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g
-pre-prepared neals The invention relates to a nethod for heating 77 APR 2004
preprepared neals and a device) it being possible to carry 5 out a w de

variety of applyjcadi®n.3d edeviBet BB CRERRIIRG pAdUghiaparsdhmeasld or exanpl e
t he hol di ng of '‘banquets) serving of neals in public establishnments, such as

hospitals and care hones in particular, and also the serving of neals in

vehi cl es, i arij n igerafd . sTheetpvantfon iredmises @red-he
nmet hod and @égi cfeljl\?‘%{)![lrl %Igt i%%o%% glc_escrai _be?i in DE 27 1% 088, in which the
heating of phepéved Mmesdsednion ecldriEe coht aPRere PAREIPLS SPaE*BY neans

of indugtio Qegt&@@eobagg%qunjﬂmhﬁﬁfﬁ@%%§oﬁna%@@sCQﬁt@h@ehﬁtdﬁin@he case
of the Soluftion described there, the use of special.food rg%Fpta%Ies is
general |y needysary, suchs 220 EP5oSKREPEsdN ROt BF OREGUSESeti ve

heati ng of ;gg-gingheoy%@élépem alp et Thenwar51 ihmeascd | kenicte speci fi ed
in DE 27 11 ) ectally fitted-out gontainers or tra§§, tﬂe i@ %eased
cost aspecthospiwhipéf ianhoE2gENetANES fLOstRFT WLV HES' aPS§ gengfalty only 25

been accepted ;angly Jy UR€si Bs Up int iYenowl e EUrt Her nopeytidelaeat iomg whi ch
can be achi eved by induced eddy currents takes place in the known systens
exclusﬂ@elyabycﬁﬁéﬁs of heat conduction, convection and 30 radiation,
which, in particular in the case of convection 35 AMEhzDED SHEET 2 2

APR 2004 - %heS:ﬂébention is based on the method and device for
heating food described in DE 27 11 088, in which the
heating of the food located in closed: containers takes
y 15 place by means of induction heating of conducting

elements in the containers.

In the case of the solution described there, the use of
special food receptacles is generally necessary, as is
20 also the case elsewhere for the inductive heating of
food. The use of special kitchenware or, as likewise
specified in DE 27 11 088, specially fitted-out
containers or trays, the increased cost aspect of which
is not generally Jjustified, has also generally only

25 been accepted rarely by users up until now.

) Furthermore, the heating which can be achieved by
! induced eddy currents takes place in the known systems

exclusively by means of heat conduction, convection and

30 radiation, which, in particular in the <case of
convection
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15 20 25 are handed out. 30 Since the various catering conpanies al so use
.different receptacles of different materials end in different dinen§9qwﬁ4m4
there may be further increased energy consunption and not optinmm
utilization of the space 35 available-im the ovens used there. Furthernore)
JP- A-100 28 648 discl bses a pot for cooking gyoza. Gyozas are filled
dockets of pasta EMENDED SHEET 2 2 APR 2004 - 3 ‘which are an Asiatic
specialty. The gyozas can be inductively heated in this pot, being arranged
on a netallic or carbon-containing base plate and induction coils separated
by a plate of non-inductive material 5 being arranged under said plate.
Al'so in such a pot there is water, which is heated by using the induced
heat, so that the gyozas can be prepared in a pot using the pressure cooker
principPe. 10 It is therefore the object of the invention to specify a
possi bl e way of heating prepared neals in a short tine) to the extent that
they are suitable for v) consunption, with | ow expenditure, in a highly
effective manner and with good quality. i 15 This object is achieved
according to the invention by the features of patent clains 1 and 7.
Advant ageous refinenents and devel opments of the invention enmerge fromthe
features contained in the subordinate clains. 20 In the invention) it is
important in particular that the heating of the itens of food or neals, if
at all, by convection, induction or heat radiation is achieved additionally
by hot steam In this way, not only can 25 the effectiveness) i.e. the-
efficiency;, be inproved and 1 the heating tinme reduced, but a regeneration
of the prepared neals can al so be achi eved, having positive effects not
only in terns of inproving the esthetic appearance but also in terns of
flavor. 30

15

20

25

are

handed out.

30
Since the various catering companies a;so use different
receptacles of different materials énd in different
dimensions, there may be further ﬁncreased energy
consumption and not optimum utilization of the space

35 available in the ovens used there.

Furthermore, JP-A-100 28 648 disclpses a pot for

cooking gyoza. Gyozas are filled pockets of pasta

AMENDED SHEET



For this purpose, the way of proceeding is that the steamis generated
~directly in a device with which the neals are to be heated. 35 The
tenperature is maintained at an adequate |evel with the aid of indJ&tPRallk
so that condensation of the steamduring ihe heating phase can be avoi ded.
The steamis generated directly in the device during the_ heating, bit

. AVENDED SHEETch 2rZ2 ARR 2BebabéicngsPattaded- f oﬁgﬁheweﬁﬁéra? e o be
chosen such, t u f gsoheatdaigid harfaaked The steamis
gener at ed vml%%@%%{e\(?éoul% gfégt %ﬁli ﬁgluci?lﬁgﬁ ?heati n fcgt)i | s, sg thi%t it is
possi bl e t andt speihseowi tdrddrer CARERLRFNSy PBEFs Y2 &f efBft SHT 500 25 30
35 In a fa"&éﬁﬂes - dN83 T 80ePL agl Rt d b WhEGh theuseabe tmterielheat ed
are contained are ptaced into a correspondi ng devj ce and positi one(% W th
respect 5t o baengnducenaechea®fay &Gi% P13teei ndPoRsibl eﬁf paftitcul arly
favorabl e i pdupti 9% heatbPg Goidlen f 0k heatc da oy akeMeiandhbeliowivcedoe
arranged: above and bel ow such a receptacl e which cgntai ns rg%al Ssignl% be
heated. SineejtaceerBhAg tHet KOGV M o RATREFPy dny Féceptacles are

to be used, 0 9FbELLYET B8okbri prigicinAeessary to resort to special
kitchenware, 1t 1s favorable [lacuna] the eddy currents: in electrically
conducting materials (preferably ferro- or paramagnetic)) which in the form
of foihy foiliparherefort ahshebtsctawdr afiley TovetiionetparPastiiyuch a

heating device or_ .,of push-in_gcontajners) j |} e DEs disscussed,dh nore
detail |atef. AP 1§pc‘é{§¥, The IFE t:a%lgl cpg%%gtp?iﬁ? klte ef'enents generally to
be used in paméjcukar fdre t hexheat fitbmtabdvedmayabe hFENDEBISHEEPY 2 2

APR,ZOO4 -4£bnsumption, with low expenditure, in a  highly

. effective manner and with good quality.
}

15
This object is achieved according to the invention by
the features of patent claims 1 and 7. Advantageous
refinements and deﬁelopments of the invention emerge
from the features contained in the subordinate claims.
20

In the invention, it is important in particular that
the heating of the items of food or meals, if at all,
by convection, induction or heat radiation is achieved
additionally by hot steam. In this way, not only can
25 the effectiveness, i.e. the efficiency, be improved and
) the heating time reduced, but a regeneration of the
| prepared meals can also be achieved, having positive
effects not only in terms of improving the esthetic
appearance but also in terms of flavor.
30
For this purpose, the way of proceeding is that the
steam is generated directly in a devite with which the

meals are to be heated.

35 The temperature is maintained at an adequate level with
“the aid of induction, so that condensation of the steam
" during the heating phase can be avoided. The steam is

generated directly in the device duriﬁg the heating, it
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of a slotted or plastic-coated forn) 20 allow ng an automatic regul ati on of
,power,' aid accordingly also the tenperature, an increase in theZQOAFR\‘,)\?ﬂPn
resi stance and/ or heat emtting capacity. Tie sheet-like elenents in I ch
the required-red heat fox 25 t?~e heajgfrombelow is to be generated by

i nduction may al so be advantageousl|y us for. the ge J f 4:re steam
In this caé@lﬁﬁe%t@q%f%?%bet "sitﬁﬁ‘g%rla%usr%ec?(?i c%%;zgl:]gﬁgﬁi ngsuch a way
that they cagstakgrtBeecwnt etrf te tiveds tfeamigstairs iore mepd fed fox the
heati ng 30 and regenaration of the neals and may be designed for exanple in
a channel -1i ke manner and, particul arly advantageously, in an annul ar
manner ar oupget he J=espest iges dracegd asleh 3HheSughdf ¢iff stbe FEIBICKIRIEt s may
be surface-treated, in_order on the.one_h {0y o] isle Reatn
emtting cadperFip9aR@idi t e Q}é?ﬂe?%héﬁd%{bgsﬁlo@r% ?éo?rgg%!%glr?epr ot ecti on.

