;e3e,Fr&\TH2 3 0 C T 2002 Method and device for heating pre-prepared neals
The invention relates to a method for hegti,&y preprepared neal s addCd 2002
device, it being possible to carry 5 out a wide variety of application
areas in the catithusl i dllSddvices UEdr dhebDingxppalpreparbdl siead sof
banquets, serving of neals in public establishments, such as hospitals and
care hones in particular, and also the serving of neals in vehicles, in
parti cul ar dahe0 iavegrtdfdn Theéaitesentpbonai sndidssil diort hbemetihgd and-devi ce

for heating_f | | 088,. i1 whi N t he
f ood Iocateangﬁggﬁ%igﬁégggt%ﬁ%ggsaggéég’1§fbﬁ%%@ﬂ%§§ﬁ%%ﬁ%ﬂgﬁééngag%¥on
heati ng bf corMdutwideevankaty Ph ebpldiggtdioreayeds ithethaseabérine

sol ution deseidhady Nebgen! e e AxaREre Abpboal IBERPIAC] Banksogeneral Iy

necessary, as IS al so the cas sewnere for_the i1nductive heating of
food. The usenfingedlal meedéheaRar Bubl 1CaseFEREWLEBMEPES) f | 8HChn @& 27 11

088, speci alfgsdiiddrd- aHl YR ABMesOridh I st ilhd alr)Cr £aged16Rst cRspect of
which is not generally _justified, has also_generally only .25 _been accepted
rarely by u§§ﬁ¥%ﬁ9ungfl MERLSFurther &R SR heﬁ?in@aﬁﬁ%ﬂ¥¥ﬁﬁ1tﬁp

achi evedo by dindiseett eddy currents takes place in the known systens
excl usi vely by neans of heat conduction, convection and 30 radiation,
which, in particular in the case of 35 N~~~E~ ~. . EE. 23 0CT 2002 -
2 5 10 15 Zhe25invention 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
) 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 1is
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 Dbeen 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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handed out. 30 Since the various catering conpanies al so use different
receptacles of different materials and in different dinmensiofg, 06Tk nmay
be further increased energy consunption and not optinmumutilization of the
space 35 available in the ovens used there. Furthernore, JP-A-100 28, 648
di scl oses a pot for cooking gyoza. Gyozas are filled pockets of pasra
AMENDED SHEET 2 3 OCT 2002 - 3 which are an Asiatic specialty,/The
gyozas can be inductively heated in this pot, being arranged on metallic

or carbon-containing base plate and induction coils separated a plate of
non-inductive material 5 being arranged under said plate. Alsg’ in such a

pot there is water, which is heated by using the induced hegt, so that the
gyozas cgn be prepared in a pot using the pressure cooker inciple. 10 It

is therefore the object of the invention to specify a posgible way of
heating prepared neals in a short time, to the extent that they are
suitable for consunption, with | ow expenditure, in a hyghly effective
manner and with good quality. 15 This object is achiefed according to the
invention by the features of patent clains 1 and 7. /Advant ageous
refinements and devel opnents of the invention emerdge fromthe features
containfg in the subordinate clains. 20 In the ipvention, it is inportant
in particular that the heating of the items of food or neals, if at all, by
convection, induction or heat radiation is aclieved additionally by hot
steam In this way, not only can 25 the effegtiveness, i.e. the efficiency,
be i nproved and the heating tinme reduced, t a regeneration of the
prepared neal s can al so be achi eved, havig positive effects not only in
ter of inproving the esthetic appearan€e but also in terns of flavor. 30
For / t hi 5 pur pose, the way of proceeding is that the steamis generated
directlg in a device wth which the als are to be heated. 35 The
tenperature is maintained at an adeguate |evel with the aid of induction,
so that condensation of the steamduring the heating phase can be avoi ded.
The steamis generated directly i the device during the heating, it
AMENDED SHEET

20

e/

are
handed out.

30
Since the various catering companies also use different
receptacles of different materials and in different
dimensions, there may be further increased energy
consumption and not optimum utilization of the space

35 available in the ovens used there.

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

cooking gyoza. Gyozas are filled pockets of pasta
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- 4 Dbeing intended for the tenperature to be chosen such that hot steam
can be used for heating the neals. The steamis generated witR} 30y zg[]ﬁ of
the induction 5 heating coils, so that it is possible to dispense w't
ot her heating systems or elenents. In-a3¥avorable way, the receptacles in
whi ch the maghisch 0 e heat edk pdei eonddied v e plaged dydfad Hn be

correspondin evice and.positjoned with respect to the induction heating
coils, it bef ‘S“‘f)‘ifs\é‘?ﬁ‘(e}%@?‘:eﬁ%r tlflcu*\fl\ﬁéjr?yﬁo or abf-BYi n%lﬁ’é?]i'l%ﬁéhé%{’ti fig coils
for heat frametdblic antd hbelrberi-adeainangedaaboyd aared dxed onnduchian
receptacl e whi cont ai |s to heat ed. _Since, .according. t he

i nventi on, v??llt:ﬁsal F)?pgﬁgingb act egﬁg}:g t%gbg%glsg&%dr?%lt errng\‘fvce)?%ié?i t is
not neceSsarbeimyresorhged speidnal skitichdmta.e, Rilsis fmvenabl ea [ batuna]

t he eddy cur L i cglk ¥1,20; £O jaN ;nag ¢ i al r y
ferro- or pat:}gérya%n%?i %‘aetcé&l cﬁkil&r%ht gle§ffolggnE%? ?) il s,gi%‘)gi ISCﬂﬁagr fféggc?géret al
sheets favorkgily cemsthaut ehpagyoshssgaR Pen@nenayatbvied apObf UPLBEH-i n
containers, dMd ghraddhrde-slbesrssedntipmare detail later. 25 30 35 AMENDED
SHEET 1In this case, the netallic sheet-like elements generally to be used
in particular for the heat fromabove may be -__ L_ ~ 3 OCT 1002 - 5
I n thislcaset the thereforenthal «Urpetts ohythe anvamgedrsuch $batifjiey are

i ndi vi dual |y assi n%[dL to_an induction heatin cod'l opi el se aone_such

el enent is aassPSﬁga § &Pl uPal ity %nguﬁ%fecgg‘ﬁes. BeFHEr ' s Zal Tt he

possi bi |l ity twifmeusi ngoanthedi tebdreadt | nidhiet | obhey t herer ecapttaddles chbor ai ni ng

the neal s, i I such a_r.eeept e i by a ring of eri al
oML SUEN a i geept apl, éxﬁé&?éﬁr??g? 0 a4!ngd hﬁgm

sui tabl e for thi's purpose, Wwhich can 10 concentr the field 1
di r)ecti on ofeffiRctisteprayier re@ with good quality.

