu'tﬁ'd nitrogen jets L%g@ Zélﬁer
suitable freezing technology. In all cases, the cold chain should be
mai ntai ned all the way through the preparation to the delivery to the
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di stributed i teadammnyhich@lewsi ty be easily hapdiag) althayohisthesdwrasrfeaskagingn
a: rer a; t. gh?cérﬁ g;& eﬁﬁiﬁ@@d ﬂm’g BemaleF @cgr_batehtﬂummfom{éhyb. a heat protecting
gl ove for being direc used as a servin ray to assengers or,
2l ternatively, be fiPeeHoR fmay spgiaRsPHRFormprée meilor RIS (he tray.
When t he trayarrdhg@mnenteofihy statk ef/traysan fiesdwash winlkki rdquieiag as dittlearantiingpasupy a
m ni mum of, :space._. e, el the 84n.0r. after ..
preparati o1r9 : uﬁﬁfs@g' i?%i%%ﬁ’h%@%’ﬂ%ﬁ@ﬁ”@%aﬁ%?ﬁ%ﬁ ] r1ﬂ1Ei ?’Loéiggﬁg%rﬁf) émPB be
served convenmithttéar orgredfobated ting ¢Gl that upen {earing offliscapabld dfoatioving avher e t he
preparation s : 6ﬁ¥h 8t iPkerand,af S 8si |l ) 30
In order to n%E@?&eﬂpgwrﬁr&eﬁo. e;ef:-tﬂ mor Jgﬁef ?(g@ent , ?ﬁgysﬁgﬂgﬁp tl{wﬂﬁgbﬁ%g)els
has been opt oRPRIEA Whes RUEPINgiif exeriad amiberstigko e ipan dae maythendvaptagepusly
shows a cart oRofBiried with & F)recfeﬁf zdreSToRNFEferahY Sidvide@ ¥ HthQidhity SitanddRe ofthd h
the food i}tens groggrlé g:gﬁﬁd t herein ”%ge éarton i ncluding a front panel
1 Ga abl &% o “BHOR PHREYOS 8?5@%"8{/ gAsNGf adhesive strips or glue
whi ch are not 35 shawshowhha Fili.rM®nwhemtheodperaint needsGodesakthd stacktdidags af thehe
trays, and of i i i sﬁ@p t he
carton are def&?ﬁﬁﬁﬁggﬁﬁnﬁﬁﬁﬁggﬁqﬁé2%5?¥ﬁ@?%§pﬁ§%?ﬁgﬁ@5E%@P%@%?e ar%ﬂﬁ%‘the
stack of traysanhatplagadindionsotthe cavitick! efrPvendfe sudh-asjorsa slamap gaporkswfacen
t u ]?_ul ent t lcombzt, WA thfedr LRIHERRIHon fddhey FRI Ry BPthe RUEA.CFHRIkS6r R8N then push on
suttreren 2(}/ the whole stack of trays, in direction A, 1o slip it right into the oven. The carton is then
thrown away. '

The trays and their complementary support means are preferably designed,
dimensioned and shaped so that upon arranging a desired number of trays in a stack,
the resulting stack of trays fits, at best, an available room in the cavity of the oven. Of

25  course, depending on the oven, its cavity may accommodate a single stack of trays or,
alternatively two or more stacks of trays placed in parallel.

Preferably, the stack of tray is sized to fit in the oven's cavity in such a way that
it leaves a predetermined gap between the trays and the walls of the oven that
promotes a sufficient air velocity along the walls in convection heating mode. If the

30 gap between the trays and the oven's cavity is too small, air cannot easily circulate
from one tray to another once the trays are all full of food. On the contrary, if the gap
is too large, the velocity drops and the heating performance decreases accordingly. It
has been found that air velocity measured along the walls of the oven should
preferably be higher than 1 meter/second in convection mode, even more preferably

35 of about 2 to 3 meters per seconds to achieve a rapid heating of the food in the trays.
For conventional convection ovens used, the air velocity required can be obtained with

a total clearance with values of less than 15 mm, preferably of about 4-8 mm (total



closed with as few hol es or openings as possible, although this is not an
absolute requirenent, but to ensure a greater degree of hygi ene and play
an effective thermal insulation barrier. For instance, a carton 10 may
nmeasure for exanple 40x40x25 cm5 (i.e., height of 40 cm depth of 40 cm
and width of 25 cm, with a thickness of bgtween 1 to 20 i | 1 ows
it to be easily handl ed, although other ty%es of packagi ngnﬁ'nc"éi\rggé):g?mfB

envi saged with a smaller or greater nunber of trays. The carton nmay
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node, even no
tail WIth respect to each other, or to nest them inside each other as shown in Figure 7,

when they are all oriented in the same direction.
On its inner face close to the edges joining large sides 23, 24, the small side