Z 2 APR 2004theb nkattihigssgasems ke fedidmerdrs nmet al sheets may be arranged
such that they are individually assigned to an induction heating coil, or

el se one such elenment is assigned to a plurality of such coils. 5 There is
al so the possi Bi lfistrefblesiway anthddireicerdiadiffuckh onRi APt ﬁéer &Ht%cl es
cont ai ni ng t he al s, i i C uc L acieel S nleesedihyoa rd ng of a
material suf? abl%ge folpe?gféhpuér%%se?o%iagﬁggan 10 co;%entratec tthe f}% eld in
the diL6ct i cor pEsphediegegiendice Rk PO%1 FuEeBe"hbPed SCRAC 1t HE sheet - | i ke
element i respopsiple f}géaﬁfﬁ?heaéoifj_[@,m beltow beiagne passsbten 11*333abs_orb
only certain parts_of the field, if, it consi sﬁsaL% e%glmlse Ay gLl atively
unf avor abl et eFPART Livs fevortadd OridEst ot #&%6 AR a équate thickness for
a fg' | ski nedept hhbse t Bak theleenmaci hg proporgédn dbover apsfer®®PY nto t he
base of the receptacle. 20-A further J4.0i 1 wWhi ghsaReheetised with the
sol, ution actdfdi ngSepﬁé‘cilﬁvéﬂn l|ngncls t a{?éor?éé/ulsi ng receptacles closed by
lids, nbe lids consisting of an electrically conducting material, fox
exanpl e metglhch ag@égré{q{@g passithlee fofvéhenvhtp beidesiadied iany way
simlar forexanple to yoghurt pots. | thins 8%%&: the dpper edgenof the
recept acl e nedeBraches! iar fmy Cbe’HelFGHed 'h Such a way t hat fhese,

recept acl esygansharpl aged geshung ito a sheaislshagddgreiaift, ahd the 30
heati ng can_conseguent rrj I Ncarcenkespondidig=ceyvic£llyn this
case, the |5?”&ﬁ’f‘ﬁ838f k%aég??%ie-gﬁ%p%?dgl enent and t he i ze of the,

recept 26l escondubeiopt i malmytagaptéd to (tH"FeegeLﬁafaf%@é ar e§e§\7al | abl e Yor the
hea:ji Pg, S(ﬁpggg;naggéitmém,sﬁﬂﬁ;ﬁcBS ittt :ﬂ}iezafbmm icst pbesi bl ﬁ.fo'liﬁle BeeEaM to be
used for the heatin ,_however 0 : e chesd | Rgcmat er,

whi ch can b®%st®Bf f@yeee)?aﬁrpl é”“ﬁoﬁaglé’orgﬁ‘éggggﬁ;%md?ﬁ may consjsf at

| east heating device or of push-in containers, whi

discussed in more detail later.

25
In tﬁis case, the metallic sheet—like elements
generally to be used in particular for the heat from
above may be

30

35
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2 2 APR z004 - 6 partially, of an electrically conducting materi al.
Various sintered netal bodies with adequately |arge pores and porezqugqmﬁ
may be used for exanple for this purpose. Such a porous body may be
designed as a ring 5 which has a greatgg.dianeter than the respective
receptacl es used and into which such receptacles can be placed, here again
appropriate positioning wth respect to at |east one induction heating coi
having to be taken into consideration. The 'porous bodi es have, 10
furthernore, the advantage that a quite specific anmount of water can be
absorbed and stored in them w thout any great expenditure. The porous:
bodi es may, however, also consist of sone other material as a pure water
reservoir and the evaporation may be achieved by 15 utilizing heat
conduction, convection~and/or radiation to the bodies. A further possible
way in which water can be provided for the evaporation is that of using,
for exanple, 20 structures in the formof small tubes; in the cavities of
whi ch the water can be tenporarily stored. The steam formed can then
possi bly di ffuse through perneabl e menbranes or energe from openings. In
principle there is also the possibility of keeping the 25 water avail able
in small exchangeabl e storage bottles, which are preferably arranged with
t heir opening downward during the heating. In this way) water or externally
generated steamcan be filled into or passed through snmall tubes, in which
hol es are possibly 30 tenporarily closed by foils or filnms, advantageously
of sem perneable material. The water may) however) also be tenporarily
stored in receptacles consisting conpletely of foils or films. 35 Pure
plastic filnms, plastic filnms and nmetal foils together or netal-coated fil ns
may be used. Such a receptacle may be a di sposable product. The water or
the already fornmed steam can energe after manual opening of the filmor
foil or, in a tenperature z z a~R 2004 _, dependent nanner, after
exceeding a certain tenperature during heating. For the case in which
receptacles which are suitable by 5 their design and material selection fox
bei ng heated inductively are used for the neals to be heated, there is. in
the sinplest formthe possibil i%y aof Jesnidy the il £9t Tequds eed f ofoitthe
st eam generati on avail abl e dir%ctly in such a receptaclg be%g&grphe aeating
of the 102peals)lbwinki cheataseWosFHHly s&fFHcd ceptacl & regi.ons_or at
least partially_fLexibla esepbacims obfpketl thivem opnf oitChHBTRT | a cHi° be
used for this purpose, said.rgge ta%Jq%ﬂﬁghgg§tOémiee@ﬁgaebeacbmwsting
open, rel easi MPBHEAFRGS *6°FEET1 v 15 di si ntegrating under increasing
st eam pressure. B _ '
The sheet-like elements in which

25 the heat from below is toO be gener . .
y used for the genexation of the

the reguired heat forx

ated by induction may

also be advantageousl
steam. In this case,
specific regions in such a way that

water for the steam generation requl .
meals and may be designed for

these parts may be designed in
they can take the

red for the heating

30 and regeneration of the

example 1in a channel-like mannex and, perticularly

. mi e
advantageously, in an annular | manner around th

respective receptacle.

35 Such foils or metal sheets may be surface-treated, 1in

order on the one hand to improve their heat emitting

capacity and on the other hand to form a corros%on

protection.



If the steamwhich is used for heating the neals is generated directly in
the receptacles) it is expedient to' cover the receptacle or a reginAPR 2004
around this 20 receptacle with a lid-like formation,. preferably in

~ gastight manner, so that a self-contairfed environment is produced. This

sol ution i suijabletp PRk Quials Wiennsies nosabe eadyialondedurraniatd vel y
| arge trays or Simlar such formations_on, which rece£t_acl es with 25 various

items of fooctlor dhitks €6y bET&rr aveeHViHBEL Y1 SESHY ar &%t o P
heat ed. Thii}é(}?é &ﬁ‘? %@ﬁ‘j}]ﬁ@e dhat sgeh @ 4& ayneanshenhaus vemenealiy
nd, tro i i

pre-| oaded ow ng heating, no additional efforts have to be
expended t @dwigmed heovar Péug ale Eivs Odf SHGEY HHd Stri nks 30 together to form
a conpl gte portion. It is also inportant that the anount of steamrequired
for the“heating is influenced by providing a peal specific a(ﬁ)u{l}t Oafl wat er)
so that th&hemé ity oflehe BB | PeRB1BE 68D Peali&d™% #Hot A9 Uhited

negativel yi@ﬁ&u Siti el Vendly reerbrastl ed t Bohbeihiay woleitinenlal r eady
described, the heating of prepared meals ac%gmmgatgd ian 12 APR 2004 _8_
recept acl eahiesh alssistbe 2acht SRR BYe sIiHhEroGEFCcar? of of “cénvent i ‘onal

devi ces) sughtasiihey anecdsie] frorexarple thmmposel ativiti el r o%hs used

up until now on aircraft. In this.case, su eafsl iLces, are
di menstBneACFREER G r tTF | yt%il&% i cT yccgjn% a?%gfqicggégl ou?gvvi t%e

appropri.at edospestienbpessi bilities fog el ectrical energy. The el enents
for controlling and operating such a 10 heating device for neals should be
arranged on a - renovabl e panel or be integrated in a dcagr) in order to

M ni m ze t M- spansst eqlie ednoCeler Ehekent &) sudheft Torkexarft € ¢he
el ectroni CEaE DipiB @ CASE ABat Addi abk)owayralsemdecases foan t he
1 e

control . | conbi nation, of heatin nd alterpatipg.coaling in. such an
oven ofSnedbeeEAspHLY] rff%“tni%ané“d?/aﬁ?ag@oeugl c?Tbi %gdlgni%t%&?lné ich the

items of fomsk arekasigNKs odr ea f inedtdosiled andavakpbReatdt @pipimed St el y

before 20 cansu ion. can_he H8 a eskbuadborageisnase ear he saved.
For the codi %@?g'ftit s §8§§i ﬂl%eg%ar esort to E(:Ig‘?lventi on rinciples. The

al
recept acl esfil| ekiwi t Benthl s 0 etPACr ddR ed FREG DS aﬁﬂ??gfiﬁélonpuls%-i n

cont ai ners ,and, - pLef ealhy by Heh@als OWTE Hraper b tchaeasi oni ng, positi oned
with respect to i nduction heating coils in such a way that optinmm heating

i s achf@ved. Such induction heating coils are arranged at |east ir}ht he base
of such a pusheantBOrcopbashabrlifty adbs dei P PoRT bINEFDr Yaeh? evt an

appropri at escttﬁ?%i%o@@@&/&iﬁ&r teOr ¢188 pandidig iidrdugki ahateabitngusigs to be
integrated in e uEper part of su;h push- i g.%%ntgcinpg__rstggg ?p ifpductive
heating, tHeepaRE2EAESt dplBTeLUEK l;‘ﬂj}‘s’h-*flﬂec A& ner ray be~35 provi ded,
agai n as alérpadyrfeatiiybedpondithisbeenatekaadl entpts SHAERLEamPe2 heat ed by
i nduct Lon. Furt her nor. t peralPnsake asshibked se a ready

%gd) %{?é 1% %:Sbge %%%éiﬁf@ g§ T s

descri so~again I eved virtuall : .
similag for example to yoghurt pogs. In this case, the
)

| upper edge of the receptacle and/or the 1lid may be
designed in such a way that these receptacles can be
placed or hung in a frame-shaped element, and the

30 heating can consequently be carried out in a
corresponding device. In this case,- the latching of

the frame-shaped element and the size of the
receptacles can be optimally adapted to the surface

area available for the heating, so that maximum space

35 wutilization is possible.

