Process and apparatus for heating foods 2 170378 This invention .
relates to,a process and,an apparatus for reheating food in a mcrowave °
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eating of the food in gquestion. Swedish Patent Application
No. 78 10 570 also relates to a microwave oven for treating
frozen foods comprising a reheating compartment, a micro-
wave source and a slightly inclined rotating disc. This
disc is designed to receive the food, particularly sausages,
to be reheated and comprises around its periphery a retai-
ning edge to stop the sausages from leaving the disc. The
disadvantage of this microwave oven is that it only enables
a single food item to be reheated which necessitates a
fixed-energy microwave source and does not allow the system
to be effectively used in fast-food catering. Also, because
the disc is inclined in relation to the horizontal plane,.
the risks of the food being incorrectly positioned on the
disc are increased, resulting in irregular distribution of

heat as in conventional microwave ovens.

US Patent 3 676 058 relates to an apparatus for sterili-
zing or pasteurizing such products as milk, fruit or vege-
tables by microwave energy. This known apparatus comprises
a principél plate rotating about a vertical axis and a
meéhanical system of gears defining small rotating tables
so as to produce planetary movement. The disadvantage of
this system is that, on the one hand, it requires a complex

and onerous mechanical assembly and, on the other hand,




mechani cal system of gears defining small rotating tables so as to produce
pl anetary nmovenent. The 'di sadvantage of 35 this systemis that, on the
orme hand, i't requires a conpl ex and omerous mechanical assenbly and,ean the
ot her hand, -2- produces only a two-didtenst onal novenent for the«gﬂbduct
to be trLeated.. The present invention relates to a process and an appar at us
5 whi ch obvi ate the disadvantages of the prior art by redu- cing the

ener gy costs;phpdmeémcbmgytheﬁwdnaﬂﬁéﬂsﬂuﬁﬂﬂrmpvémedﬁﬁﬂdﬂﬂﬁﬂérﬁkdﬂuﬂ&forn1
di stribution @ga t hroughout the treated food and by enabling the power
of the mcro e F@@ttﬁpbe regul ated. 10 The invention relates to a
process for reheatlng foods el ongate in shape, in a mcrowave energy field
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. The invention relates to a process for reheating foods

~ elongate in shape, in a microwave energy field in which the
foods are reheated by being made to rotate in the microwave
‘field in a first mechanical movement about an axis inclined

15 in relation to the vertical and in a second, non-mechanical
movement, generated-by. virtue of the inclination, the weight of the food and the
mechanical movement, about their own axis substantially parallel to the inclined
axis. _ .
In view of the fact that a microwave field has minima and

20 maxima in space, it is desirable to expose every part of
the foods to the energy maxima in space. To this end,
therefore, the foods to be reheated have to be moved in all
three dimensions. In the process according to the invention,
the foods are rehgaﬁed by being subjected to two movements,

25 namely a mechanicél movement about an axis inclined. in
‘relation to the vertical and a second movement about their
own axis, this second movement being generated by virtue
of the inclination, the weight of the food and the mechani-
cal rotation. Foods which have been fully exposed to the

30 maxima of the microwave energy are thus obtained.

. The movement of the foods thus created is a planetary
movement.

35 1In this planetary movement, the foods rotate about an axis



the foods are reheated by being subjected to two novenents, 25 nanely a
mechani cal nmovement about an axis inclined in relation to the vertical and
- a second novenment about their own axis, -this second, novenent bei ng’

gener at by virtue of the inclination, the wei ght of the food and the.

mechani al rotation. Foods which have 3p&en fully exposed to the 30 wr”
maxi ma of the mcrowave energy are thus obtained. The novenent of the foods
thus creategnignaigl arehar hnqq\ée@s&ntfro&!? 4bn thies °pltenecw YerMemant, the
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pFOJect bey eely in sa ders because, as ne %d aQ9ve
length and the dlameter of the holders for foods are su
foods project beyond and more freely in said holders. N/