21 has two small shelves 11 separated by a space 13 to form, on the outer part of

25 small side 21, two recesses 15 of complementary shape to that of small shelves 11,
these recesses 15 delimiting on bottom 25 a support zone 17. The opposite small side
22 has, in a complementary manner, in its inner face close to its edges joining the
large sides 23 and 24, two recesses 14 of substantially complementary shape to that '
of small shelves 11, these recesses 14 being joined by a support strip 18 of

30 substantially the same shape as support zone 17 at the base of small side 21. The
support strip 18 delimits in the outer surface of small side 22, a recess 16 of
substantially identical shape to that of support zone 17 of the other small side 21. The
recesses 14 of small side 22 are closed on the bottom side to form legs 12 which will
rest on small shelves 11 of small side 21 when the trays are stacked head to tail,

35 support zone 17 then resting on support zone 18, as shown in Figures 5 and 6 for two
trays 20a, 20b. Conversely, as shown in Figures 7 and 8, when trays 20 are all
oriented in the same direction, they nest inside each other. For small side 22, legs 12



35 of about 2 to 3 neters per seconds to achieve a rapid heating of the
food in the trays. For conventional convection ovens used, the air
velocity required can be obtained with a total clearance with val ues of
| ess than 15 nm preferably of about 4-8 mm (total -9- 1 5 SEP 2006
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20 section sufficient for the air to circulate at the upper surface of each array of food
items. Furthermore, the section of the side openings 38, as obtained from the stacked
arrangement of trays, progressively widens from the bottom of the sloping portions to
the top of the sloping portions, therefore providing an homogeneous air circulation all

_along the upper surface of the food items.

25 | Furthermore, the support means are arranged such that when two trays are
stacked together, the large openings 31 of small sides 21, 22 are substantially
uncovered so as fo allow air to easily circulate through these small sides.

All the openings 31, 32, 36, 37 and 38 provided in these trays thus allow hot air
to circulate very easily between small food portions 30a, 30b, etc. arranged on bottom

30" 25, at least around four faces if the small portions have the shape of rectangular rods,
as shown in Figure 9. It can also be seen that this configuration allows food items
such as preferably hand-held snacks 30a, 30b of substantially different lengths to be
arranged, which allows a reduced assortment of trays to be obtained for a wide range
of food products to be reheated.

35 The number of vent means and their distribution through the tray surfaces
may be determined as a function of the size of food items to be placed in the trays so
as to achieve a quick and uniform reheating of the food items while avoiding cold or,



30 substantially the sane shape as support zone 17 at the base of snall
side 21. The support strip 18 delimts in the outer surface of small side
22, a recess 16 of substantially identical shape to that of support zone
17 of the other small side 21. The recesses 14 of small side 22 are closed
on the bottomside to formlegs 12 which wyhl. rest on small hgéwgﬁ 1 of
smal | side 21 when the trays are stacked head to tail, 35 stS

then resting on support zone 18, as shown in Figures 5 and 6 for two trays
20a, 20b. Conversely, as shown in Figures 7 and 8, when trays 20 are al
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upper sur fzace 49fof ARul=0AE hbt &FTh the direction of the small sides 41, 42. The spacing means

45 forms an upper flat support surface that provides support to an upper tray in the
stack. Optionally the top and sides of the U-shaped spacing means may be provided
with openings 46, 48. Thus, when the trays 40 are removed from the oven, the U-
shaped spacing means are folded and thrown away, and when the trays 40 are empty,

25 they may be nested whatever are their orientation. Like in the first embodiment the
bottom of the trays 40 may be provided with sloped portions in array and/or openings.

 The spacing means may also be configured with four to six sides such as an

elongated box comprising evenly distributed vents. The spacing means are preferably
made of low cost, disposable material such as preferably cardboard or paperboard

30 material that can withstand heat in the oven.

