I

£y

W

-

PC[‘ WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5 : (11) International Publication Number: WO 93/18349
F24C15/00 /7 A47J 37/00 Al (43) International Publication Date: 16 September 1993 (16.09.93)
(21) International Application Number: PCT/SE93/00204 | Published
With international search report.
(22) International Filing Date: 9 March 1993 (09.03.93) With amended claims.
In English translation (filed in Swedish).
(30) Priority data:
9200717-8 9 March 1992 (09.03.92) SE

(71)(72) Applicant and Inventor: HANSSON, Bengt, H. [SE/
SE]; Hults Gata 73, S-436 44 Askim (SE).

(81) Designated States: AT, AU, BB, BG, BR, CA, CH, CZ,
DE, DK, ES, FI, GB, HU, JP, KP, KR, LK, LU, MG,
MN, MW, NL, NO, NZ, PL, PT, RO, RU, SD, SE, SK,
UA, US, European patent (AT, BE, CH, DE, DK, ES,
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI pa-
tent (BF, BJ, CF, CG, Cl, CM, GA, GN, ML, MR, SN,
D, TG).

(54) Title: A HOT-AIR OVEN FOR COOKING FOOD IN HOT AIR

I J Tt u// :
,W_E VAN VA 7
:31_ \m §7//
45-— =] 2
—— AIINnj;sss
(57)Abstract I

6 7 8 17 15

The invention describes a device for cooking food without frying fat where touchable parts are kept well cooled and the
food products can be taken out without the device having to be dismantled or tools beeing used and where the amount of waterva-
pour in the food processing compartment can be regulated in such a way that optimum process quality can be reached. The inven-
tion solves these problems by the food processing taking place in the rotating food processing compartment (8) which is flushed
by hot air driven by a fan (12) placed inside the oven compartment on five sides surrounded by the shell (2) and the sixth side of
which is covered by a componenet consisting of the heat shield (4) and the cooling-air duct (5) broken through by the rotatable
basket holder (6) with the basket (7) and with their corresponding heat shields (20, 21) and cooling-air ducts (22, 23). Cooling air
is pressed by the fan system (13) into the housing (2) and further in through the openings (15) into the cooling-air duct (18) of the
front panel. The food product is reached by withdrawal of the basket (7) by means of the handle (46) without any opening proce-
dure. The regulation of the amount of water vapour necessary for the quality of the food product is done by moving the ventila-
tion slide (58) which in the same movement opens or closes the openings in the ventilation device (47) to the inlet opening (52), to
the injector (56) where a part of the air enters and passes through to the ejector (57) where the air which enters via the injector (56)
together with excess water vapour exits from the oven compartment (1) and is mixed with remaining cold air from the cooling-air
fan (3) and continues into the surrounding air.
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R
A_HOT-AIR OVEN FOR COOKING FOOD IN HOT AIR

The present invention describes a hot-air oven for preparation of food in hot air, more
specifically a hot air oven for preparation of food by hot air without the use of frying fat.

The technique to prepare food in a rotating cooking area being flownthrough by hot air, is
already known. The prior-art ovens using this method have, when put into practical use, often
been found to suffer from certain troublesome drawbacks, mainly oncomiortably high
temperatures on parts that are touched when using the equipment and in many cases causing
burns to the user, forcing him to use protective gioves, saucepan holders or other means of
heat protection to be able 1o take out the cooked product.

The invention is specified in the enclosed patent claims.

The invention eliminates all the drawbacks with witch the previous known inventions are
atflicted. individualle or in ditferent combinations, these drawbacks have mhnbxted any practical
use and therefore an economicial exploitation from the earlier inventions.

An advantage of the presented invention is avoiding burn-causing temperatures on any
touchable parts of the oven. )

Another advantage of the invention is that it improves the quelity ot the food product.

Yet another advantage of the invention is the use of the cooling system 1o cool the outer
touchable housing as well as to improve the quality of the food product.

One further of the invention's advantages is that the temperature of the outsteaming cooling is
reduced.

One more of the invention's advantages is the optimization of the hot air effect on the food
product. ' '

The present invention describes a hot-zir oven, not only equipped with cooled outer suriaces
under working conditions, but also equipped with a device for controlling the amount of water
vapour in the oven compartment during the process, this being vitally important to obtain food
products possessing desired specifications as regards external surface and constistency. These
specifications may apply for instance 1o the colour a2nd crispness of the surface, the moistness
and the texture of the food product and even other qalities. This control can either be done
manually or be working according to a prédeﬁned program for process regulation, e. g. a
microprocessor, in wich, according o the state znd the weight of the product and the
temperature and the duration of the process, dry air can .regulate the humidity of the hot-oven
compartment continuously or intermittently. The intermittent regulation can either take place in
the begxnmng. in the middle or at the end of the process or in combinations of time periods
proportional 1o the total duration of the process. The necessity of this is very characteristic for
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certain kinds of frozen products, especially those that already from the beginning contain a tco
high amount of water (e.g. frozen products which in freezing stage are glazed with ice, that is,
covered with a protecting ice layer). In these cases, fast de-icing and removal of water vapour
are important in the initial stages, thereby preventing the water, due to the air in the oven
compartment being saturated with water vapour, from penetrating the food product and thus
making it sloppy and wet. To be able to control the amount of water vapour in the oven
compartment is also of vital importance when cooking fresh goods. When in those cases it is
necessary to add water vapour to the process, sach addition can be done with any known

method, and this part of the process regulation is not discussed in this presentation.