The holders for foods are shaped in such a Way that they
15 substantially follow the shapes of the foods to be
reheated. In this connection, the length and diameter of
said holders are such that the foods project beyond and
move freely in said-holders because, as mentioned above,
it is essential according to the invention that the foods
20 to be reheated be on the one hand entrained in the rotating
movement of the inclined plate and, on the other hand,
a7> undergo a circular movement about their 6wn axis by virtue
of their inclined position and under their own weight. \_)
Accordingly, each food to be reheated thus makes a plane-
25 tary movement in the oven. This planetary movement in
space makes it possible for each food to be reheated to
receive all the microwave energy unevenly distributed in
the oven, ensuring better temperature distribution in the
foods to be reheated.
30 _ .
The holders may be made up from several rods which do not
absorb the microwave energy, for example-of glass, teflon,
polycarbonate or plastics as in the prior art. The presence
of openings between the rods provides for effective venti-
35 lation of the product, thus leading to a food of crispy



reheated be on thé one hand entrai-ned inthe rotating nove f the
inclined plate and, on the other hand, undergo a circular nt about
their own axis by virtue of .their |ncI|ned posi tion and under their omn
melghhx,Accordlngly,.each food to be reheated thus makes a plane- 25. tary
novenent in the oven. This planetary novenent in space nakes it possible
for each foodcahgaugetatheated to receive all the microwave energy unevenly
distributed in the oven, ensuring better tenperature distribution in the
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plates hayj Nndpe reheated. It is thus possible to provide plates having

it is essential according to the invention that the foods Eéﬁé;%o be

_ different numbers of holders according to the type and
N\ number of foods to be reheated.

Whether or not the holders are removably arranged on the

15 rotating plate, their number depends on the space available
in the microwave oven and on the power of the microwave
source. However, thls number is not crltlcal It is prefe-
rably between 2 and 6. If two holders for foods are
provided, they are arranged diametrically opposite one

20 another on the plate. Three or four holders for foods
are preferably provided. As.already mentioned, a variable-
energy microwave source may be provided and adapted accor-

ding to the quantity of foods to be reheated.

25 The microwave source is a magnetron of the type used in
conventional ovens. This magnetron is separated'from the
reheated enclosure by a partitibn. The reheating enclosure

" is totally impermeable to the microwaves, that is to say
it does not allow the microwave energy to escape into the

30 surrounding space; The foods to be reheated are loaded

and unloaded by hand.

The type of foods which it is poSsiblé to finish cooking
and/or to reheat in the apparétus according to the inven-

35 tion is not critical. The foods in question may be any
type of precocked, cold or frd;en foods, for example



di fferent numbers of holders according to the type and number of foods to
" be reheated. Wiether qr not the holders are-renovably arranged on the'15

rotatl-- pl-ate, their nunber depends on -the space available in the = .
mcro %,:; oven and on the power of the lrﬁncrowave source. However, this-./
nunber ' not critical. It is prefe- y between 2 and 6. If two holars
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frozen foodgromobvexdlpwang du&in@awsnyatlny(xhwts based on precooked
bakers' dough contai- ning a sausage of the so-called hot-dog type or a
frozen, savory or dessert filling. In the latter case, the appa-

10 The circular plate is inclined at an angle of from 40 to
65° in relation to the horizontal plane which provides for W,
maximum sweeping of space and facilitates induction of the

planetary movement.

15 Advantageously, the apparatus additionally comprises a
steam extraction system which is particularly necessary
during the defrosting and reheating of foods.

The invention is described in more detail in the following

20 with reference to the accompanying drawing, wherein:

Figure 1 is a perspective view of the apparatus according
to the invention. | \_)