A more preferred material for the tray is syndiotactic polymer reinforced with 15
to 40% wt. glass, preferably 20 to 30% wt. glass. Suitable syndiotactic polymers are
polymers of polystyrenes (SPS). Among the important properties of SPS, as
compared to foodgrade polymers used traditionally, SPS experience a lower

35  coefficient of linear thermal expansion that make them easy to mould, more stable
and less subject to deformation in a stacked configuration of trays when heated in the
oven. These materials exhibit low melting viscosity, good heat properties but cool



25 Furthernore, the support nmeans are arranged such that when two trays are
st acked together, the | arge openings 31 of small sides 21, 22 are
substantially uncovered so as to allow air to easily circulate through
these small sides. Al the openings 31, 32, 36, 37 and 38 provided in these
trays thus allow hot air to circulate very easily between ﬁngLéE§%ﬁ&L
portions 30a, 30b, etc. arranged on botto 230 25, at |east fa d r
faces if the small portions have the shape of rectangular rods, as shown in
Figure 9. It can also be seen that this configuration allows food itens

h f o] d- hel d 30a ubst diff t
engths Lo beldey algaameR e e ayRes e i gee fripi@sts  sspd e
o]?t ai nted for aateg dxlexém?tuvayhfgh@awtmﬁtoa tempéseturem-atecélatafélyﬁbng nunber
of vent neans an ir distribu 1 hr r
det ermi ned as®8"94fiobt Pgﬁe%(f tff“ﬁ% é:’loggrtlggr s:’)ﬂg(gn %’é’vlﬁ%‘ %agw 6?%‘%@ 1 ?ﬁgt
trays so as tetataelyitieindhieknpssek paefdrabty dtdesn ihehéammngt a)fnuphéOWe)‘cm’St adrs

whi | e avoi i nﬁh%ﬂls 8§hlb|?s]exceﬂent§ﬁﬁglp dﬁ%@@ha Rliceliich FdB‘holf'%rg%WlﬁcanW

partl cul ar; e nu e suifircient so

i ndi vi dual f ooritherangess iemperature and gslativedineidibeencoripiesed guinsihe dneating

Preferably, éms%r@iﬂ ﬁ%ﬁu@%e&w f@a%eaeheﬁe'taw@mousum ew.%.ﬂémaueach
i ndi vidual tray s pr.ef erabl y be Wt h eyen

nor e pref er abPipbems. ¢ oSX"CHOtaSt'WYWﬁFPﬁﬁ ‘6‘? ’Stfmﬁl %"'?d%'iéh‘? gaciq 5@“8&‘@5Ffﬁned
to form both ygpohvaeherniog Mﬁpé’@ntsaé serﬂl-éryﬁémhé tHenoupldett pdlymers Gloivevbr, as
matri x conf.igurati tthat e es_to un alsethe tenperature of a
plurality 18f 9%‘??%683? A ergfi aiﬁcﬁ‘&fenﬁqwa ‘%{? AP 95 PHEPSFr anged
i n the stackegolystuese, Syridiotadticeaotyistyeerse is compriseddbf siyreas atdresndranitaiasangér:
000, emmer & € yoh SURRAEHRYRG oot A AUREEBLHRr o, THRLFUIEAT

| ess than .30 smm:tultee@OWé\ﬁé% Pely@Eeehain jo crysialise KEhe Grpstalipiot lewm\ﬁsgbeéyenmh
and 12 show a, ﬁ@ﬂ@é&%@Mé BB iHe rﬁ&tehgﬁéaﬁ'%)id @&é@ih@gl@s%wrﬁma terhBeiciste.
invention which differs fromthe fi rﬁﬁﬁ nt descy %gqa g{ﬁ ve in that
the stac Iﬂﬁngﬁ?f@t"h?lﬁ‘qt%”%ﬁp%ﬁr S yemitt H@t%? ?Wﬁné F 8&%’8}{? ersig
illustrated i acddrdinggunSOLR), the giass 4Ansitien dbed dxotsieperk&dpdmmo@h&epﬂee glasa
A PO 1P, AR At R R B s AR A Sehonons
reversed U-s hapbasb eiptheinajeria andelgaee adratsiliah from & glassesigigte a fiexible stdet om
of the large gi 3’3 ‘l.%ouéfloﬂ;mgsé@%eﬁtsm e fqu‘f"',;?e‘{“'éﬁ‘t Thg Svgma%moﬁxérend

upwar dl y be on S circu i al ges to forma
t unnel various materials is shown in the followmg table:

Material Glass Transition Melting Temperature
’ (Temperature, (degree °C)
degree °C)

Nylon 66 - dry as moulded | 80°C 255°C

Nylon 66 - 2.5% moisture | 40°C NA
 CPET 70°C 260°C

SPS 100°C : 270°C

SPS + 20 wt. % glass filler | 100°C : 270°C

Accordingly, on account of the improved heat resistance, strength properties
25 and cost, syndiotactic polystyrene is preferred for the tray.