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

In the invention, 1t 1is important 1in 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 device 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 during the heating, it
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It nust be noted that the sheet-like el enment responsible for t tbgailt dzrom
bel ow i n sone cases can 1 15 absorb only certain parts of the f él , Zp it
consists for exanple of a relatively unfavorable material, is slotted or
does not have an adequate thickness for a-full skin depth, so that the
remai ni Ng prepphti QRicchiddANsbLr el | phRpbhschase t&f bhe et aghen 20 A
further possibility which can be used with the solution according to the

i nvention i stEdathel BEEHY FeBePBatifed EPEsBE2hYDPI G488 MRS -ds consi sting
of an electrically conducting material, for exanple netal, 25 and it being
possi ble for_themto be designed, in a) fmlar,fo anpl e .to,_yoghurt
pots. In thi?’%a§§?aﬁhel%p8‘ége§8§8gofwm Eié‘geﬁlé%ﬂ%%a E’/eorlflﬂgcf:%‘/agnay be
desi gnedsi n sexhirg wayilbat sbhedmtr ecepiacpessibhebe opldicauemse hwhghi n a
frame- shaped_el erent ,, and the heat | consequently be carried out in
a correspona‘?%e ”&/?%%%nq ns¥%|t§8%a§lé,e?%§8ﬁg?(§hi ng of the frane-shaped

el emrent and the size of the receptacles can be optinmally adapted to the
surface are vai h ' [

utilizati onailrg %0152%?8?’9[%% t’egén{ét 0 %,é*g‘éée‘gﬂ%%?@?hwgz‘?ﬁ% 3.rrrgtf/‘?lﬁowever,
al so be gendrat ebeby hraftedhg faeer ) Comizhnedn B&Eest REACeSr dml edin a

porous Bedy,cdWi &b dmYi APNGE$L cat ah8apbsit3ondd3with Ted¥er € pREtially
of an electrjically condycting material. Various sintered netal bodies with
adequat el y I’d’f%‘éc s g’ﬁd‘tﬁg‘lge VSPE]%S mely™ beiﬁslé’@ f oPCERARPFe BTt his
pur pose . Susdrta Qoraxtisy bbslyoralyl beiddacghed asaainigngdd Mhifdr Hasaa
greater di amBler Lpan.! he,s epRecl) veoreseplaclescysedand Lako whigh such
recept acl es can bepl dcet “ here agarn approprrate p05|cf| onfig Wth T espect
to zt | east s indieterrehieatwingck ofdnbavinpgneal pet o akenheated.

consi defgtion. The porous bodies have, 10 furthernore, the advantage that a
quite specific amount - of water can be absorbed and stored_in them w thout
any great eXx3éwfiturCCIR@ipdr ol® bddies HRYSPRMver VAR cldhsidRY of some
ot her mat erix@caft £ I8H eavat @b resenxed, ail bbReevaRA®RS i O MRY M6t
achieved by 15 utili zi heat caondyction, co veg{.ito and/or radiation to

t he bodi es. "Rt B%’ssirtﬁse()%y % W St & EFBE BT ovited Br t he
evapor at i on fissrdredtl eof [Uscngalf othexarple, c2@rentgct im eseligrthiecd bkyn of
smal | types,.Ad Vi ti ;whi.ch th be rarily.,stored.
The stegrgn fc?rdr#egjdwc}gn hen ﬁ%gg?fﬁé@bd. ffugbeﬂ%lﬁaumﬁpper rrggg}i}g rrenbr%l?les or
ener ge fromRsFEmasgetiq) prviepl ét Here £ &F tHel bdssitwilli tRA%ES keepi ng
the 25 wat eroravaktabl esheesrtlfavexeaggeabhetstaeagepdet t lofs, swhhcha are
preferably g{r n edcﬁ/ith t hei r ?peni ) downwar d. duri ng f,}he heat.i ng% In this
way, water of° AT geRtr ffed EYEaM AP b 171 T ed"PAEE OF HasBd

t hr ough snaldigauressd iim wivish delaesl alat@ossi bly 30 tenporarily closed by
foils oggfil s, advantageously of sem perneable material. The water may,
however, also be tenporarily stored in receptacles consisting conpletely of
foils or fils. 8BiPureEPiasti ¢HE | nBetpladti ¢ $heE hhe nett et s

t oget her or geelclz109at €6 el NBsod@y ibe poei Pleh Eorecapd abkatmagrdie a

di sposabl e product. The water or the already fornmed steam can energe after
manual opening VSt The Ele| mor foil or, in a tenperature :

30

35
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2 3 DCT 2002 dependent manner, after exceeding a certain tenperature
duri‘ng heating. For the case in which receptacles which are sg mﬁ
stheir design and naterial selection for belng heat ed i nductiv ay re used
for the neals to be heated, there is Tn°the sinplest formthe possibility
of keeping rhetwakeica=quitres f6114 h@rsﬁ\éaﬁﬂ.gghéé@sl mya\b@ |kt ngléd ect |y
in such a recegtacle befg&e t he heating d % 10 neal s $ mhlch case
possi bly sepdf tedﬂ'f%rcep EVe -A0%gi SREIEF WEIL¥Ast2 53 9ReT | y EPI ex@hl e
recept acl esinéthweittibnf | headingoidoidt eoiral etaa bmeaisedchoreléimenpurjmwse,
sai d recept S 0r. SRt I t pen, rel easing openings or
possi bly 1535 Pht%egrgtl n E% Rﬁc&éa%g]% és a§n)1 pressure. If the steam
which i $ used for heating the neals is generated dlrectly in the

receptacl esypblel & £xR3deNind 0 pbALIH AR G20k fy Okn 3 dRll bl OUNd
this 20 receptacle with a |1d-1ike formation, eferably in a_gastight
manner, so iRdvchies| fimokbsi ﬁ@FQ}?ﬁﬁq’lﬁﬁmﬁPnFélﬁﬂaﬁuc@F mRRdSsolidtion is

sui tabl e i nyRgEhi Catha@k whepedgpREcakr epgly dneadrda I Blatd veling apge 4 rays or
simlar such forpmations on which receptac|les with 25 vari Qus |tems of food

or drinks cHBAtBEi&fr angBdtaRee al FObf th arRPERPHR hedfHFD Thi%®has t he

advant age tbehcetebatet r ayhéan flielalit omat i agld y Aieeceddad and) freld owi ng
heati ng, no_addi tal Q aI efforts have to be expended to bring the various

i tems of fobd"SRd=drrnkS =30 together to forma conplete portion. It is also
inportant that the anpunt of steamrequired for the heating is influenced

by providingca npalspegid i cn%r{:%;ant gf,lasé/at el eSO & t tthe. A “alellte%e?:fg the 35
y

itens of food heated is not 1 nfluenced negatively 05|t|vely
contrast wi¥asPaBsibag doruttha araﬁéaoﬁr%sleei%dlm r@mﬁsa@aﬁgswa@r epar ed

meal s acsconapﬁlafgdohny Cerkalid &alregoaf tBe rGERt act £51 FRYoRlsS @ the
achi eved by_sli %é‘ d|f| ation con ent i onal de Lces, such ]gs t.hey are

[sic] for ek¥Fp Péul @t i a&'llrv enkm a¥grap ﬁntri“"} fotfon dicraft.
In this caselo'sueﬁ tme:at dogsdmutce]saaeeaﬁ dadeqsa’a'oeedthatc]dxm fortwal |y

identically g asrke_u{ E%ﬁghoutsg\n tcﬂa?pptr}g)é)r F‘Ilg?ﬂaercrédllc%g% glllbl lJties

for electrlca energ ment's con rating *$uch a 10
heat i ng devtt@n$5¢r-‘ﬁ§dl snshothe basgr ofngée G@C@pta\fcélrﬁ)vabl e panel or be
integrated in a door, in order to mnimze the space required. Q her

el enents, such_as for exanpl, he el ectronics present i ase_on
aircraft, ray SysbhPsE u?@gBFgF&ﬁﬁ¥ cY Fg CE8 TRE cUrf naW%G of-Pfeat i ng

and al t er nasogttonl isxg-dmdisughtan tdveanremeabnt riamsphati ngt cast nigs

advantageoulsea% 'psghea sgea nbyh'ﬁgl ﬂéeg;édgf Jd0ed AW fripkgare

first cool ed
electrically conductlng mater:Lal for example metal,

25 and it being possible for them to be designed in a way
similar for example to yoghurt pots. 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



