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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 level
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 other in a container which is open
30 on one side and 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
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CONFI RVATI ON COPY WD 03/ 086882 PCT/ EP03/ 03595 -2 be used in an optinmum
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has to bewoamsms@s2 out in a confined space, as is the casePCA/RP®03595
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Pat ent No. 4,625,867, 5 such ovens al so having the drawback of requiring
nore space than a conventional oven. It will also be observed that the

i ndi vi dual I f h ich is.

trays and bbegsebmatoRgamaer A boRi{EE A oag Wb ERheat Rty 02! @

i ncreasi ng bcbr%umﬂbnmfasttdnbe tamiatl opt iodumnfingchspiSeras isrthe mase i 1884, 191, fil ed
by the sameay %r(\)/{cé%%)a% ﬁ%?grtl Eﬁlcc:fgg 'F%%ﬁthRta nePs foeQE?éHﬁrﬁQndé%ttSIBES t he

contalner I ovi ICES as a conven % |
par al | el epi pm@dsdmpuetdmepecgal refarvediculer oargisgipsed & s Eatant No; f, 625 67,

conventi %nagum&g’aléﬂdvﬁwgqﬁe %F‘é?/\'/b‘é%l% ofRRIring Incre @paes thadeatopdertioays to be

positionéd Wi touchi ng each ,

bei ng ar r angeen- |béﬂ'\ﬁ€@rpet%ee’éﬁtt5‘?‘tﬁ@ E‘d%(fdg@IseﬂlI%?/Og‘?%c rt%ygl hl‘fggsgreerqﬁ[ %ﬁ .

Bg?glr 29 fgagﬁﬁgﬂ?er téb'f’stéfdi @ld@éﬁ%d@&a&@&b&ﬂhtaﬁidrw ndtnesraatc alrafinbacks as
|

ui res i ndi of the trays and I
heating i nsCaMiBYiEELL In gfe%ﬁneﬂh%g"%Bg@PJ@&ﬁB ﬁgp&t he af or ema%t i onedamsa!toﬁgljg
enabl e the traysin ust%temem dcsaf 19dy filag by Ithe satoe suthort suiseaventhiderthedwee

st acked or eh t
the fiel 063‘5 éi'ltqn ﬁg&%ntgﬂ&l w"cthq? sﬂf@oﬁg% wtggﬁlqégﬁﬁﬁﬁegopy\gmws

froma nanufcan\tanmon@ naoailatapmedtSba@ﬁ h@!lngl@lny?ffbﬁr gde ekity RAVNDM @ wi t hout sai d
product s h%&h%&&ﬂal%egqur dheRBS Eﬁémb'dﬁ!ﬂn% seBrRdacky e bpbditdred there

exi st nunerous evi c

yi ng sane I
pal lets to éthoutdeneingpah Otf‘?fe9“%BhWQI%W%W)a'u@?'%&QI?&S b%ng@rrﬁaquedoﬁgg the
they are e”%ﬁmeénﬂhé%@@t’éﬁ@@ﬁtéﬁﬂtﬁéy 4rBiirgrodGcet inteca pbatingadhantbee pal | ets, or

equally all thetra haevvi r I lo th
to be stkked but’ I%’I??Wﬁg\[(\%% %ﬁ%ﬁ? %I?'Rg&% aeﬁd%ér@lr?t E‘rt?/aj sh\:ztvI gg =
al [ owi ng th&éqdu@sbmmtl@allsedhrigeﬁcﬂh& waytsand a/\mewhal heaﬂr@sm%tabqi@ae free for

arrangi ng product
5,896, 992. 30 US 'é%‘I'gﬁtObEBR’gg By o e n%i:{aés'deé‘létf@%%@é%l%()tﬁé%? {%6301 and
form ng rawnestediafteanse tatdsiesinat al@hthgmtpgbecﬁtaqkpﬁéwr@h‘?ﬁ‘tﬁ‘,gé"”mﬁé?%avﬂ’%eg‘? are

frozen, the p then stacked head to tail and packaged in a
carton to béBEQ@?@eraé %or exanPIe to a baker's where p o

croi ssan®® wil | Dithifhe teld shealletisationnier nglngffln%eg\%ﬁeq]bF mshe% produc?s

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 products. 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



be cooked, all the trays then being turned the sane way to be nested. 35
For transporting pastries or bread products, US Patent No. 5,896, 992
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20 integrity of the stack.