The invention is not limited to hand-held snacks but encompasses the
possibility to provide warmed food meals in individual plates or containers. For that,
the trays have preferably an enclosure that is shaped to receive a plurality of frozen

" food meals in plates or dishes. The sloped portion of the bottom of each tray that is



20 49 for circulating hot air in the direction of the small sides 41, 42.
The spacing nmeans 45 fornms an upper flat support surface that provides
support to an upper tray in the stack. Optionally the top and sides of the
U-shaped spaci ng neans may be provided w th openings 46, 48. Thus, when
the trays 40 are renoved fromthe oven, thealt shaped spaci nfy 5mSERs2086e

fol ded and thrown away, and when the trays 40 are enpty, 25 they may be
nested whatever are their orientation. Like in the first embodinent the
bottom of the trays 40 may be provided with sloped portions in array and/or

openi ngs.  Thepppapriateyfomband-hetsnatieomayp pesfafablyliead pléick b @it bettérh thaticag 'S

I i.Si enl i st,ributed vent The spaci ng
mmans aro proranotakce SPEREICS UG dch o PeR A arkg o HES'
preferably cangbisaardnlets aseaferchsntidngbaneesti neassahato pravidw’atme;bgrrwni??ﬁbnl n

h . A : r :
e nforced i (e iEs 6 BRI itk AlsnkC Treonk il doBREN TP el T
Sui t abl e syhditheraen that weridreducaheat rsesianie thedpp pbihesnealalibougtsPB) couldbag
the inportant yeearepldvest IRfICTBS saeh 595B@ 6% 'e_fﬂ%ﬂﬁ%@ﬁgp%lﬂ t)’nglﬂ]e%idi'éft'q
traditionally, SPS_experience a, lower 35 coefficient o I near erna
expansi on t hat makﬁ\eHBYﬁrg’SEP“?Vdp%”éﬁm%?évaﬂ%ﬂﬂséucbﬁéi l ess subject to
deformation im)a sttt apdihoretyaichiToed demayifg WeRodRabegsdriicd RRatighsen-

i al hi.bi § .| |t -V, t ood heat properties but
coo - 1o- 1 & upOBict ngfitoRiay ne BofBEP Bufiie, AoTReeh ssns Rt erealh vel y
hi gh i npact0 t ®ghness, Abwoe efficient, lless inmmsom@,\easﬁ-tcr-e@aélarldlptei’étwly _(IJ_LaS:
iti t sl bk el L 0 reak. es
broper 1 o 1 eanrosnileciood Boidhry Syt fpooridds mBIRRbLERCE B B Etiayt oy
t hi cknesses, [PeraergyyRendioarding, nassingrennd the feodiodhe pessangessandaciearingwhi ch

still exhibitsheraldepite BHIH BERPORAdMGAr act eri stics which do not vary
significantly ,over &he range of ature and relative humdity

t enpe 2 _ana . .

encount ered d®i ng A VY A&k mé’?ﬁi%@&'@? Pplimisatiomet hsspacing apd ypntingriope

i nci ner at et wihbheintircaatiingepending QpoR e hatups il §88 of RBTHLPtaas kEbe _

pol ystyrene, W@%&*&rééd?r?{ %w&ﬂer the trade name Questra(r) by Dow Chem cal
Conpany, is a sem-crys ar\ I7°ne’ t hernopl astic pol ymer. Hovyever, as 10
opposed to t hé)unordeoerisesused D@Cl@Gﬁﬂlba_jmaatgt)dhfouggélmzsqm\mt;sclmh@bmts gfur p_otsg

ol ystyrene, speHOLiReh i r |
hrranged  in ?*E?“ﬁl"3‘%?‘33’?‘@5‘*%%‘%“‘3?%3?%%%?& 757 sPrpietf €. [RUEPHRL 43

chain. This of @S B¢ PACaAcIMaY Pemaderd disprsrkle, X hanspareny sakeralsand Fhe
crystal | i re@y intepdeai/ies fitsh ©psiing ogkytonca vt Biedd infths bR EraR G tht Rod T8 t&idyab