25 Figure 2 shows an embodiment of the second plate designed
to be mounted on the rotating'piate.

The reference (1) denotes the reheating enclosure compri-
sing the mains-pewered magnetron.(Z) and the reheating
30 chamber (3) itseif;.The partitidn (4)'enables the magnetron
to be protected against dust and other extraneous matter.
Inside the chamber (3) there is an lncllned plate (5)
mounted at its center on a rotatable shaft (6) driven by
a motor (7). The Figure shows a conflguratlon of the incli-
35  ned plate with three holders (8) for foods (9). These



ratus according to the invention finishes cooking the 5 bread and
defr.osts and reheats the filling. In this-case, too, the inclined position
oft the foods to be reheated has an additional advantage because it preyents
the filling fromoverflow ng during reheatiéig= 10 The circular pIa{ﬁiii?
inclindd at an angle-of from40 to 650 in relation to the horizontd ne
whi ch provi des for naxi mum sweepi ng of space and facilitates inductionof
the planetary riokierd . (805 arelvBiredequstyend beubppatat tise aptate o0d) | gnd
conprises a steam extraction s emwhich is particultarly necessary during
the defrosting %\Q er‘:iehbg\-gtlfor\%s oelﬁ)o'ods. The invention i.s described in nore
detail in the follow ng 20 with reference to the acconpanyi ng draw ng,

wherein: Figureg,l |s. r ctive view of, the a atus_according to the
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to be protectedswigghsd alust and ot her extraneous matter. Inside the
chanber (3) there is an inclined plate (5) nounted at its center on a

rotatable shaft (6) driven by a notor (7). The Figure shows a configuration

of the incli- he plake|mdtatied hit htlee direletson Sindcateddsy (She dbhese

-6- 10 and the foods (9), for example a baguette or part of a
baguette lined with a frozen filling, rotate with the plate

N~ and inside the holder (8) about their own axis substan-

tially parallel to the shaft (6).

15 After a very short time of the order of a few minutes,
the filled baguette is ready to be eaten. The magnetron
is switched off, the baguettes ready for eating are
unloaded and the oven filled with another batch.

20 Figure 2 shows an embodiment with a second removable
plate (15) designed to be mounted on a rotating inclined
plate (not shown). This rotating plate comprises pins
v engaging corresponding bores (16) in the disc (15). The
plate {(15) comprises three holders (17) for foods which
25 are formed by a plurality of rods (18) that do not absorb
microwave energy. The openings between the rods constitute
a holder which provides for an effective flow of air which
in turn leads to a crispy reheated food.

30 The process and apparatus according to the invention pro-
vide for rapid operation with a significant saving of
energy in view of the number_of baguettes reheated at the
same time to obtain a food uniformly reheated by virtue
of its planetary movement in the reheating compartment.

35



hol ders (8) are fixed, perpendicular to the pl ate (5) and formed by rods
(11). Wien it is deS|red to use the apparatus according to the 5

i nventi gee~the foods (9) are |oaded through the -door (10) and the magnetron.
and thf pr driving the plate (5) are switched on. The plate rotates-.i:n

t he di on indi.cated by the arrow 19 7and the foods (9), for exanph&@a
baguet ts parf” of a baguette lined with a frozen filling, rotate with the
pl ate and inside the holder (8) about their own axis substan- tially

paral | el to Usinshafer (ejampke, a\fs@ar@ev@fym'smwavenengrgyhefofnem of a
few m nutes,, eafly at r IS

swi t ched off t{lﬁi &a%ﬁg?‘?ggu%%ﬁlé?%# ggt%ango g@agun ga%i E'%Q?]% ggen
filled with zetedterfirdshin 22 to B guiruteshows an enbodi nent with a second
renmovabl e plate (15) designed to be nounted on a rotating inclined plate
(not shown). This rotating plate conprises pins engagi ng correspondi ng
bores (16) in the disc (15). The plate (15) conprises three holders (17)
for foods which 25. are fornmed by a plurality of rods (18) that ‘do not
absorb m crowave energy. The openi ngs between the rods constitute a hol der
whi ch provides for an effective flow of air which in turn leads to a crispy
reheated food. 30 The process and apparatus according to the invention
pro- vide for rapid operation with a significant saving of energy in view
of the nunmber of baguettes reheated at the sane tine to obtain a food
uniformy reheated by virtue of its pl anetary nmovement in the reheating
conpartnent. 35
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-7- Using, for exanple, a source of mcrowave energy of from1l to 2 KWfor