The protective package, which may preferably be a carton or a shrink-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.
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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 products, 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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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 90:10 to 70:30.
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descri pt 1%®n RR¥tAGd Q%ére\fﬂis ? @?@W&%aia"{%e%msxed dr awi ngs, in which:
20 - Figure 1 is @thei Rgtass snmammbloytmrmmerg investiel Wil @peear rsefeps of t he

n stack of 1ayu yarRsenys RPN dcedrhit & o RRNE diddbn BNoC TErt on

a stack of t?l%ﬁf itens packaged in a carton;
- Figure 3 iimpfeeneiegthe mettodvascerdingsolter @r@semtaw%worﬁ Hiis gleaenetign bPingur e 2;
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 trays 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-



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 eawboowsss; - Figures 7 and 8 show respectively, i RCpaEPspesshs ve and
in side view, two trays nested inside each other; 30 - Figure 9 shows a
tray containing two snmall portions of foéd products; - Figure 10 shows the
easy |oading of the trays in the oven; - Figure 11 shows a second

enbodi ment of a stack of trays according to the invention, and - Figure 12
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order to 15 ensure saf ‘EB eql%gg%enl ¢c conditions. In the follow ng step 5,

the tray¥ ardsdeakean °"Bn top of each other and packaged in a
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20 the stacked trays are removed from their pacﬁaglng an8 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

e

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
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at or close erl I'ne shown i
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gﬁr P nged ot On‘ltheotfraytsha%dqtﬁe/rlr }:gmglémg]r\ta?ygunppggt means are pre?era%ly@e%@%d suppor't
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
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reference to Figures 3 and 4, show t.he I eferred enbodi nent, it can
when they are all orientéd in the sartie 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, arecess 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
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be 20 stacked on top of each other, as -dBown in Fi gure 5, when they are
oriented head to tail wth respect to each other, or to nest theminside
each other as shown in Fi gure 7, when they are all oriented in the sane
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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 to 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,



the bottom wth sloping portions 29, 19, connected by substantially
vertical portions 28. 15 As can be seen in Figures 5 and 6, when two trays
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vertically aligned so as to | eave side openings 38 in nunber and 20
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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
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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



and serving. Furthernore the tray can be incinerated w thout causing
environmental problenms. Syndiotactic polystyrene, which is sold under the
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possi bi l ity diepgaedle, fredvdaliver sysiea thetrevides mﬁEﬁ canyeaiengs terthe ingilight
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shaped to receive a pluralit frozen food neals in plates or dishes.
The sl oped p’ﬁB‘PtfP%SQﬁ/'C?ﬁéb'B@Ff%ﬁle'r@ach tray that is WO 03/086882

PCT. { EPOS»/ 03585 -A%a @%ﬂ@éméﬁtﬁhé&mab%@@phmisétlémaﬂthé smn@ aed eér&tmbyarbeh
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from spil i ngsQyess tHAGIdkEREMBY BBimade of disposable, X-ray transparent materials and is
20 intended for first opening only once on board in the aircraft when the food is ready to
be reheated in the oven.
e) An improved fitting with airline trolleys 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 shacks. 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.