near and above R gLafinkas! L1 on-tenperature.
e) An improved fitting with airline trolieys and overhead galley containers when
packed in outer carton and better use of allocated space within a standard aircraft
oven considering product size/dimensions and heating performance.
25 ’
Examples:
Example 1 _
Seven trays of the type as described and illustrated in Figs. 3 to 9 were
assembled with frozen prebaked Calzone type snacks. Each tray contained an
30 average of 9 snacks with about 3 snacks per array. The snacks individually weighed
from 70 to 80 grams. The trays were then placed as a stack of trays in an airline
convection oven of the type commercialised by B/E Aerospace. The average
temperature in a prewarmed oven as controlled by a thermostat was set at
respectively 190 °C, 180°C and 170°C. It took respectively 18, 20 and 22 minutes to
35 regenerate the snacks to a serving temperature in core of about 70°C minimum. All
snacks were evenly heated within the trays within an average temperature range of +/-
8 to +/-10°C. The snacks did not experience any cold spot.



15 Since the material absorbs very little noisture (less than 0.1 % after
24 hrs imrersion according to I SO 62), the glass transition does not
depend upon noisture. The glass transition tenperature of plastic nmaterial
is the tenperature at which the anorphous phase of the material undergoes
atransition froma glassy state to a flex;jgle state involy, igg ggtzuﬁﬂ of

| ong segnents in the polynmer chain. The glass transition for 0S S
materials is shown in the followng table: Material d ass Transition

Mel ting Tenperature (Tenperature, (degree C) degree 'C) Nylon 66 - dry as
moul ded 80C 255C Nylon 66 - 2.5% noisture 40C NA CPET 70C 260C SPS 100C
270C SPS + 20 wt. %glass filler 100C 270C Accordi ngly, on account of the
i nproved heat resi Example2 strength properties 25 and cost, syndiotactic
pol ystyrene is pr ewté&@offpe@sts%dttraw of 346 iR HPRickPRas B1oB8Y i émlﬁéisﬁzed

hand- hel d snacks but enconpasse possibility to provide warnmed t0
meal s in i ndi @venuiterigr &@Cgé 05?4%61‘@ éﬁsh'g‘rng in pdptat qg@rancq Akd MMmes n}pa;gred at

pr ef er abl y sanyipostine trahatwits tlfé”l@’@ﬁld dfthg @@gs-gsct@nrdf crhysy e adtigIZan

food neals in plates or dlsgg sl oped tloﬁ)%%dthebttomo afctn
tray that i s shad nog &8 Boti Lo el B RERRSCoRE RESYal oY the
preferably be ovaplﬁamiﬂv biy2-3 ridiats rtstoondshedre taeasueatabthe flehteddecofthebven

Pii'ets s af ovaidiearas st BRER.wodl ol fnd i diof opds 885069 on
heating of thdamezead)§07@1ptddecircaliltr9rtempememeaﬂﬁél2 rhiouteshe neal has

pr ef er abl ¥ ono lid @WF%{ coﬂf%j%iedww ?é@%dtﬁggw&é,q(?l? Zgg otvgﬁ Mé‘?opf

t he neal aI t hou use revent as sou

or sauce fr omoégm Mg theisereaged air ISB%‘ieptP%W?e" thﬂi@ﬁrﬂﬂé‘rﬂ%‘ﬁﬁ'%%l rgeyited in

NUIer ous adva'aé@c&@a a‘fr‘%‘i)'éeaﬁnth%)l wlmé%gﬁhmm&ér%ebwﬁ'c@ﬁv&tﬁﬁ%d&|ahél ering
|re handl i ng of t food itself

met hod to foodservice |pocatio

it the condani Ges Beasat Ty e el 5 bfrsg Hadcing Brifer e nfSorp obs
cunber sone, ed®ycto-serve and preferably di sposable, food delivery system
t hat provides nore convenience to the in-flight operators when boarding,
passi ng around the food to the passengers and cl eani ng



the food service cabin before landing, c) A tray arrangenent that enables
opti msation of the spacing and venting for 15 hot air circulation
dependi ng upon the nature and size of the food itens to be regenerated in
the oven, d) A nore secured package that can go through the fgcgéét%% heck
points of airports, in particular met® - detectors, nore eas y ﬁpared
to the usual netal tray inserts as the package may be nmade of disposabl e,
X-ray tr ent materials and is 20 intended for first opening only once
on boarégg%ﬂgﬁe aircraft when the food is ready to be reheated in the
oven. e) An inproved fitting with airline trolleys and overhead gall ey