20 consunption can be used. As a result, storage space can be sav?gH@F%h
the ‘cooling, it is possible to resort to conventional principles. 02
sreceptacles filled with nmeals are introduced into 25 additional push-in

containers and, preferably by their oﬁn6sﬁape and di nensi oni ng, positioned
W th respectpdriigiduct i of heat | ngleottScablguckoaduay itniyat mgpt enikwil heat i ng

is achi eved.. Such jnductio eatl ng coil-s are arfan ast,in the base
of such a ple%r-Jl =30 SRS é"llqer#;r qaI god%el ng p(%ém%ﬁgq?%tr:eg%hlle%n % an

approprlatgnmxﬁsfanﬂnpmmaevbbumesrmeypbadmn@d rfaurc tex@amientiony Twiss to be
integrated I z;d?;%éippeéuBﬁr? or%l&%hr?o Shad “b&oﬂfeéaﬂ%d a%r 3%@91111 ductive

heating, th se and top o a pus i'n"tontar ner provi ded,
agai n asSal mdddh déwas i bad, gmﬁ@hegheé@amﬁk@rel &inet s t\ﬁrﬁ ckf%ﬁi?ﬁ@‘el\i’%at ed by

i nduction.  RWIhRrs, dé‘é‘d%ﬁé”&ﬂ%%ﬁ&bﬁ” s%%ﬁ r%%é&lr&%’!e%e @e{r{ agdly
descri bed, also“again be achieved by virtuall

y
excl usi vel yH i ETR AR ﬁp§aeﬁraasesmsaté@ﬂtl@gné’rltwe&p%t t hat
ﬁaste_ i S/C| oged. a?UQ@d%CtSh?h@ CﬂM@d‘tﬂ&Bﬁ m%)ét@.:n‘fgo gelyseﬁdlgfgthel 5%e ”
eating/reg ion o or a meal s, al r eady cover on .pl ates, i
al so bei ng i@%ﬁr’r ed™&r e PP L %@n%llﬁélnm onfhﬁ o?of%léscc}?ﬁ t Fer '3 conf or m
to the taist duarmthextrencgr d:lse zadvaifade nthataa qhneed)sprwltﬁmeamomtandard
di mensi ons %%V%vatetrorc%\ é%ﬁ&‘r%&{lh bea hﬁg ﬂe\(:'l'x(éﬂm Lt Hod0 g«gf) and

nmeal transporting ca eate s are transport from
t he heati nggtr@attheeppandlméuee t héShear @oar@mal b9d¢@ﬁsun@d |howesfee§<,pedi ent

to di mensi opie ddnseeepide! eandsebildr heRbraAL Nadn APBGLET Al

spaceoptim zed manner, so_that the space avail able for the heating and
transport cE®SEEVELM | AR t o-hhe FERPRLATIFDr PAVSs PEr psSEieusd st ace

aréa respechiryaliyiaihedt e condeee ibayelcsinuteh e ahapst examtdtican 20

i ntegral mul t| 5)%1 g}f d&rhe surface area requi renent of individual containers,
wher eby an itRcF88sE%M e surface area utilization and capacity of up to
50a can be achi eved. 25 Such neal transporting carts are generally

insul ated wiyt %Jﬁé{éptpégsﬁﬂﬁeo%? de, %ﬂlefld%ratte(} aéarll egat NHRdYea

undesi red cool I ng or heati of the corresponding neals contained in them
For this purfﬁésethéorﬁ/‘é‘?‘@?ﬁ?ﬂa’roﬂns’tﬁ athig neferPalBInwhifdr 3G @ micve

limtedK valt&@%t@&fésbrlrngtla@wbran olfncgmae tUbERSSiAr ehese@vilties
particul ar 03 airer whi ch such .neal transportl ngécarts ar usual ly
S

referred to YRyt e)}Jshel PAtETex PR FATBPAGTE Yhow&98F t 0 4K eve t he
i nsul ati on Isyeaneatfogmadvaomnn aheat 3bobsablya piirffwde vadinmoughn t he

wal | s of sug rhe %ﬁﬁ' e n%z%ﬁ—?eé)” -1k I‘Cérﬁé{. éheffgfhr eggggghgg negatf ve

pressure is avail able a ove certain altitudes and suc gati ve- pressure
gener ati ng BY¥iPEAPLE giiemt 1Fn2dfg C&se BOTSiielitor | of LpsPérg st onarily

to be us®d waZe? GWRIAMZIS in tthall 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, in a temperature-



there, at least a partial vacuumcan be created by a correspondi ng
connection, or can be readily renewed again as and when required. 23 40 0
scase, not onIy can the walls then be partially evacuated, but also the 5
entire content of such a trolley can be 7at” | east parti aIIy evacuated if
there is appﬁ[eq;m’ﬂd?éxet seatheg, Efitkheresoeedinge avammtmint panpéshtvasuum my
be favorably,creat b neans of ejectors. In a correspondi ng way, the
push-in contdaﬁufferrL erf'ﬁa %0 be 10 subj ected to a vacuumon their own or
additionally. The heatl ng of the nmeals may al so take place, however,
directly i n tyan i i r

bei ng abl e t e usedgévﬁe%gvggg%é ggrce (EECIE%- %mq détllréayéély %ﬁjﬁa

whi ch vabi odsheitrengest ghorNAnsadEmiles tée @Cheaﬂecfcb‘? f@@éflgcohl@lah‘?@

arranged. | rlﬁdliétlc@éley idrd SuRRESIHYL ik Uba Pé 2R8I bel MU | KEndPe
el ements which are connected to a hi gh-vol tage frequency generator. via

lines and i ftSo i#hi ERei RABRLESH Hexm n@“%oPP%ShPé thY e @atkREPiHesiehe

tongue- | i ke \gjtentSegdirddientbe | Bheodgeedn Nigereidt idord r ddLy1dbreugh
opened doors_ of at | east Oﬂg side, or s&otg 25 foroed for exan(g}ne in the
pos§

si de walls, FHREGHAUT oTHHRaR| ACEBERSLS PBEy 5 Weh the
pl anar Stbleetmdallga, eliemenitsi adhi cdass e ﬂasmmmdtsﬁpaneityedhea:t@depmm

arranged in_a wa Lorres q:nd![ r]%stto &ert%oasllé;a;)e@dl Jt%]her%cﬁ%tp% %gs in

whi ch the nBal%s Yd b€ 30 hea ar e -accomio ed [sic]
wher e necessdrAwidid €hémotrer fqichs metefrdgd aﬁ%ll’ldrbelkslﬁe@rmfﬁrvmhml |y

uni nf | uence lingg;aM t bebBeraicd Of Whhebnkhe Ppsi tiQihie Ofe35 [sic]
neals to beqjk‘flexgﬁ{C;e%;l is %agl i ta’?te:d%tma ebe fo{?ne{jl on the tonguﬂetgbshaeed