a frequency of 2450 MHz, I s possible to reheat foods in 2 to ut es.
-8 - Cains I, A process for reheating foods; elongate in § , Ina
ni cr onave energy field, characterized in that the 5 foods are heated

by beiag made to- Totate in the mcrowave “fi®eld in a first nechanlcal
nmovenent about an axis inclined in relation to the vertical and in'a second
non- nechani cal novenent; generated by virtue of the inclination; the weight
of the food and the nechani cal novenent; about their own 10 axi s
substantial | Clgdms el to the inclined axis. 2. A process as
claimted in Caim 1; characterized in that the foods rotate about an
axis which is at an angle to the vertical of fromJ[err] 15 3,

process as claimed in & ®rRcess: Lor cxgbgetdngzdpqdsit hetongateein; rsgzape-

nmovement the ifoods aﬁeﬂdwaazteed ea;terﬂg@ t @124 eV@hin'b.@ﬁéri)Qédm it eghe?® the
4. fq}apd[oar at us d &Yatl n f oods rrg ﬁl ng a.reheatin
encl ostte (1) %h &F%i EF ﬁﬁ&@ %5 aﬁ FAhggin @Per"&tﬂlip
circul ar; pl atiel(®)imonatfdhist meckhantical movement about an axis inclined
in relation to the vertical and in a second non-mechanical
‘movement; generated by virtue of the inclination; the weight
‘of the food and the mechanical movement; about their own

10 axis substantially parallel to the inclined axis.
\~j
” -2, A process as claimed in Claim 1; characterized
in that the foods rotate about an axis which is at an angle
to the vertical of from 40 to 65°.

15
3. A process as claimed in Claim 1 or 2; characterized
in that in the first movement the foods are rotated at 10
to 20 revolutions per minute.

20 4, An apparatus for reheating foods comprising a
reheating enclosure (1) with a microwave source (2) and an
inclined; preferably circular; plate (5) rotatably mounted

\\/ substantially at its center onadrive shaft (6); characterized

in that said rotating plate (5) comprises; uniformly arranged
25 around its periphéry; at least two holders (8) for foods (9)
perpendicular to the plane of the ﬁlate; wherein the "length
and the diameter of the holders (8) for foods are such that
~said foods project beyond and move freely in said holders.

30 5. An apparatus as claimed in Claim 4 characterized

in that the holders are formed by a plurality of rods which
do not absorb microwave energy.
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Jubstantially at its center onadrive shaft (6), characterized in that said
otating plate (5) conprises, uniformy arranged 25 around its ’ .
jeri phery; at least two holders (8) for foods (9) perpendicular to the

| ane of t ate; wherein the length and the-diameter of the hol ders {38)
or foods such that said foods projecl Beyond and nove freely in s«
ol ders. 30 'B. An apparatus as clained in aim4 characteri zed
#n that the holders are formed b lurality of rods which do not absorb

i crowave ener gyé- An_IPPIrayps %ﬁa?g?b§egslﬁlﬁiﬁéﬂ fm ehararkerized in
haracterized lntftérattrtélehdsrpa@lieéSaﬁéep?éeyaésdoﬁnaaséeeaadpmh%teemmﬁ%ad on:
he-rotating plate. An apparatus as clained in aim4 or 6,
haracteri zed |ﬁ°?tﬁﬁe ¥°E%ﬁb??s@£aﬁétmeen 2 and 6 hol ders for foods. 8. An
pparatus as clained in Cdaim4 or 6, characterized in that the plate (5)
fs inclined at 4P to 650 relative 10. to the horizontal

pparatus a3 clal neRfPi FPRIEIHRS BF Elaéﬁﬁﬁa&PeFiiéB‘4n°FH§P FhérﬁFGﬁ6ﬂé@@
gource is of Vari@btﬁaﬁnﬁfgdomprlses between 2 and 6 holders for foods.

8. An apparatus as claimed in Claim 4 or 6, characterized
in that the plate (5) is inclined at 40 to 65° relative
) 10  to the horizontal plane.

9 . An apparatus as claimed in Claim 4 or g, characterized

in that the microwave source is of variable energy.
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