cont ai ner e packed i.n outer. carfon and better use of allocated space

Wi t hi n é-i@%ﬂﬁg@a conyeategfly an@fné&%efe%]éﬁ Ri%YlBW@ YHBEth &odsfems igiafalvEP8ns and

heat i ng r esy : pe as
1B&4oR! WRIC Rdudng E%Iﬁmﬁ% Mp%ﬁ@éﬁ%@?%gfga eﬁb?%éz ggve\nn}t'bm& ¥

described and illustrated in i 0S. rozen
pr ebak edbl@aliyofendiyidealsreys lkdapté&hotactommodaasaiesed faxd iBthsaver age of 9 snacks

wi th about .3 snacks per array. T nacks .i ndi vi dual | i.ghed .from 70 to
80 grarns. wHiEe ﬁ’&&? eeovteﬂgtﬁe ﬁ?@%@‘g@ _ t%f%na%ﬁeaé? Oqer%%fgeqf WHOLR 11 ne
convect i grad@Maindd siief'&ldtslﬁgﬁ: BRI hCleak E§§?aﬂi’¥f§( S NRLPBPECLeatckitg aver age
tenperature in a prewarned oven as controlled by a thernostat was set at

r espect i jpeatipn] wherein thgglaclapbiraysFams spages bktvass gedt trajeioyraigote 20t sind 22
m nut es {. r nac to,a serving tegperature in core of
about 70%%%?)&?1?%%%%{1 %bg%%\%%fén %Eiragvtgﬁ?% ﬁ}éea?%ﬁ Ifﬁ‘ﬁe tﬁﬁﬁ‘”ﬁ' ays W thin

an average tenperature range of +1- 8 to +1-10C. The snacks did not
experience agy cold spot. -14- 1 5 SEP 2006 Exanple 2 A stack of
At | as- sizedettpdgecortingtocrlam 1ivhgren thastaskof fargare pagked iR pa QUiST POEECtivg en

at 5 e e ihe SR BRnt ol bhyaicfi B R Rl b AR BE T

trays, tthecatetinglocation.space ranged from 15 nmto 21 nmin w dth when pushed
agai nst one sidewall of the oven. Air flow of 2-3 neters per seconds were
measured at the front edge of the oven wth these trays | oaded and in

pl ace, vhevietBp@h&bokdiflg toc1&iaY 8kdraR HEDESs as8Eb1) efchdFed from its outer

protective package for heating in the oven.

4. Method according to any of the preceding claims, wherein the individual trays are
dismantled from the stack of trays after heating has been carried out in the oven to serve the

food items from the trays.

5. Method according to any of the preceding claims, wherein the empty trays are capable of
being nested together in a nesting configuration of reduced space after the food items have

been served from the trays.

6. Method according to any of the preceding claims, wherein the food items are individual

frozen hand-held snacks or meals.

7. Method according to any of the preceding claims, wherein the stack of trays forms a
predetermined clearance with the walls of the oven effective to maintain an air velocity

higher than 1 meter per second, in a convection mode, when the stack of trays is placed in the

oven for heating.



times to 70C product centre tenperature were 20 +/-2 mnutes. 10 Wen this
Atl as-sized trays were placed in a w der KSSU sized oven (interior of 261
nm), the increased air space between the trays and oven side wall resulted
in reduced air speed with all points-]ess than I neter/sec._%n E@nx@gtion
node, and heating tinmes increased to-¥fore than 33 ninutes t% § h
tenperature at core of 70C. -15 - 15 SFP 2006 CLAIMS 1. Method for
conveni gnt ering
ocat i on whrRated KB R P RS bl B0k 5ol Bt | 20
assenblyw&nmﬂébmbﬁmngwnagmnﬁhgﬂmﬂandum@nmngys adapted to accomopdat e series
of food itens % iin the trays are ovenable and stackable to form at

| east one st%%?36$09¢3§§50f a predeternined size and shape that fits at
least in a paﬁblu?iht?@f Hl\d?xﬂdlfa@ﬁb%\ewﬁfl a%o &hehk >}ﬂgd tol REGFhinBhate WERE o NE
stack of trays forns spaces en eac tray to pronote %ot arr

ci r cul atfoodittmem t he oven betmeen each tray, through the trays and inside

the trays accor n th ack f trays are

packed.anerfin A ERRGr P ERhEls a selh B, fim BigT ol 16k FuBSR 0B 1 £y of 1t he
trays i rprédierttindksest eﬁﬁ%ﬁh&%ﬁé’ﬁﬁt@ﬂt &t it 5% 18 8P4 ovleB ca%k‘}emcﬁﬁ)@&éeﬁgcé ocati on.
3. Method according to claim2, wherein the tray assenbly is renoved from