el enents. FOUIESHIEAS i nPRIe actF?&??EhnSf t RBSPABESt | 0P theatf PR Y s and

al so f o1 5 Me@EWiINtE e RSP HT Erctdesing lsPedmOpLfedsaPO2 - 11 change in
i nductance, the inpedance, the capacitance and/or the change in frequency

may be taken into consideration. The correspondi ng sensing and/or current
or voltage mefastihenmesntteahenhpekf ersablhigetiakies 5hphamegbythmameaduis tie

el ectroni csﬁfe%rextat%eedcoﬁﬁtgét% Eﬁe e eQUENGY: %‘eﬂg% gg 1 %ﬁ)édi)éljﬁ%al ity

of inductio eatin col are not to 0 not ways ve to
be) used 10t mﬂGtVaﬁTeoJé”!%/ fERCERBARLAL i A§ of nEROEOMmPIINd artlaged in

t he tongye- shaped L1xmepi ch ot 15df Ve afbembe iphyVisice fesab Ty lied & pot
or,m of .a neasur enent

det ect whi ch t ake pl t

of | nduct an @8 E S SRITEENET . c Apncriahcs 15L& NRe FhBSBn Y 1 eTerhnce. and
i nduct ance dfs rmmdume@rl alBhichasgéstienclist emﬂetraablle eidepmtdemulﬁrt hese
propertles GHLDCLLER] (Ol SON) AGLkA%S, | CAPRAALYL A MU | BOax20 Gch

t ongue- I|ke el enents Tn con ction wt h e correspon frequency
gener at or n&yTHdaFer Mdifdht | SOTAIERPRED PR thFH?‘ng§e°&Iﬁtaé% itehi cl es,

tso thatz? g%rxqw%ndw&hy RrFe- f@@dg@rn&@%ua&teagsmta@gaﬁgeal [Irﬁ&u?a]d be
ransporte ) evi ce, i red, me e.appropriate eat e
with the Iaf"ﬁgT Og h%ée?]ﬁ%nf:loy%ﬁ Ei‘ﬁ‘aa% Bor ?t% ?ohfl% ‘ﬁ’%;teagf‘? nal
consuner. Ashatr esuth , aa toensi denakblee awtomnal ¢zl hyg pfr’eedbadmcﬁ bEendchi eved
for a wide %%ﬁﬂ%&ﬁrép ﬂga@gﬂbtcaﬁtﬁ”héﬁf%gbnal efforts have to be

expended to bring the wvarious 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 i1is 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



In this case, these tongue-like elenents can of course also be arranged on
a pllurality of levels appropriately above and bel ow t he receptacIF$UCBZW%
+heated and for 35 exanple nmetal sheets possibly in between. It is
advant ageous in any case to arrange t fe 8 fAduction coils in renovabl e
carriers, sadd@itddiays casy balsenbeed chiemedhdyo\edn dghor Iﬁd)@ﬁflidf\@tion 2 30
C 12002 - 12 _ The_el ect ronlcall .control | ed hlgh frequency&%en% %

gﬁ no %5lly in

operated in af f Fgaﬁ'g Pg&ged 578>t he® Htidli e TiTYt For
t he range b@mmﬂéOtlaechrEﬁlezngi tailleimgerllEhEusaéeupnutn}talamcaftlm

application '1Pc|cpzaa(§ cul arp that . tshecglsgct rQpLgs ﬂé&t%g&f eé?ﬁkg

redundant configuration, appropriate filters are us e?ectrl cal
ener gy séppl@lwlamédlpmt oflgastf eraby yualbly HA dentuseall 1herand Boaket he

el ectroni cs £1Q ang bﬁ‘ﬁ: gﬁ’zﬂﬁhaté’ﬁpn?ggﬂgtée bhREGeoh N Fh SENS P €1 &usi ng,

which is preferably also of a suitably shielded design, in order to avoid
negative |nﬁﬂﬁﬂﬁﬁﬁFQﬁ%QQﬁa%ﬁﬁ?%%ndlngs 15 It is favorable to arrange

addi ti onal conponents, in particular at the top and bottomin an oven, as
ferrites, in_order, to counteract heati of the housing and to i nfluence

the el ect r om@gne S ERSHY ( FREH NS U 0P B e pTRTT e<? whi ch,

in a sahow (hhaattyjmg ofdem]mﬁ r utdst omeaiks t hehauldi dee [ lactmajedf enplastic,
I ncl udi ng o e%v %D e, do0m {1 f@éo"{%@@g%a%d EE 5”%1%' tiqn xﬁé)sxs' oLy
A 2% Wi

provi ded w REI%t orcenen 426nR"t he nsra
inserts or maltmng@ e béaagecreatslxle%@pt adltderf 0¢1¢m@mtﬂg shght ha% case,

it is partigghar by faveraphe tdpdcalseithe woaeis ercl Qﬁ?d ahoye yth a

netallic material, so that no direct contact can occur ween plastic and
food. These23&<Féddpt MA%eLIRY BE 559 EPHsERR BSPREFPH; | kewi se of such a
corr)posilg materi al, correspondi ngl y netallically coated or exclusively of

metal . The élhd or an,insert al so. be w%etd with a 35 separate coil,

whi ch ser ved P& FURP AR L% © ehee“\‘/tabrb?agf;flg ?ﬁé{aétrlngl'hgof)ﬁ N9y b i nsert
of recept ackseshormtdven edemer’ tegnbpodesngnedrinisueliveanteageachet. f ood
for exanpl d, ko I e be
geat ed Onrrpl ?O%qgl(@? 9%“115 8&‘%{1@5 ‘Fh%”%%%?%]cogng%net a]gﬁa dllégmtée may be
per manent | y a@ndeid Stor cehap| anby ordiv rl%ﬁqtéﬁfi | eEPpdaatsio r]i{ffoé’(!-hem ve

bondi ngz o Theeg shignptlish tEenpeesSibiealy, As ham&\égultof Ye6bhgdga @;rar@aspondl ng
metal insert, whjch can be in erted%lntot r‘rtﬁvc |nashﬁgf ted
manner. I n FRPs REseS2YHe met aP¥i nsBFt %%911 et®f rIRATEHE Pl

stored separasey &mdddremrftdqrellatpmeiqam‘a&l y inthis form 10

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 sheet-like
elements which can be heated by induction.
Furthermore, the steam generation can, as likewise

already described, also again be achieved by virtually



A further advantageous refinenent of the invention can be achieved by it
bei ng possible for the various itens of food, and in this casen0CT 2001
.particular also the itens of food to be heated, to be detected on the basis
of *~ 15 the receptacles used by sensor? suitable for this purpose, so that
heating doesxpoustiakaypl atedatt@dd Omenthiga i N@nr egiudh Whiach hssiepin mum f or
the respective item of %ﬁ%\ch can %e sel ected. For t%i S purpose, receptacles
of differenfelERIFPETer % ddt &itth @20 torFeP8hdi ng codi ng may be used,
so that the tenperatures and heating tinmes can be optinmally. selected. It
has advant agequs effects if, at l.e a_partial_ 25.vac S at by

i nt er nal prgggﬁr ePréducty or?ol%rtfat nge%%secé%yaclaglss?i Ik?eed%v%%#] pf%%ar%ge neal s.
As a result herting/eegensogsdilgire of ,mafprasesmol i sp@sls wialreody i ng,
even for se a r e idatd o] t ast

hi nder ed. Fé?bta |e§ );gju%f ose,é%'o {L ea(ri)ége%%ééc eglte ygﬂéa(\ﬁl)eﬂgggi ?‘%cfﬁaﬁﬂg
connect i onsddmensianiag, W cihean gentahnertsedteo gonform to the

