
Process and apparatus for heating foods            2 170378 This invention
relates to a process and an apparatus for reheating food in a microwave
energy field. 5 Microwave ovens are known and are being increasingly used,
particularly in so-called fast-food catering, for reheating precooked or
frozen foods. The problem with these micro- wave ovens is that there is no
uniform distribution of 10  energy, i.e. during reheating, it frequently
happens that internal zones of the food are not unfrozen and hot, leaving
the consumer with an unfavorable impression during eating of the food in
question. Swedish Patent Application No. 78 10 570 also relates to a
microwave oven for treating 15   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 20   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, 25   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- 30   zing or
pasteurizing such products as milk, fruit or vege- tables by microwave
energy. This known apparatus comprises a principal plate rotating about a
vertical axis and a 



mechanical system of gears defining small rotating tables so as to produce
planetary movement. The disadvantage of 35   this system is that, on the
one hand, it requires a complex and onerous mechanical assembly and, on the
other hand,    -2- produces only a two-dimensional movement for the product
to be treated.. The present invention relates to a process and an apparatus
5   which obviate the disadvantages of the prior art by redu- cing the
energy costs, by reducing the time of reheating, by guaranteeing a uniform
distribution of heat throughout the treated food and by enabling the power
of the microwave source to be regulated. 10 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 reheated by being subjected to two movements, 25 namely a
mechanical 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 In this planetary movement, the
foods rotate about an axis    -3- which is at an angle of from [err] to the
vertical. The mechanical rotation of the foods takes place at a speed of
from 10 to 20 revolutions per minute. 5    The present invention also
relates to an apparatus or oven for reheating foods canprising a reheating
enclosure with a microwave source and an inclined; preferably circular;
plate rotatably mounted substantially at its center on a drive shaft; in
which said rotating plate comprises; arranged uniformly around its
periphery; at least two holders for 10   foods perpendicular to the plane
of the circular plate; wherein the length and the diameter of the holders
for foods are such that said foods project beyond and more freely in said
holders. 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, undergo a circular movement about
their own 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    -4- character. Such holders formed by
rods are arranged directly on the rotating inclined plate. In one
advantageous embodiment, 5    it is also possible to provide these holders
for foods on a second plate mounted on the rotating plate. The advan- tage
of this embodiment is that it enables the circular plate to be changed
which facilitates washing of the plates and avoids mixtures of tastes
between different foods to 10  be reheated. It is thus possible to provide
plates having 



different numbers of holders according to the type and 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, this
number is not critical. 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
partition. 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 possible to finish cooking
and/or to reheat in the apparatus according to the inven- 35   tion is not
critical. The foods in question may be any type of precooked, cold or
frozen foods, for example    -5- sausages, products 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- 



ratus according to the invention finishes cooking the 5   bread and
defrosts and reheats the filling. In this case, too, the inclined position
of the foods to be reheated has an additional advantage because it prevents
the filling from overflowing during reheating. 10  The circular plate is
inclined at an angle of from 40 to 650 in relation to the horizontal plane
which provides for 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 plate. The reference (1) denotes the
reheating enclosure compri- sing the mains-powered magnetron (2) and the
reheating 30   chamber (3) itself. The partition (4) enables the magnetron
to be protected against dust and other extraneous matter. Inside the
chamber (3) there is an inclined plate (5) mounted at its center on a
rotatable shaft (6) driven by a motor (7). The Figure shows a configuration
of the incli- 35   ned plate with three holders (8) for foods (9). These
-6- 



holders (8) are fixed, perpendicular to the plate (5) and formed by rods
(11). When it is desired to use the apparatus according to the 5
invention, the foods (9) are loaded through the door (10) and the magnetron
and the motor driving the plate (5) are switched on. The plate rotates in
the direction indicated by the arrow 10  and the foods (9), for example a
baguette or part of a baguette lined with a frozen filling, rotate with the
plate 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 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 



-7- Using, for example, a source of microwave energy of from 1 to 2 KW for
a frequency of 2450 MHz, it is possible to reheat foods in 2 to 3 minutes.
-8 - Claims 1.       A process for reheating foods; elongate in shape, in a
microwave energy field, characterized in that the 5     foods are reheated
by being made to rotate in the microwave field in a first mechanical
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. 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 [err] 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
periphery; at least two holders (8) for foods (9) perpendicular to the
plane of the plate; 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.    -9- 6. An apparatus as claimed in Claim 4,
characterized in that the holders are provided on a second plate mounted on
the rotating plate. 5    7. An apparatus as claimed in Claim 4 or 6,
characterized in that it comprises 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 650 relative 10  to the horizontal plahe. 9 . An
apparatus as claimed in Claim 4 or 6, characterized in that the microwave
source is of variable energy.    