The steam to be used for the heating may, however, also
be generated by heating water, which can be stored for

example in a porous body, which may consist at least



2 2 APR 2004 - 9 exclusively inductive heating in such a push-in
container, which in that case is closed. Such push-in containers rZBZyA%R 4
be used for the 5 heating/regeneration of, for exanple, neals already
covered on plates, it also being requireed here for the dinensioning of the

containers _to conform t cugt gpRLy ~shandarchsd#esind 0 Hanee)zas al ready
nmenti oned, P& r.l']rgy'di Err)gnsihagjns %ave tocbe ggserved f.or the heagiar% devi ce

[sic] (ovens)riame memintenedparatay Gadiesi v bWbhi CASANE H5dat e 8l's are

transported fromth [ Aelhe Rl are et ef sheyxamnplactoal lkhisonsuned,
it is expe&)loé?staomgiﬁégéi gglt 6 15 arlg)lecept acl es used for. heati ngii n an
appropri at ghyrspeeeoptunhzéd TRIFAES , bedYt ARV Bfe Sid S aftabBl & 1'8r the

heating; and .trans %; can %e%]ttie]xi zeg dedde madmumthEor rebpecpuvpose, the
surface ar 84 1¥8pelitvely &vailabl e on one |evel shoul d bi al most L exact |y
an 20 int egrextepnd ¢1e$ eusedt hads dinftacahirdn FEui FERERt26F e ndPli 8lal

cont ai ners, lvg}'e%éaby el gggggs%ﬂﬂ}gﬂ}qa%gf@@@@i@mm@i Wi zat respaad
capacity of® up to 516~ can be achi eved. 2% Such meal.ltr nsp rting earts are
general i y itvsub&t sbeaw € h s péBELES1PRe BTRETTEE, G54 ‘or dér g at? | east

hi nder undesjyed cepld NG&Hs heatd tigonf t hertoor resmordi by dies s heyst ai ned in

them For this purpose; conventional insulatjin er) [ J@tachi eve
i mi t eHOK VB UERe AT Br i h§CaBOVE AR S5 eaa%eéi%u%%sgg?leﬁg\ggdg}llon ©

pa][ti culj-ar Reig vaéﬂz@alf ?&aa: pR wmmmmath@m}smrtﬁﬁ@ vArPOVAr éng_sual | yh
referred to as trolleys.. It IS ex or ,erhok,@_av@elevet e
.3€§%% ure &E%g?&%g£?¥ 15 s NOWRRY

i nsul ati on %F%? edtt acuum or east a partial vacuum_in the
wal |'s of suclea tooldist SEnceomm sitherafMatREIBér rass pBn R WEE n&Gative

pressure isreag/ LLable ahgve rggrt aiyagddddusies mag sbeh achégaeidvedpressure

, generating systemis present in any case for the toj y ustomarily
tg be USed utDlpzimpR A -C‘?’Bdu??n{,?lé; SEVELH R p%]%cﬁ%? \%tgg%n%gcan be

created by @ Coré esp@nNEdEng connection) or can be readily renewed again as
and when required. In this case, not only can the walls then be partially
evacuated) but also the 5 entire content of such a troll e% canvtieae%:] | east
partial ly evatuateeri fpasmiiel¢ swéiﬂprlébr‘fﬂa%%hsé’éltleﬁg.cqfhrP eTore,” the

vacuum or parii glyyaciupdm £n f awor abby cogateslidy, meams exagidé&tors. In

a corresponding way, the pysh-in_containerns nay so; he 1@ sihjsacted to a
vacuun?8n t$lerEchbwhesr 15’ddi'Lf'tel o%%ﬁfmy?%Tﬁén%r%atl ngéago’f the ‘meals r%aér al so take

pl ace) howeyer wididtectlhe i wasech camedle t taMNFEPEIAY cBFP¥eChis possibility

preferably being ahle t0sbe dised yhenevepod8ishyeadyi piesd oaded dudys
[1acuna] on WhTch various_itens of food and drinks tg gﬁip}(;@t ed ory kept
cold are arpengedblen MEFOIEASS |t°F s POIEFBI e 18 usepl anar, t ongue- | i ke

20 elenEntSpﬂbh@hpﬁéet@QﬂﬂBCi@daneoathﬂpq&ﬁihgﬁﬁty of keeping ¢t

25 water available in small exchangeable storage bottles,
which are preferably arranged with their opening
downward during the heating. In this way, water or
externally generated steam can be filled into or passed
through small tubes, in which holes are possibly

30 temporarily closed by foils or films, advantageously of

semipermeable material.

The water may, however, also be temporarily stored in
receptacles consisting completely of foils or films.
35 Pure plastic films, plastic films and metal foils
together or metal-coated films may be used. Such a
receptacle may be a disposable product. The water or
the already formed steam can emerge after manual

opening of the film or foil or, 1in a temperature-



!

frequency generator via lines and into which induction heating coils are

i ntegrated. These tongue-like elenents can then be introduced intol2UER 2804
trolley through opened doors of at |east one side, or slots 25 fornmed for
exanple in the side walls, the inductdi on-heating coils, possibly in
conjunction with_the planar i eet-1ike el t LG It here
inductiveIyﬂﬁ@%@@%ﬁtb@?ﬁﬁeﬁrréﬁﬁéﬂfi %f?&;fF orrggggﬁggnge?gk?he

posi tioni ngyof ithenégeepgacl es in which the neals to be 30 heated are
accommodat ed, so that only heated [sic] where necessary and the other itens
of food and drinks remain virtually uninfluenced. Profilings, with the aid
of whi ch t he,poshti eakagiar w3h disi xéceprdcles Wel RBaPEE SYHZEANS ot ed) may

be fornmed on the tongue-shaped e S. el pClrichg baengctiaeatddon of
the i ndct i g¥eheadsTg Foi ‘F"é‘ga gggggiorsﬁstgri ng t he terrp@r atgr e, the

11 change imdnductanpgerrehasemelanceheamerds tife BRah§e behl f retiiéncy may

consi deration. ,The corr.espondi n r r.ent \v@) 11308, NBAS WeemaRly t % 5
pl ace by nebhsiBf Hfe Sgtni 289# PR s M 0A0e, e

ox the frequency generator.;.LC]'tt)aR:tel
capaci t anceydeet akeaginredserdsimg prl/ 0Pt pRBf B EBFY 2LAREs tHE ol of
Since a plutality,of.in I on heatdh g toi bsforbi eheaheanding wbeheor do
not al ways h§8°1¥%yb:é? ggg% %0 SI rru’%taneousl y for th hcﬁatri no cgacrieeal s, my
be arrapngednéalthe tonguleichapedse eREAELPINT PEPREVOTHDI € S0 provi de a
so-cal | ed "P%’&igﬁée%}o”ét WakeR ey ai-ake 1plac € leor reanptecdptadie s or m of
0

a measurenen I nduct ance) i dance or_capacitance knce ohmi ¢
resi stance taﬁdWFiﬁbucﬁjaH&eoé% rmﬁgl n’&?g?ﬁfg (F:)%g{rlg?;é [‘sﬁs%]% Sepge nes

t enper at ur esdepgndent | yaid heseepeppeciees xegi ¢S us el f orf RN RIS s

temperature nonitoring. 20 Suc -Li ke,gLEBRES | PxcoNjudilely with
the correspBRiFrhg A ghpﬂegquen%/ég%%%% or cr)rlgy beB ermanently installed in

bui | di ngs) dusiaksgrenivehiwidey, FwAerRing cOrf@PBhaPngFy: pre-1oaded neal
25 transporting cart [lacuna) be transported to such a device, the desired

neal s be appropriately heated with the Latter seguentlon ke ;s
transportedifo e PESPECMACH Al %%%gurgé)rr. ﬁgg?#gsullt, a co(gsilder abl e

rationali zi %gn%ﬁ:fa@@'a can e Jachiiey edhef ore zentiatel SAr ety 130 HPPPFitation
areas. In this %ase,r_tk%%see t.0 cLike ebgmeptsreanef couseed al sl he
arranged on*8 pl OV &t ty of l'evel's_appropri at el g aboveragg_rggh?witlpea

r ecept 2@l esrecepeakdat et tdndaf of I A5 BRANPPEMET 8 'sHeet S possi bl'y i n
between. 2 £ ARR2Q04rddned s advashageaussehfanyntasdeto Ry hhgenehe

i nduction coils in renpvable .cartiers) g0 sthal.iheyiean pepseapyetairom t he
oven for cl éénim@?duce@. IT%:LS £680¥4000 4 . : o
when using already loaded, relatively large ray

similar such formations on which receptacles with
25 various items of food or drinks can be arranged, not
all of which are to be heated. This has the advantage
that such a tray can be automatically pre-loaded and,
following heating, no additional efforts have to be
expended to bring the various items of food and drinks

30 together to form a complete portion.