i ts out decatipng éha qajesingdedetige. Whﬁfelhéhﬁt stank OfMthhleIlScﬂpeWS hetwaebtehdutraicioor di ng

to any r nthel |du tra

o st GBI R Sfteic BbiMine SOSEiBa P trtBh we iAo Bsias e

t he ovenrdys, melropaohdilgr food itens fromthe trays. 5. Method according to
any of the preceding clains, wherein the enpty trays are capable of being

nested t og@HBPYVANie euiFPleRtv RRTKrER halrmaAtanT theirsaly eifhe Eayfindke t he f ood
| tens h3¥&: D EGHHSE MQQbIﬁBE%B@ﬁJ%w%%énn?km%&IPOd according to any of the

pr ecedi ng c ai ns, ere n are i1 ndividual frozen hand-held
snacks or neals. 7. Method accordlng to any of the preceding clains,

wherein the stack.af tra rns a redeterm ned cl earance with the wal | s
of the osé/ ‘% @Flfa@ﬁi? %y Iy g ﬁ’fgﬁlt‘?"]@‘é‘? %c‘f’]ﬂeiemﬁli‘egtﬁ@fs haken 1 meter per

second, ddileRont 68teBed hidgnsth@%habik the BK3 t Be RLAERGNE Bn't

oven for he%tl ngwfg ngﬁ Swgg&é : 3 16 Be weon &?
of the other at an orlentat1on of 180 degrees with respect to each other to form sufficient
room for the food items and for air circulation, and to be nested inside each other when the

trays are empty and reoriented all in the same direction to reduce storage space.

10. A packaged food tray assembly according to claim 8, wherein the trays are stacked one on
top of the other by means of removable intermediate spacing means arranged to leave air

circulation paths between each tray.

11. A packaged food tray assembly according to claim 8 or 9, wherein the trays when in
stacked configuration leave large air inlets on the sides of the trays that promote hot air

circulation inside the trays.
12. A packaged food tray assembly according to claim 11, wherein the large inlets are formed
by openings arranged through the support means or sides of the trays and/or by indentations

formed on the upper edge of at least one side of the trays.

13. A packaged food tray assembly according to any one of claims 8 to 12, wherein the



8. A packaged food tray assenbly for convenient transporting, reheating and
serving of warned food itens in a catering location conprising : - series
of food items, - a plurality of individual trays with a bottom adapted to
accomopdat e the series of food itens, y\her ein the trays are ovenabl e and
stackable to format | east one stack ot trays of a predet er it hievER:i2886 and
shape that fits at least in a part of an oven cavity in a foodservice

| ocatio spaces
bt ween SRR Tras SRETAAY oot Bl e P oSl BN R Sher
each tradirectibm.ough the trays and inside the trays, and optionally, - a
renovabl e outer protective package that naintains the integrity of the
trays in the stacked configuration for transport to the catering |ocation.

9. A packpgeghckand thédiaRasemBlyacesafledh 'ag¥ be &tc%fﬂs% tovthetvﬁérantéaaut rays

have conpl enentary opposite shaped support means that enable the trays to
be st ackiadivavel oay hasplopsfl mdass thatpomate display ashteavedentdbndld® fiegtees wi t h
respect to eachf%ta ﬁ)o tt% fqr uff|C| ent roomfor the food itenms and for
air cir XAPSERg el g fpod deps ’h eaéflnade each other when the trays are.
enpty and reoriented all in the sane direction to reduce storage space. 10.
A packaged food tray assenbly according to claim8, wherein the trays are
st acked bhé paskagegfopd trﬁhéssemhb'racsyrdmamenbpm? eheleiats| Setoi Ikt wheretni the Haﬁ%)am ng
neans ar [

pac kaged&?ooggto?glsbg%}s‘%nqg Irécyaga!:)%r és% ? ga alm %g{oe\rﬁﬁgt%amer e%nrﬁlg%{lﬁau]ﬁér ays
when in thsbbseked configuration |leave large air inlets on the sides of the
trays that pronote hot air <circulation inside the trays. 12. A packaged
food tray assenbly according to claim1l, wherein the large inlets are
formed {y Opsih 84 by 98riblyf QUG PG LyhR ! he
trays and/ orB ndgnt at ons or ne log:}%t upper eggtgeg?y%rg?&ggo %ne si de
of the tpayser QB:OpAlypm kieeg aithftonds Heatiyg astsstempbiptuae op taliSAYC tarimpat lease3bf
clainms 8 to 12, wherein the -17- 1 5 SEP 2006 bottom of the trays have
venting UK that further promote air circulation in a vertical