negati ve- pr ggsubREePe NG Aidi AfOr exanple an ejector). In the case of
the invention, tenperature neasurenents 35 nay al so be carried out to
control or regulate the respective eddy currents, and accordingly also the
correspandi Bgnbeat iay. alheationuesst LsRedPasitiaerRRd i?i?@ﬂﬁmaﬁtsi ﬁ"[h\ﬂbi Ej h a

ti me nmeasuremept ensures t the respective itens of foqgd are heat to
the - cor rect £0 B, e B0 e "SEREERS Bkl SR (g Pad i dtident o
the itens ofhehdodrbynspeerthed igey wamwish avivi dedth® heatlked temier ang e
measur enment r QRic cqntr i e e

gener at or oFr%Egpgg;e?\gaﬁ%%ﬁo??ﬁenZ?%%ﬁg? ?%dug!tlléo gg%_s&flgg?nf%egnced in.
parti cul ar. aF6r achig 3o gefsunas dtects | ewpedienhghet GAmepisiory the amet er s
can be mpasyeedpthen eeXamrle fdr2 ekt id@r ¥n - afObbpropheheely dpud-he
possibility, however) of neasuring.the tenperature vi, nsors. In this
tase, such BBRLBLESHNTETIRG cBRt $0PEd T GEPRE Cw AR IRD TR fREL (HhE

recept acl esheatipgssrd ytpafispoet shkapedbdSuelieétentl ity othbi alasdifeim.
receptacl esygan g, nsephefo ey hg,lised Rinshaned, or -2Rring-shaned

t emper at ure” neasuring contacts, for exanpl € measuring on a sem conduct or
basi s, may bwadisbleoromhigngurdsysd Phesldaybengaeosh op@athbgs iam t he
recept agl esiheegthe 2L TEASLE e@ENt thdhe fpady s peat i aneeh Pésdnt N of

cont ai ners, ,or ,gogm &I y al so _%(%r opréﬁ}e receptacles for neals, should
advant ageousPFLBEHPLf e CERMTRAFIFES gnelSHFW r e¥pectPEHe38% i dfh 4ME | engt h,
so that theguefacenlkyeavertiel datioduaed tapacdent afn ypostdi 60% riam a

heat i ng devhgeaghigv al transporting cart. Their outer shaping should be
such that they can al'so be stacked securely and with the | east space

requi rement. Furthernore, 30 there should be edge regi ons which make it
possi bl f ogupHShnddl CAHRIRIT: 191g F 86SREACLLE AWM Y N iR s3AEHRS OF next
to one another to be tenporarily connected tg9 one another positi velty, for
exanpl e by KoGRi mgESBECThetpudhls n O8&FtSener d2shBEREE bet Pr GHucd®as

essgnti al | yhinderhi ghurtdergiereat ur eevesisgyant ol asthe=stirdi@r exné@npl ehe

pol yhydr oxy =2 COMp e) P Si h at their | ral edges
el ectrodes \%ﬁ%%gég?\%ﬁgs %o%tr??gct sc.or\\%géﬁ{%c{eseﬁlel egi%{(rg%des, ?ﬁ% Tllls

hi gh- fr equenvyprebect ri canvengignedl 2¢ogulating materials  which

30 achieve limited K wvalues 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 used



- 15 energy can pass fromthe outside to the induction heating cadcl un
arranged in the base or in the top region, via connecting lines |ikew se
sintegrated there. These el ectrodes may at the sane tinme serve for keeping 5
t he push-in containers in connection with tounterel ectrodes arranged in the
housi ng of amnen. afhadarducs i parkealll Rga&@h S cahe dvaptageauyy arranged
and connected both in _series and in parallel. 10 Wth the_invention_it is
possi bl e t o SFFRPIHERT nEFEe at @Tan§28pt PRunt fRAL 1 Hg TFRESfs in

the cateri ngag}ai}dusdsr Yary wiheh eastuboedand 1al mit;;o cmayd ',e\tﬁ)tg mmi@mgbl e |
increase in iciency. .15 The inventi is to be descrihed_in nore detai
bel ow on thé& asWEEEF e%%l rey Bﬁﬁgfﬂa%@?ﬁ s?v?%u?%%gdréﬁqhg?h§8 ﬁ%%re 1
shows a heatenig revicoabeinth odngsecihapedtebéient scanhi bl can bkeasitr oduced
Into an Opeg%‘lél%% ranaeQLkld gar téhéé? F'i%_‘lrgp@rég?!ﬂ’été péé‘éﬁiﬂéy of

or lToa n wi t

meal transpOrting carts as a battery ing eries, a heating
devi ce w t hFugidgsmsirsped BreneV@SuuR| goFe BaghoRs t OFgUATShapst dbenent s

Wi th varioug 30, -gA8Pt actE5:£QT MRA! Snddits @ bEAYefd il 4 shows, a devi ce
for heating neals wth a pushin container; 35 Figure 5 shows push-in units
Wit h t hr ougFOREG@RRAEHMY swakd the PwEiR ppoFontednerisyRRY 6 24FonPR

plurality ofbuljameharet /LRI Sof A& SY , ofn@l o ACS&QATRESHhA DYy eCcept acl es,
in a stacked arrangenent. 5 Represented in Figure 1 is a device 2 for

heati ng prepared nmeal s accommopdated in receptacles, which device has

t ongue- shapeatheellsraanirgy 3oHnthepmexdls tnyayfal svekakar pdrged dimveabanwve t he
other, in e f i ch el ts _at %?&St I E ] Qn i ng il Is 10
arranged. T gt}te%nt&y;_- s{%pegﬁgﬂer@nt snll > ar eegfgﬁéﬁg?g%}ég i%%gttdh atqal/a%/ t hat
t hey can berossidddddy iprefarapdy tedmsphorlblagtearke 1used wHienever

r eCkpt agh €5 5 A e heal ad e ucﬁ}aréﬁscep[t@ré&?a Br IGNg66h 1  RAKS Al
arranged on . a plurality of levels.. Such rece taclgs 15&%2%1 al so be cl osed

boxes. The Ph&IEt Qe HRRA | AGInEY1RES +a &% PRaked b*r &A1& Fifitabl e
for this puapesegad.additional planar nmetal sheets or foils of suitable
materials, as already explained in the general part of the description. 20
In this case, the tongue-shaped elenents 3 are in this exanple profiled at
t he edge, tdanmeke sancaseréhseési postsdfiile tiyo andeendiporprand angree-exidot

posi ti o g Afendh® STRALA LR besheat e pR3sid e, c8n agy MiBigH-G,darfdd i ng 25
additionally having favorable effects for the latter. . .

frequency generator via lines and into which induction
heating ceoils 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-like 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



The tongue-shaped el enents 3 may be of such a length that they cover the

entire length of the neal transporting cart 1, and in this way 33p0GIr#A02 ty
+of 30 receptacl es arranged one behind the other there) or only receptacles
specifically selected and positioned Wi th Tespect to the induction heating
coils, are hkemirrgk 3 Alisducepnesenttdok | Smpedasie,n thet acdaescbtambeéch can

be introduced jnto the neal__transportj cart 1, and.i nto ich again other
recept acl es W /rggrneeﬁq]setoc%oaen%eeatlerﬂ cfapngﬁueeaqcrﬁréncﬁ%eopgwe%%??c b E‘Ps whi ch
can be i nductonssldersdaitad. nay bEheé nt egratesgondtima hi sepsshgi n and/ex3 0 CT