It is also important that the amount of steam required
for the heating is influenced by providing a meal-
specific amount of water, so that the quality of the

35 items of food heated is not influenced negatively but

positively.

By contrast with the tray solution already described,

the heating of prepared meals accommodated in



Z 2 APR 2004 - 12 The electronically controlled high-frequency %eﬂgﬁﬂi@ﬁl‘r
is operated in a frequency range above the audible limt for man, r y
in the range between 20 and 5 50 kHz, it being the case in the aviation
application in particular that the el-edronics are preferably of a
redundant confiquration PRQRPS i 14 es Usedt onotdhé iekedbni cal

' ener gy suﬁpﬁiﬁl%naaca:gﬁsifﬂ% t%&%%pre :“}%Hbﬁéy‘%%owm i'sgﬁsed there goth t he
el ect r oni c$£L0 cand ettte ayeaier ateori csifoul BUBE & ahf&Y i 7L Q sCﬁfa‘? ®Rousi ng,

which is prefer Iytg!esgi%ﬁas&ﬂr} bl y» sBi,ghded sdasign, unvidrdew bo avoid
negative i 1P 2s-0n the surrourtdi ngs. 15 It _is favorable to arrange
addi ti onal iompoments, iIn parhiguleasat tHER opeartd Yot %9F%an%ven) as

ferrites, in _order coynt e hegt i-pg=9ft hegbausicag 1gnd atnd i akleuence
the ele tréﬁ%%ﬂ%}l c|ileI%E|(ERL/%:8|%rtot ecti vg fgncti on). 20 Rec%pﬁal%li%?é whi ch,
in a sandwifcht tegbe mft constly uGPPSIPPIGR ke CORPSFHE O aBORET “6f *a prasti c,

i ncl udi ngwgﬁ%Pgei?%%rfgcggrglg(ail,@gr_overrent of the insulation), possibly

provi ded rei nforcéiment, and on the inside 25 with netal
inserts or coatings, can be used as receptacles for heating. In this case)
it is partigyul ardy.fayvoLabkgrt habnaksoithe edgd | spemeltdsad sove @ th a

metallic material, so that nqQ direct _contact .can,qcc tqiﬁnoqll agtic and
f ood. FRes&retirgeptaties ngﬁral 06288 cfF éjél&%bybg Ilg([ir,rgﬁl ewi se of such a
conposi t.e naiRsvablecprnespandiveglintraged tédalh ya cdaetd 8P oxdegsitPel y of

metal . The.ljid or an_insert_may_al pr oW {1t 35, sepanate coil,
whi ch ser vé&-&Xtt £Si \Fkﬂey ?%‘Fc?her%g\i%ﬁ%?dti oﬁkgggv\/\gleér}.‘é]me lid or an insert

of receptaci®s asxathibe dflererleatsiorbe dedreseat n28uch™d a3 T hdP food
(for exanpl ei:.b&?%f%; Agé,gggsgr v heled tryps driandbdwmel s) can | i kew se be

heated on it* 4 - 13 The plastic and netal conposite may be
pe’r manéht |y bonded for exanple by |am nation) injection nolding, adhesive
bondi ng. Thete icondis@ dith pessitddting SnHowdrernadfingi AGOALBEr F&spondi ng

metal insert, which can be insert ' pLasti ¢ si B =5haRradapt ed
manner | n tHisPcaBelVeHe oﬁet”éeraellr n%%?%%g# Iggr erpyed from the nl.asti c,

|
stored sepatatieiyedndiciemnad rériah vebg 4§y Ph A 8P 0 A% urt her
advant ageous, [ €%} DeRenlo of ed Ngntnuenii afeaxans bep athinedéd thy.yi thefsingy
possi bl e for thée various itegs of f%od) asnd i Jdh s(hca%goggcgargﬂacag ar al so
the it@fs ofORBBEPEHCBe TR%AL 6F, 13°Pe ddtected i t le basis of

can be saved. For the cooling, it 1s possible to

resort to conventional principles.

The receptacles filled with meals are introduced into
25 additional push-in containers and, preferably by their
own shape and dimensioning, positioned with respect to
induction heating coils in such a way that optimum
heating is achieved. Such induction heating coils are
arranged at least in the base of such a push-in
30 container, it also being possible for achieving an
appropriate heat from above for corresponding induction
heating coils to be integrated in the upper part of
such a push-in container. For the inductive heating,
the base and top of such a push-in container may be
35 provided, again as already described, with shee;—like
elements which can be heated _by induction.
Furthermore, the steam generation can, as likewise

already described, also again be achieved Dby virtually



15 the receptacl es used by sensors suitable for this purpose, so ?alm i
heating does not take place at all or a heating reginme which is 02 i rTZn[}ox
the respective itemof food can be selected. For this purpose, receptacles
of different colors or provided with-a®26 correspondi ng codi ng may be used)
so that the_t I es. I n i canpe gpthnmald y.pgeheched. It
has advant gécgga%géﬁlitsl?@gggg%?as%%ég%?%i al 25 vacuumis ](;:)reat ed by

i nternal presseimeamdudtichn in thetreeedt 4el 6$°FFAled with prepared neal s.
As a result, it is even possible in nmany cases to di spense with cooling,
even for several days) and for the oxidation of the food.to_be ag | east

hi nder ed. Bwcht hios1Purigbs COBER IHRE S e dEHY act 2EC may© hatedddf PFon&l*®
connectd ong, i YAl oAfisne ¥t £6n Cads be LONNEOLAMPLO, a meals  already

negati ve- pressuréegenerating unit (for exanple an ejectqr). Ip the case of
the i nvent cowereshpe? ablatefeadiir ehetft @%%“%?egp%_lo'e%e?’t‘%ﬁer i gﬂrogPet 0

contr ol Ordﬁ?r%#sﬁtof?nitﬂbe reéspeghbveceddyigeisentts afshimaor dtagl yhal so the
correspondi ng heating.” The tenperature neasurenent in conjunction with a
time measuFEREMMaENs Fenddad FheSFespective itens of food are heated to

t he correct Z 2 ASR 200 - 14 tenperature and undesired inpairnent of the

itens of foqd by overheating can _be avgided._ W t enperat upe
nmeasurdhrentife pdier? eeac':%gfoﬁ‘le(n,l lgnfegr’ con %/% ?ngﬂt Ye frequency

generat or @b the disdéraddohonf thedheatddals ideductd oif®l | $0VEREAf Bl€nced i n.
particul ar. Far .this , e rigal-ror-Heaned ¢ &3 ceeh140apar anet er s
can be rreag\?ragd,trfaonrslg%ﬁgﬁg \S%Q’Ezsiulglgﬁ%ary ((::oi s. There i al so %_lhe
possi bi | i t yrarepeuwred of reFastie nfeekénCenper & ep%‘?‘éeséﬁée(ﬁ CHPRYthi s
case, such %@%@&thc@ﬁ§uﬁ@8t, agtedsdiekertdiernt tio tdemerspent ke
recept acl es% or possibly a frarrehshaged 1S el ement }ﬂggey\? EBa he
receptie| eF SCAPIRE 1§ 73R4, TRAY PHETAEEd TP StHped ot © $pTT ng- shaped
t enper at ur @ JEEASWddIgmanntact so f thaexaipel esreessurivagledle sked c6hduct or
basis, may.be used for this S PLRS Y, £58@Jde ol trxwenkRgsun the.
recept acl eSS 1he™39 tr%Jaéju errlgér)ltsaq'he al ready nent Ponedﬁgusg-.ivn
cont ai nersFoar pobsEbl PERISAPPr GPEI at BT EREDt alFES f of SHEEFST VSRSl d
advant ageoys)a: ha,di f ey epiley deskgneshamld nespedimcsy 2&xsicdtly apd | engt h,
so that they can anl er .be intraoduc ' Cerilal B RASIAdrhi Nbe a
heat i n"g;ode\?ir’ctee%aoja ﬁ’é’il,lfoﬁéansﬁgrtt?—’r?g %‘g?%gc%heﬁ ouf er- shapi ng shoul d be
such that tihedicaiual socbetstineked swbgreby am® witHIRSPeatt spd€e
requi re”E“tsulFfH%] eL PRk €139 siherensheld ddeaedge bEghanstahbch rake it
possi bl e for push-in containers or receptacles arranged in a series or next
to one anottferadi®ee¥enporarily connected to one another positively, for
exanpl e by hooking. 35 The push-in containers should be produced
essential |y, f rom hi_gh- YL e esist ant, Jl aglinesk 19y examleed