direction. 14. A packaged food tray assenbly according to any one of clains
8 to 13, wherein each individual tray has sloped neans that pronote

di spl ay Ahd\ penkaged tead tlasnsiembly 4acordinge clamnkhymberepf the pbastiovdteriabiss i n t he
tray. syndiotactic polystyrene (SPS), crystalline terephtalate polyethylene (CPET), polycarbonate,
polyetherimide, polyimide, polyetherkeytone (PEEK), fluoropolymers, polyphtalamide,
polyphenylene sulfides, polyether sulfone, polyaryl sulfones, polypropylene and mixtures and

co-polymers of these thermoplastics.

18. A packaged food tray assembly according to any one of claims 8 to 17, wherein the outer
package is a carton comprising an easy opening device including at least one tear line that
demarcates at least one sufficient opening portion in the carton to facilitate removal of the

stack of trays in one block.

19. A packaged food tray assembly according to claim 18, wherein the easy opening device
comprises tear-off portions on the front and rear panels of the carton of sufficient size to

enable the whole stack of trays to be slipped in the oven upon exerting a simple push on the
stack.



15. A packaged food tray assenbly according to any one of clains 8 to 14,
wherein the trays are nmade of disposable or recyclable plastic or
paperboard material that w thstands heating in the oven. 16. A packaged
food tray assenbly according to claim 15, wherein the trays ng dezl f a
pol ymer or copol ymer that withstands hEating at a tenperatur péﬁjo C
during at least 30 mnutes. 17. A packaged food tray assenbly according to

claim1l rein the plasti teribal is di ot acti c pol ystyrene, ( SPS),
cr yot al 120y BR b bl Bect il PR or e O ST S ffane UrtlafE o

pol yet het,icoingfisingol yi m de, pol yet herkeytone (PEEK), fluoropolyners,

pol ypht al am de, pol yphenyl ene sul fides, pol yether sul fone, polyaryl

sul fones, pol ypropyl ene and m xtures and co-polyners of these

thernopl asti ¢ otgﬂo% sx@fa@@fﬁ%ﬂ&f’ $081k bt e AR MIYfccOor ding to any one of
clainms 8 to 17, erern e outer package I's a carton conprising an easy
openi ng desongeemeachnydippgsi@tshhpasipporenicaarthitienable et traycde e stakeisoratbp oéast
one sufficient opening portian i he cartqn to facilitate renoyal of the
stack of ey SAMGIEKE 4| BicRIalion _.°P Aéopi%g@z%?@éetwrsw&%%%émdﬁo §ee&%i%ﬂ ng to
cl ai m 18n60b 8l thershigie %?Wh%ﬁ?%@e@%ggf‘éé%rﬁ@?/ Af@TRFiERES afl §RHicQhihe BRELIARS ON

the front and rear panels of sufficient size to enable the
whol e streducesfiorageaspece,o be slipped in the oven upon exerting a sinple push
on the stack. -18- f.’L 5 SEP.2006 . .20, food tray nore particularly

i nt ended f'SPURHECHS ALY SECHRIONG TR BEAYone of claims | to 7, conprising:
a bottom surface for food portions to be received thereon, conplenentary
opposi te shaped support neans that enable the tray to be stacked on top of
anot her Zhiod tray aggording b ¢laim Al.ivdieron thea@ntegmears eaimpiise eppelgs argngsk h

ot her anﬁimg Ohg e r}§gsto%q}t1 {2} 519 ort'rqgen?ttl% L %ﬁ%n%t&l%gst%e&dé QFth%ru%ﬁ%ha%re enpty
and reoriented art i n thesAmedrract ioonFo” OF educs s?orage space, venting
means f opro@iote &i Karidoatal gin cibiliXich wilEinttiayay. 21. Food tray according to claim
21, wherein the venting nmeans conprise openings arranged through the sides
of the tray and/or indentations nade on at | east one side of the tray that

ronot e I al L i i1 :
Bccor di no o oa Ak o Ghirf Bt bERH TN, {ink Eitkns CmprsPBErbh®, o
ar r angedairangeti én thetbotomaff thdeayt togyomoteprenidabaia civar atiomavitlan thectraycul at i on
within the tray. '