2002 - 17 ' : b d.
Shown in Fi %%W?gog b%ﬂ%?@éopﬁ%g Sﬁ{lfjér}g%rﬁ);%gF ﬁgedgf)gtg%yﬁgggpo%#%g carts
1, whichbcaplalaso be meadsi noSeitihes abeat¥erits &brt hehehsontyedt i 9f ti mes

whi ch can beach.eeptbid lhdie-ddwention. As a result, a heating device 2,
here again with tongue-shaped el enents 3, can be used for a plurality of

nmeal transporting carts, so 10 that it is also possible for the |oading of
trays to begialdeonalpaac B tbe fequttednnHehel nbo dod rssdufeich Qird he | eft

in Figure 2 there can be seen transporting cart_1' with larger receiving
boxes, whi cfi°f5 g:roe Sttt abP® f%lo a&ogﬁmaoié'f%@ t5?V8xa Iebcﬁjty-lﬁ%‘g
articl es0 or shattlltesigeas 1y t efquor atirest dreatin@epreSenmedlsn f may dbet he
meal transpQrti rs oV W f unmgr_al. j ous 20
ecept acl o0 STt in R VAEES, LhEo LY, GLERERLDITER S AGREILLS, O

i ntended onlty frrovite heaspngaliledt Hipptcadeteqtien'poswhbkd mawseeke | east

one_r ecept aghg JenokorePeasspl 8d) shiall a0 eber Akl InbssGouRERE e the top

by a lid or’ a cover, so, 25 generated steam can be used in th

rec)ept acl e fOAUREANGRy PSRRI i FRATHANMS: case, in/on the receptacle
6 t‘herergray be netallic foil 9, which can be inductively heated, so that it
i's possible_to di SQ%%se i t.h speci.alta:tn%tél evare, .al crt__ec_;lcnecpét accl> s of
different 30*RSeritalS § &Srrpgselstléss can be used:. e receptacl &Y s a
box, with ammleriiglle | changes dpdcd dienpéoative-depandenhdyvartilmese

egi ons, WhiGRIIRE SR Ny Cold AGANCUAl cofRalledd S AR a 35
portion or an entire nmenu I s possible. The |ower receptacle 8 is closed
and, in a wAYTYHI&Sto in the case of a receptacle 7, a nenu, itens of

food 203 0 C 2002 - 18

Such tongue-like elements in conjunction with the
corresponding high-frequency generator may be
permanently installed in buildings, but also in

vehicles, so that a correspondingly pre-loaded meal

25 transporting cart [lacuna] be transported to such a
device, the desired meals be appropriately heated with

) the 1latter and subsequently be transported to the
respective final consumer. As a result, a considerable
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 to arrange the induction
coils in removable carriers, so that they can be

removed from the oven for cleaning.



exclusively to be heated or else for exanple sauna towels or simlar
arti'cles can be pre-heated. Represented in Figure 3 are three tondug{§hajied
.5 elenents in conjunction with various push-in containers. In this case,
t he upper one is box-shaped and nmay contéin, for exanple, a conplete nenu
and be entirely or partially closed. The mddle one is a closed box, and a
tray is shown at the bottom _10 Represented in Figure 4 is a further
exanpl e of FrFevFEtRCHEHCREEBLIV NG IF AN §hvEABPGA I SHHPRRYC HEBRFESRE in a
my ?]i m | aL its? lalgeya@teidog@h oa/erﬁeqddhbdw &a@@@ed ,abﬁsa-iﬂheorﬁmmxé 11 |
ich can filled in advance 15_can be ed. _In this case nventi ona
pl at es vm'th?ﬁé‘%ﬂts ah B‘éarheafIBHmF‘f]li?her% g‘i’rﬁ aF 3RS, GRiweer og?) t#e“st eam
gener at 8l os0uer:  haiit npeddganitagecaseefiectlse i avdéanjionctdmel ivd ti omduct i ve
heating. 20 .The_ indi vifual t urges Jn the for ' IS, case
circular metal B¢ locllfga]iz,tﬁgmgt ﬁ%\/\/niegheCtthrem%:locﬁs\’/e%féend"8 %ﬁgf@ 6%/3%% n be Used as
heat, are repdeseistrdad sohéfgtiresliby,i rappreopusaten fddmtezimensellus@d The
el ectroni cs gnd ihe g@lr]g&?gpé Al e f Vg ablyaecommpdat eg hqrrﬁ)ﬁ@ the rear
part of the device 4. To am?ltate nmal nt enance _and repal r, however, a

draver sol ubrefer@ilonh 4@0 Bzeisi bised rtdintithe PRk SheeRPEEPHECHUI | ed
out, meyp al gadbetHsedgedfrdb6rexHRLEA r oY eseaededn Fhous e sepakese i nto
consi derati gn a ,probl ergy\é}léch, may _occur f usi nTcr;FrecePt acles, push-in

el ement s or %PP:%} Yosiiored tfos@FFa er 1 owktand po%‘%f'bﬁagl%l S0
positively 3hieddeertidskign oneénapatieer tenpooiddi hegaitipeoded hasitesng)

whi ch are arranged _on lurality of |evels one above the other in a neal
transporti ngncé:%t%. sluﬁ:r?qr#lsé&g%sée', a virtually closed surface area is forned
for. each |l evel and heat exchange is hindered. Since 230CT200'1 - 19 neal

tr Q”SPC’E“ NgtCalds ralR B8N akby £k f Lemiahewne | BohPaheAtc0MPE] t MENT
containing dry ice_is arranged there, 1t_my happen that™ the uppernost

| evel is coBPEFLSHIRICH athatthehe toPal €08 e R r 3Fen 21t h@ S Thexted evel s
frozen and tberliges), liy ngrddieresineeint sr&ot dhebeihbeofoithie Mwisi iy

cooling can_be achieved _at all on_the |levels |ying. f.urther | ow, IS may
lead to irrp?f’%rrent—t%, AR ERSECEUl aY o £ gcﬁéﬂ%g i cged§%)ﬁ9?he Q%&r

| evel s, andptotsetiioes fiurlatesgds when they 10 are consuned. To counteract
this digpdvantage and nmeke it possible for cold also to penetrate to the
| oner | evels, thr ouah-f | gw channels are forned in the push-in 15

cont ai ner s, REEFPESEAES] 'HEYE [ | BR uftaS 3R MERP bloX®e wRE ¢ IF O Sl ot e

preferably anrangedoateouad thacumalls d heheatdd orinebepingl eF wii ch
contain suc@Brreal s. . Wth the thr oueglh-fcl)gwt%hannel S i&?&at' vel (L0 form

cooling can 8‘“&%%%‘8 i(ﬁmgggﬁ’eénaséc on one  eveé u}fﬁ on’ t h& { Var ous
| evel s. I n Prguided, witdl urafibgrofrefinfescsmeydd edrdreonsthe (rsmids are

shown ijy a Stagk HdANgeNBlerdHeSE MY RESeR/d 2l | YafOngest @ i table
plastic or for 25 exanple_ also alum num Cover plates of a poorly

heat conduct FR§SRELELER (FF eR&ABLBIw0O) , Ihhi ERican A% asdine i
gri ppi ng fupatieruleeyyal sovdeabiét elatThesso ekbhaerdagel 5iprigtlidsed

facilitate handling.but 30 ma SO serve as.adaptors for adapf.ing the
various si z%gob’le rg&ggt atl e’ge%?f%%/‘énsm%?e%%}s t %ns%%)"’l“fi Ay caérltrsecko‘ic

di fferent sceesacthesenel erewts Hetwrenmarilastfiaci bindat @obdndl i rihedmut nmay
al so sefye a cté %Btcgre% Trf?%ya‘éﬁl%' NS LREMAW GMS S 8% Of 11 REGRERCISS or

ovens oOor nea ansporti ny , . .
such a composite material, correspondingly metallically

coated or exclusively of metal.