28 j%ﬁ?§?g¥ag E?ggggg&b ? ST are

u
[e),

pol yhydr oxyb e - conposta ich. [sic] have a\% th irlleaats%ral
edgﬁs el ectwiddes nAfRgFSeriRe &8ecoRPEESE Vi ¥t HESETRI ec r Sdes,” Fhe
hi gh- f r equengyg&t ect bheelsired cooling or heating of the
| corresponding meals contained in them. For this
purpose, conventional insulating materials which
30 achieve limited K values and bring about an increase in
mass are used. In particular on aircraft, on which

such meal transporting carts are usually referred to as
trolleys, it is extremely favorable, however, to
achieve the insulation by creating a vacuum, or at
35 least a partial vacuum, in the walls of such a trolley.
Since on aircraft the corresponding negative pressure
is available above certain altitudes and such a
negative-pressure generating system is present in any

case for the toilet systems customarily to be wused



Z Z APR 2004 - 15 energy can pass fromthe outside to the inducticyQApRzmg
heating coils arranged in the base or in the top region, via connecting
lines |ikew se integrated there. These el ectrodes nmay. at the sane tine
serve for keeping 5 the push-in contaih@rs in connection with

counter el ectrodes arranged ig thehousi fgcefmanyvepe Fheareducsy oa heating
coi l s are advantageously arranged and connected_both in ﬁeries and.in

paral l el . COrwWesPQIdiIQVaRiArtiohs s 6 r 86664 WheT EPRESHor
adequat e anya(ith 'é%f‘%r?c?%h@ﬂ 9&3@%@%.' n the 1cad eFd g, i RdusbaYybyaat | east
500 and al sg to achi eve a considerabl e increase in_efficiency. 15 The

i nventi on kiet owbéldestheBedd nPAdtd ddvai FVBEREREEN tHRC baSi<® of “Exenpl ary

embod ment $51i% d Ne- A Ng020 Jidixe Lcshauea keal | e devi ceeubth
t ongue-shaped el enents, which can_be Jintroduced into an opened,neal
transpor t | R§TEAAL 15 eFPGeE e2 shdwst 3PP urd | FPPEPpﬁéé‘IteFr 2REpdPEi ng carts
{oﬁaug gﬁggggtqégm&f@plgghén §§Ehﬁﬁ, wﬁ{hpﬁﬁﬁﬁ?jruw&kmmme métvh be

- ed el enments; Figure shows tongue- shaped, el enents w th_vari ous
30 recept aéP¥®TS L reafseah8%a iﬁéy;mﬁ?ﬁﬁre‘) sh%&ECBOEEVice f%ﬁ héati ng

?ﬁ?gﬁ \rf]\n ]E Pcar&tﬁsﬁidhcmm g'wagr,; t3fe Fpgeheih shaowsapushs i mayniaksai bh
BRI O R A8 e O TR
st acked- arrangenent .
The heating of the meals may also take place, however,
directly in such a meal transporting cart, this
possibility preferably being able to be used whenever
15 already pre-loaded trays [lacunal on which +wvarious
items of food and drinks to be heated or kept cold are

arranged.

In this case it is possible to use planar, tongue-like
20 elements which are connected to a high-voltage
frequency generator via lines and into which induction
heating coils are integrated. These tongue-like
elements can then be introduced into such a trolley
through opened doors of at least one side, or slots
25 formed for example in the side walls, the induction
heating coils, possibly in conjunction with the planar
sheet-1like elements which are to be inductively heated,
being arranged in a way corresponding to the
positioning of the receptacles in which the meals to be
30 heated are accommodated, so that only heated ([sic]
where necessary and the other items of food and drinks

remain virtually uninfluenced.

Profilings, with the aid of which the positioning or
35 [sic] meals to be heated is facilitated, may be formed

on the tongue-shaped elements.

For detecting the activation of the induction heating

coils and also for measuring the temperature, the



5 Represented in Figure 1 is a device 2 for heating prepared neal s
accommpdat ed i n receptacles, which device has tongue-shaped el errentszz3A%mﬁl'
plurality of |evels arranged one above the other, in each of which el enents
at | east one induction heating coil isl30-arranged. The tongue-shaped

el ements 3 &g;n%gngqjsi opgd dtRrsch aneayihpedatdey ddre beaprtaidgenced into a
nmeal transportinhg cart 1, in which receptacles 5_to ge h%%t],

, ; 3 ed or sych
recept acl esarad fangethen €haygear élar Féﬁ&@&n@f a"pFur a5 t y “of evél's. Such

receptacl es.i 1p30BRY+abg0 be choged boxesspdh@ihgductenveimeat iang/eay again
t ake pl ace %y receptacles suitable for this péégose or ealdadbi' onal, Rl anar
metal sheetsuvrendi |8 o oddiegsh BeAFVEFMANS, Al rperadfy eXpl A nedSn the
general spart, of .t hg, dgsghs PidroN:ha0 dieddrichicasefot helteongantshaped
elenments 3 are In this exanple profiled at the edge, to nake an increase in
stability apdechsPercRAY ASPEI&ELLt positioning of the meals to be heated
possi bl e, an asymmetric profiling 25 additionally having favorable effects

for the latter. 1 The tongue-shaped. el enent.s_3 : sUgl & l.engt h that
they cover $Hecengi Péuffé‘r:’tgttﬁ( cﬂ‘r}at%d‘ﬁ%tajro? A i%élg%r’t 1,7 and in this

way a plurahbty eb 3Bdecept aches avtangddagrse Behied the &€her Ut e, ox
only receptacl es specifically sel ed . pasi tj-on AEh respecthd o the
i nduct i-8n h%%ﬂ“?i@agﬁfb}léyar gy%reattg%% Sggﬁlgéggr etglrfgsgﬁ?%%éfs a push-in

cont ai ner Sarwhhchdcan hée ramhreeshiped ehenerbs: t?-énéﬁorfﬁ‘ffgr % 1, and
into which Q%Zi 0 QLher Jfecsplaches Wih mRalecdivrbe, hehied eay beke

i ntroduced. £a’i'c parts I ch can_be inductiyely heated erem%n{_)e of

i nt egr at ed pheoet hferpurrmmle A ADR 2664™coR ai%efn%ﬁs%l{) at heat from
above and bel gw-¢anche uspdaaShewor redpatirearizdé.s a battery of a plurality
ofymeal 5 transporting carts 1) which can also be used in series as a

resul t 16f the short heating times which can be achieved with the invention,
As a resul tjiackeatheg dewice 2eshetensgai BN t ARCHTHFRIShaitt d1¥Rents 3,
can be used fgr rﬁaﬁls“r%&%é’eé’f O[ggs_xlr]att[@,ﬂﬁ@pﬁ@f@_@@péﬁdeﬁmgzo titedset is

al'so possi bi'@ “For “t Ae Toadf n s to be rationalize JL&quired
nunber to bererpgyté@s OFahe fef 155 Fifé’ﬁrecfn?ﬁg(rgg‘ecsasn %e eeén&;J

transportingegaklorkngM th |arger receiving boxes) which 15 are suitable for
accommdating for exanple duty-free articles or bottles (as a tenporary

store) .20Represent ed in front of the neal transporting.cart 1 rové]ged W th
ref érence nemehal tbrane-idiiouse DeneRreept 48| eEOB?U?Cgﬁ&T’S. “Mhe'receptacle 6

is in the fQE@r%fsp%ﬁéi% andpi ghi-Frergetcgnl y enerheoleatimgy I n Réis case

it is possible to"use at” | east.one receptagl repgesent.ad), whigh can
preferably BEXEGVEREd Yat fﬂﬁt?ﬁgegy alqid%‘é%fggg%ér, prgo that 25 g?e erat ed

st eam can beechded dsn tlse r ebept asl ecdorespandhpond Pegeherdefon” this
case, iy Ont%'g%gé%% | .8t hef 8-1BY ) bepdettdlanspdraidd 9,tanhistehcaa be
eated, so

i nductively ' hat it is pgssible to dispe W o
tabl ewar e, 8y icveptr| €8S HF =8| f‘?eéﬁﬁtb%oaﬁﬁf%’fg ggg C%gr]rap%%?t‘g?%an be
used. The regept adltack | sral baubsddderst Twl thel eianseeveedpate dFYfsi on

L?g;?ggg{ﬁ;&% \%¥Qf$g ££4i PNs, . Whi.eh My be BRL,1¢0l d apEnseEkEableso that
rationalizing effect can be achieved for a wide variety

30 of application areas.

In this case, these tongue-like elements can of course
also be arranged on a plurality of levels appropriately
above and below the receptacles to be heated and for

35 example metal sheets possibly in between.

It. is advantageous in any case LO arrange the induction
coils in removable carriers, so that they can be

removed from the oven for cleaning.