The invention provi des numerous advantages such as: a) A better and nore
hygi eni ¢ food delivering nmethod to foodservice |locations wth no direct
handl i ng wbD oBhessBnod itsel f until the consumer serves hi mPCarEPago3ses f, 10
b) A nore efficient, |ess cunbersone, easy-to-serve and preferably

di sposabl e, food delivery systemthat provides nore convenience to the
in-flight operators when boardi ng, passing around the food to the
passengers and cleaning the food service cabin before landing, c) A tray
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in an Atlas-sized oven interior width of 245 mmresulting in a total
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5 the "lip" of the trays. Wth the profile of the cross-section of the
trays, the actual air space ranged from1l5 mmto 21 mmin w dth when pushed
agai nst owe egiosssml | of the oven. Ar flow of 2-3 netersPOREPIBEIHHS wer e
nmeasured at the front edge of the oven wth these trays |loaded and in

pl ace, when operating in convection mode!® and heating tinmes to 70C product
centre tenperature were 20 +/-2 mnutes. 10 Wien this Atl as-sized trays
were placed in a wider KSSU sized oven (interior of 261 nm, the increased
air space between the trays and oven side wall resulted in reduced air
speed with £l£ﬂ$§ints | ess than 1 neter/sec. in convection node, and
heating tines increased to nore than 33 mnutes to reach a tenperature at

core of 70C. WO R@gﬁ Fg,é}?g@ﬁ é;?gr%?%querﬁ%'ﬂywm warrh&d f3ed itk in
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5. Method aCCOLf" & tl\get%'d’a&for@lhgt@élglﬁezi,lvﬂgarélhahemay mmm}strbmomqofrrw
trays are capable of being pested, to in a nesting configuration of
reduced spad® OUitPEPICFINE nga&g feﬁ’ﬁatﬁlﬂ/@ﬁbe%r? "served fromthe trays. 20 6.
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cl ear ance widventiteenalthesfoofl iteis fmﬂet’ﬂeetf&yécti ve to maintain

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.

20 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

25 of trays is placed in the oven for heating.

8. A packaged food tray assembly for convenient transporting, reheating

and serving of warmed food items in a catering location comprising :

- series of food items,

- a plurality of individual trays with a bottom adapted to accommodate the

30 series of food items,

wherein the trays are ovenable and stackable to form at least one stack of trays of a
predetermined size and shape that fits at least in a part of an oven cavity in a
foodservice location of the catering location, wherein the stack of tray forms spaces
between each tray to promote hot air circulation inside the trays, and optionally,



an air velocity higher than 1 neter per second, in a convection node, when
the stack 25 of trays is placed in the oven for heating. 8. A packabed
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13. A packaged food tray assembly according to any one of claims 8 to 12,

20 wherein the bottom of the trays have venting means that further promote air
circulation in a vertical direction.

14. A packaged food tray assembly according to any one of claims 8 to 13,
wherein each individual tray has sloped means that promote display and convenient
handling from the consumer of the food items in the tray.

25 15. A packaged food tray assembly according to any one of claims 8 to 14,
wherein the trays are made of disposable or recyclable plastic or paperboard material
that withstands heating in the oven.

16. A packaged food tray assembly according to claim 15, wherein the
trays are made of a polymer or copolymer that withstands heating at a temperature up

30 to 250°C during at least 30 minutes. '

17. A packaged food tray assembly according to claim 16, wherein the
plastic material is syndiotactic polystyrene (SPS), crystalline terephtalate polyethylene
(CPET), polycarbonate, polyetherimide, polyimide, polyetherkeytone (PEEK),
fluoropolymers, polyphtalamide, polyphenylene sulfides, polyether sulfone, polyaryl

35 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



handling fromthe consuner of the food itens in the tray. 25 15. A packaged
food tray assenbly according to any one of clains 8 to 14, wherein the
trays arewopadmsess2 di sposabl e or recycl abl e plastic or papecCheEeosiosses eri al
that withstands heating in the oven. 16. f\ packaged food tray assenbly
according to claim15, wherein the tra‘y% are made of a polymer or

copol yner that w thstands heating at a tenperature up 30 to 250C during at
| east 30 m nutes. 17. A packaged food tray assenbly according to claim 16,

wherein th ‘i terial . . _
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20 circulation within the tray.