The 1lid or an insert may also be provided with a
35 separate coil, which serves exclusively for the
evaporation of water. The 1lid 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.



In a formnot represented,|ids which ny neans of 35 hinges, tenporaril
cover the neals acconodated in receptacles may be present on the 2 B%ﬁiﬁ? 15
+This may be the case in heating, storage or cooling phases The |ids may be
of a one-part or nmulti-part formit beihy required that at |east partially
i nductively In a formnot represented |ids which, by neans of hinges
tenporarily cover the nmeal s acconmdat ed in_recelnt acl es ma%/ be present on
the el ement S'%. PRASEifay 3 t A8 tds e CPRPREAEENgMEY or PRg RFFRIBPRhGY phases.
The |ids maypdiedied &ocaonexgmpleorbyulliaimipardi dgr minechbébng meDdingd t hat
at | east part}] alsl;a%/ indltgcté.vely ~T1_§ ~~~ ~6~~ 20 heat abl e reﬁ%i?o s, shoul d be
present on YT d TYNst* Ut i on. "SHe 11%s P al 5" adt®Pu Jri}“él%’water
reservoi bs. hidweweat er ofamdicnevapovatredporalifr reebapl éntsenpor avhigh

cl osabl e openi_ng . =~ t. 2002 2 t .c] aLns \ for
heati ng pr e?%rrgp%?reedl?rséafgeg aiLcrgtg)mrgggt (]epdlif%g%_oslgld %ecse%a%%{\l%aé%%gﬁga& 7,

8, 11), witauneKcti ohnhéhisngass | stie 2neball hosestes@n e EEIVOROCESS
the hot steamds gener ateidh s evapgeatiban eghB@drgPeahli ¢ ammntyof

wat er using the inductively generated heat in the 10 receptacles (5, 6, 7,
8, 11). 2. MRLFriotess easthwi dthhS cf@f 1, characterized in that the

wat er toobe evaporated is filled into an at |east partially open channel, a
tube or a paqrous éﬁ bodﬁ, whi ch respect.i vel%htgonfig at, | east, partially of
an el ectricdt Ifjj‘”é St cPPNgRFEoEPLE Y BE Do ﬁ@cillniv@nft T HeAn
respective nealadloi dbeediebyedt 22ihg Hhesgpilobesfoas thleaveaddus clteems 1 or 2,
characteriz i at e. LJs.fill | . eptacl 5,. , 8,
11) which C(;%n a#]onéél't h%ﬁﬁeé}qait%lge %aeéa% eﬁ'ga%%}g(l)%g;%?sgég %I Z:éq(set lp%fr?lgal ly of
an el ectri call yEeoddtet ikr) hesbefal tocdee afgsestied wrsthet beisdls @fis

coated whth quch @ dednls antkd heofre%g:tcﬁﬁ isuclpsed woa ligks4. The

process as clai nmed in one of ﬁl ai s to 3, chara]gter:lzed in %ﬁ t he

r ecept acl es RFPEe 7, 58) LB cBRELI RPN §O8Te Tfal ©25F Pl AFR0AGCEd i D

cl osabl e push- heaeongairefisnd 1&hiahd isubspgtigainl Yfomnt ehan maepedttvd, 10),

the water in the oven(2,. 4 _10),0or in.the respective push-in _container

(11) being é\}:aeﬁrbré’tfgd f%r?&]/oFaEepPeab(s)(\a/%ae?ﬁgdéondg#%%tiﬁls\’ﬁ Ffl“lerﬁ)poeér%‘t ure by

i nducti on hemdegfamies (Cf2) dif felrensverol2yrss4, o10)poevihgedndecthors heat i ng

coils (33) inhsufisthaly! eashihg t hRapaser ofutbg, pusly i ncagataingrs (11).

AVENDED SHEET _ , _
temperatures and heating times can be optimally .

selected.

It has advantageous effects if 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



23 0CT?2002 - 22 5. The process as clained in one of clains 1 to 4,
characterized in that an insulated nmeal transporting cart (1) [|acqQr3adCT 2002
filled with trays 5 | oaded [l acuna] receptacles (5, 6, 7, 8) containing
items of food and drinks, and the receptéctes (5, 6, 7, 8) containing neals
to be heateqd Qi than-&r %%@gegnéig§£%%§) '_i@nlpgaiﬁﬁéHYOQeftlﬁ‘éd iRAREr oW th

respect to induction heating coils ; 10 .and the induction heating coils
(12) are intf@phtal sreprembetne oftiebshapedderi-xed el enents (3) which, when
the neal transporting cart (1) is opened, are introduced into the latter or
t hrough slots %ﬂg are 15 gositioned with respect to the trf%s. 6. . The
process as Clidithed$ ntGHRSHRERE S REAEUEETE R th REYFe e+ RCHhaPL ERe
]Eenpﬁratslref@&d tb@nﬁ:&cﬂ%l&ﬁr@l neaﬁuredf:cbtgmd 'ﬁlgcyheldmdﬁatgar zoo%l. AcHevi ge

or heating pre-prepared_neals acconmodated in clos recept es , 6, 7,
5. 12) wi ¢ b AR B OF| S AEIIR R MRS BAAR FRLa Gif G BaseRedhot
steam i s gener geediyuldme. 25 i nductively generated heat in the receptacles
(5, 6, 7, 8, 11), characterized in that the outer dinmensions and the shape
of the receptacles (5, 6, 7, 8) is [si& chosen in such a way that an

i ntegral frd®m orthgfS a BUAHQRR artdie av AT £C3br @0 hezgnetien ecidbvel is
filled. 18. TheARMHHEs asaf! AdBhedBurbdl Mibyr CBREMAE1 BT hEQM Akl NBhrd
nmeal - speci fic anount of water is contained in the_receptacles (5, 6
35 9. The d&PidE-as cFBFREd 1H @ 5 BOSshRiAdEdri ZBavWENetnatot
i nducti on herlaisigiG | 8hél2emeddthiregrad £d sehslogast i Dnt hikase€aoé, push-in
AMENDED SHEET . 2 3 0 C 12bgﬁ = 23 conta'ne%s (1%% m%ih mhlﬁg cg%ls eddy
currents caf 58 i REEEEFS nVErENenfE Sar FEHGRE “Fer 8455751 ¥nd"t hise ™ RF enent s
for)mthe r esesypeEatiore t heedteptecles, a oesepeosisibilyr tshe arauetsldpedter to
be /5 evapor at 0.. T vice ' hR <0 of. cl.al 0
char actgfi z%& I r?rlgchaltng?] upt#lgntﬁéa%%gsgggfpgs( r%%n le.i)etchl si%reteic?? k‘g% enent s
lying at | e®@$t t4fg®underPinoshapgdnhpeh SRFANEnNTERES cAPREYFENERd, are

addi ti onal | yeRizh @GR | BohiRacken regbsn Axdhisl HUshdaduzdmiai neas (d1) .

semiconductor basis, may be used for this purpose.