T - Tt e

35 portion or an entire menu is possible. The |ower receptacle 8 is cl osed
and, in away simlar to in the case of a receptacle 7, a nenu, it Rof[][llo
f ood 2 2 APR 2004 _ 1g _ exclusively to be heated or else for e Zﬂ%ﬁ’e
sauna towels or similar articles cam be2 pre-heated: Represented in Figure 3
are three tongue-shaped 5 elenents in conjunction with various push-in
containers. In this case, the upper one is box-shaped anal nmay contain, for
exanpl e, aTbenptlkeetnemicahly b& B RITlel§A oP1e& L AN EYosBEETAL HI ddl e

one is a ckgse%ggﬁteandiﬁ t1ay W Haride bobtem ¢4 -aRgppesented in
Figure 4 is a rther exanple of a device 10 according to the d’ﬂnveati on)
whi ch can bémisedfon @mamay BPHEIRALY ol orként FBREE QLS n 4%hi & Case,

push-ig cogpaipers 11 which Gap befé! lied ineadvanesokb saplbeavsed. |n
this case) conventional plates with _nmeals can be heated in.these

cont ai ner sinh@ee,titwy,ax hebat e sRPgEIGHERN S USES RAFLRS 2vanthgRous
effects i%ﬁ{lhkﬂaﬁtti OBoME L Bul BEYEhI VeahisabbAgat 80 fhile didli wirdualhsbéat
sources in the formof in tThis case circular _netalljc foils 12 ith which

. , Wi
the conver®Bd &REr g\ @ST B ak e PR Wat SURPEYr effEserfted %’éﬁat?%al ly in

the push-ipreest-aiyier siddl.n25i Theseldection: cs apdht hegerieeat oonace
favorahly accommpdated here in tﬁ]e ar,_ part_ of tet'ée glLevi %e éle IQaEQCi litate
mai nt éAanc@RandtPepF T e DRV erTP A T adlt SEEFIGY  whi ch i 3°RECasSi bl e
fromthe frouting,evemicdn bespubledesatblymayabéso. bé used. sBOtFheYexanpl e
repr esent edy | 0 FGUTE &5 dakes, | phcons] dggat kon o iiol ermyhliehcesy occur
if using recep%acles, push-in el enents or trays positioned closely together
in.rows andnpbobsi sy rauasiipesiti vel y 35 connected to one anot her
temporarily (inproved handling) which are arranged on a plurality of |evels

ohe above the other in meal transportin rt. In this ca ayirtually
cl osed®surfhce s égVior 8Ot G+ 1 E&éﬁ%ah?dl%af:oénfgﬁaeﬁg%s ' s¥ i nder ed.

Since 2 ZaAPRc20@4 - a9 timeal topanspod tibwmttocamt sirar eegeneveafly @8ol ed
from above_ _in.that a_compar t L0LRg LY 1l dS @id anggditgere, it
may happenf?ﬁﬁftcteﬁé &Epeor@rms r?(gv% QIP%Q%OOI ed s?olrru%gh that .the neals are
deep- f r ozeandt het & newt luevsie | sthe oz &1 efi YIREPIVET | vifd K hel Blinder s
cold, to theopeihtvehersdia spoling can be achieved at all on the levels
l ying_further below. This nmay lead to inpairnents ) in particular of the

meal s28rranged on the |ower ievels, and to serious illnesses when they 10
are consunRdceptacles which, in a sandwich type of constructaion,

on the outside [lacuna) of a plastic, including of:-an
foamed form (improvement of the insulation), possibly
provided with a fiber reinforcement, and on the inside

25 with metal inserts or coatings, can be used as
receptacles for heating. In this case, it is

. particularly favorable that also the edge is enclosed
| above with a metallic material, so that no direct
contact can occur between plastic aﬂd food. These

30 receptacles may also be closed by a 1id, likewise of
such a composite material, correspondingly metallically

coated or exclusively of metal.

The 1id or an insert may also be provided with a
35 separéte coil, which serves exclusively for the
evaporation of water. The 1id or an insert of
receptacles or other elements may be.designed in such a
way that food (for example bread), drinks or other

items (hand towels) can likewise be heated on it.



To counteract this disadvantage and nmeke it possible for cold also to
penetrate to the |lower |evels, through-flow channels are formedzi n F}E@
push-in 15 containers, represented here [l acuna] a nenu box, whi (,ZhA(R W’nel S
are preferably arranged around the meal3s 1o be heated or receptacl es which
contain such neals. Wth the through-flow channels) a relatively uniform
cooling can be achieved in each case on one |evel and on the 20 various

| evel s. | nTHegupdabtia peodal megadf tpapesshEpela¥| eh@ntREARNHELE) are

shown i n a;stack aELangepmb o Thise EmY Es3enli alhyceenshsindfamsli table

pl astic or Y exanple so al'um num Cover plates of a poorly heat]
conduct i ng aritearivad  (dordigda@npl e T , Mhi chlsan EPSo RASTHRI B B¥i ppi ng

functi an, besfiLtt h I RS ol o & ahnlserkacidhiat e
handl i (r)lég;) g’?t&%(?sroﬁayggl gltgt’tgl r.v;e- g?‘-}g é’gjiagrs% for adapt ilngS trhe%#ari ous si zes
of receptackes be cwmrrioed ndalta r shep@iasigiarts 8f UrAFLTERPETZes. In a

formnot representedr | ifds WG, BhdreaRsa f i 85ehinges Benparasédy cover
the neal s accommobdated in receptacles may be present on the Cq enents 15.

This may bérome ctse i pliEdtity, SEBFPAg. TPTGOISHY phAASes. Fds may

be of a onepanti W1yndddrRardin foing f#érbeing required that at |east
partially inductively ~~~ ~aa~ - 20 heatable regions should be present
on suckPa lid construction. The lids may also act partly as water

reservoirspa He wedL£r agaanbegevaponaifacheanient osf exheplimvtearpararddy

cl osabl e openi ngs. APR 20Q4 - 21 _Ratent cl ains LA ocesss f or
heati ng pr -epree%h]r%\ﬁe%E§Yslg g&éqr%rdoaoaﬁseﬁ% Iﬁ_‘c?gsgggﬁecgﬁt acl es (5. 6, 7,
8, 11), witdf ifwhitti@ndheént thgscoidse (1) Pantifvlast édM° it Svhi €¥Mpr ocess

the' hot stegmis gengr aled, by eMaPYUAtHONget cdtBBAlorspeRef ibasdmunt of
wat er using the 1 nductively generated heat in the 10 1r%f(%:ep%‘gicl es}ﬁ(S, 6) 7,
ze

'8 11)152. thee procledes] ATRY W cISEHRAES cHit G Tn YHET the

water to be.gyapasates tsafi hkadinpt dcan aiot easkepaitiel lar epéh ehannel, a
tube or algngggting regime which is optimum fox the respective
item of food can be selected. For this purpose,
receptacles of different colors or provided with a
20 corresponding coding may be usedqd, sO that the
temperatures and Theating times can be optimally.

selected.

It has advantageous effects 1if at least a partial
25 vacuum is created by internal pressure reduction in the
receptacles filled with prepared meals. As a result,
it is even possible in many cases to dispense with
cooling, even for several days, and for the oxidation
of the food to be at least hindered. For this purpose,
30 the receptacles may have additional connections with
valves, which can be connected to a negative-pressure-

generating unit (for example an ejector).

In the case of the invention, temperature measurements
35 may also be carried out to control or regulate the
respective eddy currents, and accordingly also the
corresponding heating. The temperature measurement in
conjunction with a time measurement ensures that the

respective items of food are heated to the correct



]

15 body, which respectively consist at |least partially of an electrically
conducting material) in an ampbunt specific for the respective meal I 4PR 6084
heated. 20 3. The process as clained in claim1l or:2, characterized in that
the water is filled into a receptacle {5,-6, 7, 8, 11) which contains the

meal to be heated and cansis - st akly r apnel ectemealdsy
conduct i ng tﬁﬁ%eﬁ%ﬁlfr%orﬁnéﬁ% néﬁgg%ﬁkga%uﬁ%%%ri al or is coated with such a

materi al , drdd hey recephaet kngscehobedapisldd.d. 4. The process as cl ai med
in one of clains 1 to 3, characterized in that the receptacles (5, 6, 7) 8)
30 containing the nmeals are introduced into closable push-in containers

(11) and suhsaguent | yeinpboaamrey eeasuramerntn)  th@ePREesr SlE RO GFEN (2, 4,

10) or in the respectiwve push-iR contaLREEnCLl) behbBgaeyaporat ed tard/ or
kept abdve e C(‘fr"?(ﬁl(e\t soaelilo 35 t?leenpe%gt g[rﬁenbél i n%u_cti on_heating coils (12)
in the ovemdt2vaX)idn Opforirsii Vit i BRAHEALCHg TV 1S %iz)mi%“%&&ﬁ ed at

| east in the hases. e push-in containers (11). AMENDED SHEET 2 2 APR
2004 - 22 1?.'%1?%?%%%2'3 as clainmed in one of; clains 1 to 9)
characterized in that an insulated neal transporting cart (1) (lacuna)

filled wth ¢ ay%)i}l oggggoggacuaaé receptackes (or 6magned)icontadilni ng
itens of food an rinks) and t he re%r%ot agl es é%”\ e 7 ia8) %%thiar}iwg meal s
to be heat ®fraectden &oFang@d ECREFEST i n" 3| 5 F@ deYThed manner “wi t h
respect .t o dJidust i onmhratd ngscoblso( 12)e Ibseibihety nddwvwereheatding coil s
(12) are integrated in_planar tongue-s ed I el Ntg16E3)caMa ch) y
when the né‘%f-laﬁ‘i%%omengt%a??r?%r?sgggen%%%é&;f%_'i nﬁ%dﬁgéé into the
latter or tdwdhghsaiobssanhiack lads powitdored Wirefepediith t trays.

.6. The procgess cl ai ' e0f daai dsi919, eharfaciey-istacdd t hat
t he tenper &t Ui eggtrlﬁ%ghgggic%Qg?g measur edr%%risng )tsh% heat i 3[% P20 L A

dévi cel$ or dienemy pREO: Prépdr el gACRIGTHRDIaPRIPn *BS§EeF T efept acl es
(5, 6, 7, e 11l)cuigth i ndyci-idHewa | sof 123pandghehapedamt ampesM#itelr &levi ce

the hot steamis generated by, the i nd Lvely g doheagnin 4 he
recept acl ed"§FSUBING LONY %/t%har g‘%reri zggC h:bﬁ'ezhaﬁgtg%g%guger di mensi ons
and the shapendDfohfrecterepbashes (B2ay6,bd) wjeds JF c|tRtbosaVIRY S ich a way

that an int | fractjonofia spehasgsanea @vaitabbprboled0 theatthng in a

| evel is fi]%ﬁ{e%. m%S’ The evilce ag cl a?rred in claim7, characterized in that
a neal 28pedi¥sd BURABERT -of water is contained in the receptacles (5, 6, 7,
8).

The already mentioned push-in containers, or possibly
also appropriate receptacles for meals, should
advantageously be differently designed with respect toO
25 width and length, so that they can only ever Dbe
introduced in a certain position into a heating device
or a meal transporting cart. Their outer shaping
should be such that they can also be stacked securely
and with the least space reqguirement. Furthermore,
30 there should be edge regions which make it possible for
push-in containers or receptacles arranged in a series
or next to one another to be temporarily connected to

one another positively, for example by hooking.

35 The push-in containers should be produced essentially
from high-temperature-resistant plastﬁics,. for example
polyhydroxybutyrate - compostable), which [sic] have at
their lateral edges electrodes which serve as contacts.

Via these electrodes, the high-frequency electrical



35 9. The device as clainmed in claim7 or 8, characterized in that

i nduction heating coils (12) are integrated at |east in the base ozzyéﬂ%l?ﬂﬂfon
AVEh7DED SHEET 2 Z APR 2004 containers (11), with which coils eddy
currents can be induced in elenents arrmanged thereabove and these el enents

formthe reservoir or the holder of a reservoir for t a Mater to
be 5 evaperstred, <a?3 DPIEF. fﬁ@”ﬁe\‘rﬁ@e EEEEFglemegoi np%ﬁen%?(g%fgli?m 7 to 9,

charact eri zed in 4 hatssinducliremdent iikg ebiel sbet2) wirt hishethel i kepel enent s
lying at |east thereunder, 10 into_which.eddy .curr, e, i ced, are
addi t i onal Fpgdorange | RORRECE SRy édP6R &Fq‘t%“ésﬁus’%irg%lg%?‘gi %’é??gm). 11.
The devi cergs &l aiTmd +ones ansy 18r Ehacsaak tthate Iseb5r¢ heoshkeepinge

el enents are slotted _and/or plasticcoated. 12. Thg

i s clgiped in one
of claims *heo 11Pusdaridtt eri B3I at a Porous %%%égfogl ect‘?iiggl ly 20
conduct i Ng JHRLBIda1 I r s@EEi &t ngnevyd@pin athenhwasengi 9fpasi OV&Hed Wit h
respect to at |east one induction heating coil (12) in such a way that the
wat er evaporates due to inductive heating of the body. 25 i 13. The device
as cl ai mediHe oneedt i NeaZihg t2ilsharactahiazdthderyhy JBYBRIFS-
contained in a receptacle for ste eraki hgkhng of filmor foil.
30 14. A déWc&EYY qra‘?cﬁrg%o%r’] t a?%%%@ %ﬁgr ggt g???g%kiln that induction
heating coils are integrated in tongue-shaped el enents (3). 35 15. The
devi ce as gl.ahred,Ln (Gl.al 1, E%ari%cgﬁégéﬁgllen ddhatetibeet angretshaped
el ements ( ar e permanently installed and are congect edlto a_copjrollable
frequency demer #@rquaNMENDERS SHpfyimum  heating of  meals  in

) catering industry by at least 50% and also to achieve a

considerable increase in efficiency.

15 |
The invention is to be described in more detail below
on the basis of exemplary embodiments.

In the drawing:

20

Figure 1 shows a heating device with tongue-shaped

elements, which can be introduced into an

opened meal transporting cart;

25 Figure 2 shows a plurality of meal transporting carts
as a battery for loading in series, with a

heating device with tongue-shaped elements;

Figure 3 shows tongue-shaped elements with various

30 receptacles for meals and a tray;

Figure 4 shows a device for heating meals with a push-

in container;

35 Figure 5 shows push-in units with through-flow

channels and



!

2 2 APR 200b - 24 16. The device as clainmed in claim114 or 15,
characterized in that the induction heating coils are arranged in ghe\pp 2004
t ongue- shaped el enents (3) with 5 respect to receptacles (5, 6) 7, 8, 11)
whi ch contain neals to be heated and am ahount of water to be evaporated,
and are positioned on

t ) d_the t 71
cl osed by ﬁlggvgrﬁhggkﬁﬁnagg Tﬁ uag?gt&ecgﬁ agl e8c( Snafed’ eBemddisare

vice as'clained in one of clains 14 to
16, characterized in thatkd)he fonguecsimapets wlreneneseP8RCaALE ar¥anged on a
plurality of |evels one aboyve the other, and/or next to one another. 15 18.
The device as cl ai rrecftiarF%’:‘rﬁie HEMETNE 7 to 17) characterized in that the
edge region of the receptacles (5, 6, 7, 8) is at |east partially designed

in such a way that edges of _neighboring_20Q, r tacl es ¢85y 6nedrify can. be
t enpor ar i | FEEFRRERt t(}nonglgP'fgtehe;L p%séi %‘ve‘ V. %59; The devi ce asbcl ai ned

in clai m13) gharact enbadd | rddwtnalgnad i ngRout SSRREEMATH. ¥BAGBs for
the 25 receptacle (5 L L 8).t j 3N & f paneEshaped:¢l efent
(15)) is fgﬁﬁéf%Nﬁ?ﬁe§889&%ﬁ§h%%%§T%§8ﬁ%%?§e3as plain%%‘in oﬁ%.og cl ai ns
7 to 19, characierizeanyadt bae takovectheaddas, 8 PR 3b Y13Cht | east

partially cqgnsists of_an ricgld y coadeetbpg melenim) , ¢sitoated with
such a nat?ﬁfgrﬂgﬁ%/o?éisggﬁgged wth such a nategial. Zé. Thgid ghce as
cl ai mE i naonerafed! ai Hee 7t 0DIRE - SBEPERACAEE Tod i T T hAt TR the

recept acl e, S o fen Ta Q}ayllgﬁa@ cRepaiiete separatiedeflr dmttdeai mesd of food
to be heatéd is present “fox receiving w%te and/%; q %gr@poQkainng
for mat i on. tANENDED SHEET caxt 2 JapRriFpoy > 55! the evice as clained in

one of clapmled 0 &1, sharackeciepedcilest hatr tdrewedcept ackFEays, 5re€7, 8,

11)) can be at |east partjal ted. 15235 The gy cecaspehailerd in one
of clains ?rtrc?rﬁiécﬁﬁr a%t@hl}ﬂ%%é%i%x’atﬁgt At er i.s temporari |y stored in the
hi nge Df amsyd efsbhéoe eckpsadl PEs 6, AR, 1pdpctive heating may

again take place Dby receptacles suitable for this
purpose or additional planar metal sheets or foils of
suitable materials, as already explained in the general
part of the description.

20
In this case, the tongue~-shaped elements 3 are in this

example profiled at the edge, to make an increase in

stability and easier and more exact positioning of the

meals to be heated possible, an asymmetric profiling
25 additionally having favorable effects for the latter.

} The tongue-shaped elements 3 may be of such a length
J that they cover the entire length of the meal
transporting cart 1, and in this way a plurality of

30 receptacles arranged one behind the other there, or
only receptacles specifically selected and positioned

with respect to the induction heating coils, are

heated.