7, 8).

Pins may engage in openings in the receptacles for the

20 measurement.

The already mentioned push-in containers, or possibly

also appropriate receptacles for meals, should
advantageously be differently designed with respect to

25 width and length, so that they can only ever be
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 1least space requirement. 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 plastics, for example
polyvhydroxybutyrate - compostable), which [sic] have at
their lateral edges electrodes which serve as contacts.

Via these electrodes, the high-frequency electrical



11. The device as clainmed in claim110, [lacuna] that 15 the shegj-l [ ﬁ

el ements are slotted and/or plasticcoated. 12. The device as cl M& igmone
.of claims 7 to 11, characterized in that a porous body of electrically 20
conducting material for receiving evapokation water is positioned with
respect to alnd,RAst Qpe iHaduct irgrrheahingogekhiab 120) tReSughagcibynt hat
the water evaporates due to inductive heating of the body. 25 13. The

devi ce as cfaEdd n SHe Hf aHxFIFeY £ 15hechhPget ePFzed®i ntRRattMWiter is

ggnt ai neddi rre@ird&c,epltrml @oﬁﬂécﬁ%ﬂgrﬂlgﬁégr %tiik@mri%@ﬁjng:tég“}ﬁhtaéd fm%&@r foil.
14. A devjce as clained in clai char act.eri zed in at. i nduction
hoat i ng cot IBaRS S TREGTeH TV | BhohBEsRATE] COrEraR S SoF s distia e
devi ce a5 cltdiared ipusH-dirm 14,caitariasdes | zedin n t hadnrndeti@ngue-wheped

el ements (3)_ ar [ en in d t ntrol | abl e
frequency gé:r?élrngctéo?r?e.ﬂ%%lﬁé% Sﬁéﬁl’é&g %tpot%é%‘%gggﬁ& §g g%G.gv%ﬁé devi ce

asclainmed in claim14 or 15,characterized inthat the induction heating

coil sare art &d,d t sshapedsele o M Ay saggﬁ;

receptacl es ZE gld‘g:é%% 1}%@9 _|€h§§n; gi% %%}td?at %bed@heatéﬁ an 1r<l;1€%1é)(§';1rrl)unt
of waterto EFadkrpBIeataf hrfhria pparievmied oln ape¥aliedndt he
receptaches(5, 6, 7, 8, 11) are closed by acovering.1017. The device as
claimed in ogne. of clains 14 to 16, characterjzed inthat._the tongue-shaped

el ement s(3) "artd aFR&nJEYSRtE | Ut bl By RPSTERET s toneF SHdvRt FESot e

and/ or next tferonadmtatatey . HriB. opteindevi deeasimed aiofed menlme iof dleéns 7 to
17, characterj_zed .i.nt hat.the e o fcrhereceptacl es (5,6, 7 8) is at
| east parti acIaIZC%_ej‘g}r‘&gnlen %%@ﬁgﬁg é\{gyi%)%%? ggg"egngf B%%%gh Ooﬁaldr?gjﬂéecaept acl es
(5,6, 7, 8) ccarsisenadnisoriarddsaemniatteotf iolemeanot her positively. 19. The
device as clainmed in claim18, characterized in that a jutting-out edge,

whi ch serves for the 25 receptacle (5, 6, .7, 8) to be received.in a

: ( ), /
fr aneshaped T&erBi{erasyn 8§ ft&r kR SRSERAPEG drdanoD®. dphaideReiOMs
clainmed in ope tofe Ui of tekehhlLharanbedimatesn that the receptacle (5,
6, 7, 8, 30 11) at least partially consists of an electrically conducting
material, is coated wth such a material and/or is closed with such a
materi al . 2In The deawieas clained in one of clainms 7 to 20, 35
charactggized in that, in the receptacle (5, 6, 7, 8, 11), a conpartment
separated fromthe itens of food to be heated is present for receiving
wat er and/ oF I@UKS &r - EHNE nitng PEGTHRG o SVAMIENDED tSHEEPRIUR-SheEED02 - 25

22. The device as cl aigTRéhdntsonewbfictl atas 7bé 0 Zitrehacadt eintzed dr t hat

the receptacle (5, 6, O%,en%,d }nl 1€ r{_al%espaotrtlienagstcapratr;tl al Iy evacuat ed.

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 wvarious
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



5 23. The device as clainmed in one of clainms 7 to 22, characteri Zfs ' Zb@at
water is tenmporarily stored in the hinge of a lid of the receptac d(cg ,
7, 8, 11) . 10 24. The device as clainmed in one of clains 7 to 23,
characterized in that there is a frane-%haped el ement (15) for placing
receptacles £5 , 525 j C S e i | g
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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 Dbe introduced. Metallic parts which can be

inductively heated may be integrated into this push-in
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Shown in Figure 2 is a battery of a plurality of meal
5 transporting carts 1, which can also be used in series
as a result of the short heating times which can be
achieved with the invention. As a result, a heating
device 2, here again with tongue-shaped elements 3, can
be used for a plurality of meal transporting carts, so
10 that it is also possible for the loading of trays to be
rationalized and the required number to be reduced.

On the left in Figure 2 there can be seen a
transporting cart 1' with larger receiving boxes, which
15 are suitable for accommodating for example duty-free

articles or bottles (as a temporary store).

Represented in front of the meal transporting 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 1is possible to use at least one
receptacle (not represented) 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 is possible to dispense
with special tableware, and receptacles of different

30 materials or composites can be used.

The receptacle 7 1is 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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elements conjunction with various push-in

containers. In this case, the upper one is box-shaped
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
energy 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 zrepair, 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 wusing
receptacles, push-in elements or 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 wvirtually closed surface area is formed

for each level and heat exchange is hindered. Since
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11'z% $10% OJ@CQL%,' &':cg)tﬁe 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 lower levels,
through-flow channels are formed in the push-in
) 15 containers, represented here [lacunal] a menu box, 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, a 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 wvarious
sizes of receptacles or ovens or meal transporting

carts of different sizes.

In a form not represented, 1lids 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 lids may be of a one-part or multi-part form, it

being required that at least partially inductively
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10(( 11), with induction heating coils (12) and hot

steam, in which process the hot steam is generated

by evaporation of a meal-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 be
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, 1l1) 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 1least in the bases of the push-in

containers (11).
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items of d and drinks, and the receptacles (5,

1

6, 7, 8) containing meals to be heated are then
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 Thot steam is generated by the

25 inductively generated heat in the receptacles (5,
6, 7, 8, 1l1l), characterized in that the outer
dimensions and the shape of the receptacles (5, 6,
7, B8) is [sic] <chosen in such a way that an
integral fraction of a surface area available for

30 heating in a level isg filled.

8. The device as claimed in claim 7, characterized 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 1least in the base of push-in
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with sheet-like elements 1lying 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-
coated.
12. The device as claimed in one of claims 7 to 11,
characterized in that a porous body of electrically
20 conducting material for receiving evaporation water
is positioned with respect to at 1least one
induction heaEing coil (12) in such a way that the
water evaporates due to inductive heating of the
body.
25
13. The device as claimed in one of claims 7 to 12,
) characterized in that water 1is 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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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) 1is 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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characterized in that there is frame-shaped

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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