35 Also represented is a push-in container 5, which can be
introduced into the meal transporting cart 1, and into
which again other receptacles with meals to be heated
can be introduced. Metallic parts which can be

inductively heated may be integrated into this push-in



10 24. The device as clained in one of claims 7 to 23) characterized in
thatl there is a frame-shaped el ement (15) for placing receptacles (g, ARR 208
8). 15 25. The device as claimed in claim24, (lacuna] that the
Eig)ept?CL\E/EN(S 6, E) 8) a'ra\e closedby7a-did of the franme-shaped el enent
. A A A
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| e8y$10% "RepY e Me@BARSTax fyorg (of 714wy gneggl tEensgprting cart 1

provided with reference numeral 1 are various
20 receptacles 6, 7 and 8. The receptacle 6 is in the
form of a tray and is intended only for the heating.
In this case it is possible to use at least one
receptacle (not xrepresented) which can preferably be
covered at the top by a 1lid or a cover, SO that
25 generated steam can be used in the receptacle for
heating and regeneration. In this case, in/on the
receptacle 6 there may be metallic foil 9, which can be
inductively heated, so that it 1is possible to dispense
with special tableware, and receptacles of different

30 materials or composites can be used.

The receptacle 7 is a box, with a multiple interior
space division for separating various regions, which
may be hot, cold and neutral, so that pre-loading for a

35 portion or an entire menu is possible.

The lower receptacle 8 is closed and, in a way similar

to in the case of a receptacle 7, a menu, items of food
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containers. In this case, the upper one 1s box s ape

and may contain, for example, a complete menu and be
entirely or partially closed. The middle one is a

closed box, and a tray is shown at the bottom.

10
Represented in Figure 4 is a further example of a
device 10 according to the invention, which can be used
in a way similar to conventional ovens. In this case,
push-in containers 11 which can be filled in advance
15 can be used. In this case, conventional plates with

meals can be heated in these containers, here, too, the
steam generated or used having advantageous effects in

conjunction with inductive heating.

20 The individual heat sources in the form of in this case
circular metallic foils 12, with which the converted
enexrgy can be used as heat, are represented

schematically in the push-in containers 11.

25 The electronics and the generator are favorably
accommodated here in the rear part of the device 4. To
facilitate maintenance and repair, however, a drawer
solution, which is accessible from the front or even

can be pulled out, may also be used.

30
The example represented in Figure 5 takes into
consideration a problem which may occur if using
receptacles, push-in elements oXx trays positioned
closely together in rows and possibly also positively
35 connected to one another temporarily (improved

handling) which are arranged on a plurality of levels
one above the other in a meal transporting cart. In
this case, a virtually closed surface area is formed

for each level and heat exchange 1is hindered. Since
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arranged there, it may happen that the uppermost level

is cooled so much that the meals are deep-frozen, the

5 next level is frozen and the level lying thereunder is

cold, to the point where no cooling can be achieved at

all on the levels lying further below. This may lead

to impairments, in particular of the meals arranged on

the lower levels, and to serious illnesses when they

10 are consumed.

To counteract this disadvantage and make it possible
for cold also to penetrate to the 1lower 1levels,
through-flow channels are formed in the push-in
15 containers, represented here [lacuna)] a menu Dbox, which
channels are preferably arranged around the meals to be
heated or receptacles which contain such meals. With
the through-flow channels, a relatively uniform cooling
can be achieved in each case on one level and on the

20 various levels.

In Figure 6, & plurality of frame-shaped elements 15
(racks) are shown in a stack arrangement. These may
essentially consist of a suitable plastic or for
25 example also aluminum. Cover plates of a poorly heat-
conducting material (for example wood), which can also

assume a gripping function, may also be fitted.

These elements 15 primarily facilitate handling, but
30 may also serve as adaptors for adapting the various
csizes of receptacles or ovens oI meal transporting

carts of different sizes.

In a form not represented, 1ids which, by means of
35 hinges, temporarily cover the meals accommodated in
receptacles may be present on the elements 15. This
may be'the case in heating, storing. or cooling phases.
The 1lids may be of a one-part or multi-part form, it
being required that at least partially inductively
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steam, in which process the hot steam is generated
by evaporation of a-n@al—specific amount of water
using the inductively generated heat in the

10 receptacles (5, 6, 7, 8, 11).

2. The process as claimed in claim 1, characterized in
that the water to be evaporated is filled into an
at least partially open channel, a tube or a porous

15 body, which respectively consist at least partially
" of an electrically conducting material, in an
amount specific for the respective meal to Dbe

heated.

20 3. The process as claimed in claim 1 or 2,
characterized in that the water is filled into a
receptacle (5, 6, 7, 8, 11) which contains the meal
to be heated and consists at least partially of an
electrically conducting material, contains such a

25 material or is coated with such a material, and the

receptacle is closed by a 1lid.

4. The process as claimed in one of claims 1 to 3,
characterized in that the receptacles (5, -6, 7, 8)

30 containing the meals are introduced into closable
push-in containers (11) and subsequently into an

oven (2, 4, 10), the water in the oven (2, 4, 10)

or in the respective push-in container (11) being
evaporated and/or kept above ‘the condensation

35 temperature by induction heating coils (12) in the
oven (2, 4, 10) or by induction heating coils (12)
integrated at least in the bases of the push-in

containers (11).
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arranged thereon in a locally. defined manner with
respect to induction heating coils (12);
10
and the induction heating coils (12) are integrated
in planar tongue-shaped, fixed elements {(3) which,
) when the meal transporting cart (1) is opened, are
introduced into the latter or through slots and are

15 positioned with respect to the trays.

6. The process as claimed in one of’ claims 1 to 5,
characterized in that the temperature and the time
are measured during the heating.

20
7. A device for heating pre-prepared meals
accommodated in closed receptacles (5, 6, 7, 8, 11)
“with induction coils (12) and hot steam, in which
device the hot steam " is generated by the
25 inductively generated heat in the xreceptacles (5,
B 6, 7, 8, 11), characterized in that the outer
dimensions and the shape of the rdceptacles (5, 6,
7, 8) is [sic) ~chosen in such. a way that an
integral fraction of a surface area available for
30 heating in a level is filled.

8. The device as claimed in claim 7,Echaracterized in
that a meal-specific amount of water is contained
in the receptacles (5, 6, 7, 8).
35
9. The device as claimed in claim 7 or 8,
characterized in that induction heating coils (12)

are integrated at least in the: base of push-in
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' these elements form the reservoir or the holder of
a reservoir for the amount of water to be

5 evaporated.

10. The device as claimed in one of claims 7 to 9,
characterized in that induction heating coils (12)
with sheet-like elements lying at least thereunder,

10 into which eddy currents can be induced, are
additionally arranged in the top region of the

push-in containers (11).

: 11. The device as claimed in claim 10, [lacuna) that
' 15 the sheet-like elements are slotted and/or plastic-
coatéd.

12. The dJdevice as claimed in one of claims 7 to 11,
characterized in that a porous body of electrically

20 conducting material for receiving evaporation watexr
is ©positioned with respect to at least one
induction heating coil (12) in such a way that the

water evaporates due to inductive heating of the

body .
25
j 13. The device as claimed in one of claims 7 to 12,
characterized in that water isi contained in a
receptacle for steam generation consisting of film
or foil.
30

14. A device as claimed in claim 10, characterized in
that induction heating coils are integrated in

tongue-shaped elements (3).

35 15. The device as claimed in claim 14, characterized in
that the tongue-shaped elements (3) are permanently
installed and are connected to a controllable

frequency generator.
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respect to receptacles (s, 6, 7, 8, 11) which

contain meals to be heated and an amount of water

to be evaporated, and are positioned on a tray, and

the receptacles (5, 6, 7, 8, 11) .are closed by a

covering.
10
17. The device as claimed in one of claims 14 to 16,
characterized in that the tongue-shaped elements
) (3) are arranged on a plurality of levels one above
the other and/or next to one another.
' 15
18. The device as claimed in one of claims 7 to 17,
characterized in that the edge region of the
receptacles (5, 6, 7, 8) is at 1least partially
designed in such a way that edges of neighboring
20 receptacles (5, 6, 7, 8) can be temporarily
connected to one another positively.
19. The device as claimed in claim 18, characterized in
that a Jjutting-out edge, which . serves for the
25 receptacle (5, 6, 7, 8) to be received in a frame-
) shaped element (15), is formed on the outside.
20. The device as claimed in one of claims 7 to 19,
characterized in that the receptacle (5, 6, 7, 8,
30 11) at least partially consists of an electrically
conducting material, is coated with such a material
and/or is closed with such a material.
21. The device as claimed in one of claims 7 to 20,
35 characterized in that, in the receptacle (5, 6, 7,

8, 11), a compartment separated from the items of
food to be heated is present for receiving water

and/or a water-containing formation.
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8, 11).
10
24. The device as claimed in one of claims 7 to 23,
characterized in that there is a frame-shaped
g element (15) for placing receptacles (5, 6, 7, 8).
) 15 25. The device as claimed in claim 24, [lacuna] that

the receptacles (5, 6, 7, 8) are closed by a 1lid of
the frame-shaped element (15).
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