The enclosed drawings show an embodiment of a hot-air oven according to the present
invention. While figure 1 shows an exploded view of an oven without basket holder and basket,
figure 2 shows an exploded view of a basket holder and basket. Figure 38 is a cross-section
through a part of the oven having the modifications according to figures 3a and 3b. While figure
4 is a cross-section through the oven, in paraliel to and just behind the heat protection shield,
figure 5 shows a vertical cross-section through the longitudinal axis of the basket holder. Figure
6 is an exploded view of a ventilation device, controlling the amount of water vapour in the oven
compartment duririg working conditions. Figure 7 shows a view of the ventilation slide turned
over 180 degrees from the exploded view according to figure 6. Figure 8 is a cross-section
through the ventilation device, horizontally and in parallel with the longitudinal axis, and figure 9

is a cross-section through the ejector perpendicular to the iongitudinal axis of the device.

The oven is constructed from a number of elements, see figure 1, all of them being an
integrated part of the total function. Some of these elements are; an oven compartment 1, a
surrounding housing 2, a front panel 3 that consists of a heat protecting shield 4, a cooling-air
duct 5 and one part of a rotating basket holder 6 and a basket 7, figure 2, these jointly forming a
food processing compartment 8. On three of its sides the basket 7 is covered with mesh 9, that
surrounds the food processing compartment 8. The basket holder 6 is coverd on one side with
mesh 10 that, when the basket 7 is pushed into the basket holder 6, forms the fourth net-
covered side of the food processing compartment 8. All moving parts going through the walls of
the oven compartment 1 are equipped with devices obstructing air passing in and out of the
oven compartment 1. The oven compartment 1 is equipped with heating elements 11 for
heating the air in the oven compartment 1 which is kept circulating by the means of a fan 12.
The housing 2 surrounds, in an air-tight manner, five out of six sides of the oven compartment
1. Inside this housing 2 a fan 13 is placed that sucks air through a filter 14 creating an over
pressure in a space between the housing 2 and the oven compartment 1. By placing two
groups of holes in the housing 2, on calculated spots, one group of a large number of holes
serving as cooling air outlets 15, and a smaller number of holes serving as air outlets 16 to the
surrounding air, the oven compartment 1 can be flushed in a desired way by cooling air being
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passed in between the housing 2 and the oven compartment 1 by the fan 13. The air coming
out of the housing 2 through the larger group of holes 15 is used as cooling air in the front panel
3. In order to allow more advantageons use of, and thus to reduce, the airflow wich is created
by the fan 13 and wich has to cool the front-panel 3, the oven compartment 1 is equipped with a
insulating material 17, figure 4 and 5, on sides that are surrounded by the husing 2, which
minimizes the heat absorption of the airflow generated by the fan 13 from the oven
compartment when the cooling air is passing around it, before being pressed out in the front
panel 3 through the holes 15.

The front panel 3 consists of two components. At the inner side the part, i.e.the sealing heat
shield 4, which points directly towards the oven compartment 1 and also forms the sixth and by
the housing 2 not surrounded side of the oven compartment 1, and a cooling-air duct 5
connected to this heat shield 4 and, placed on the outer side of this and surrounding the heat
shield 4, said cooling-air duct 5 being the only part of the front panel that is fouchable from the
outside. The inner part of the heat shield 4 is limited to some of the openings 15 which serve as
outlets for the main part of the cooling air that by the fan 13 by overpressure is pressed into the
space between the housing 2 and the oven compartment 1. The outer part of the front panel 3,
the cooling-air duct 5, surrounds the cooling air openings 15 and forms an air duct 18, figure 3,
which outlet 19 to the surrounding air, is in such a relationship to the openings 15 that a
controfled airflow is obtained through the whole of the front panel 3. This is to get an optimum
and, as regards the surface, even temperature control of the touchable parts of the front panel
3. The function is analogous even when both parts 4 and 5 of the front panel 3 are broken
through in such a way that a rotating food processing compartment 8 can be reached without
dismantling the front panel 3. These parts, the basket holder 6, the basket 7 and the or those
parts connected with them, are always, at the breaking through of the front panel 3 of the oven
compartment, designed analogous to the front panel 3 in such a way that the heatshield 4 and
its corresponding units 20, 21 in the broken-through parts 6, 7, together with the cooling-air duct
5 and its corresponding units 22, 23 in the broken-through parts 6, 7, functionally form a thermal
and aerodynamical part of the total front panel 3. The air inlet into the front panel 3 through the
air outlets 15 in the housing 2 should be placed in relation to the air outlets 19 in the heat shield
4 as far away as possible, however in such a way that a good and evenly distributed cooling
airflow through the total cooling-air duct 18 is reached.

One part of the airflow, not necessary to use in the front panel 3 to reduce the temperature of
touchable parts, is allowed to flow out of the housing 2 through the holes 16 in such a way that
this airflow, outside of the front panel 3, is mixed with air that flows out through the outlet
opening 19 and has been heated during its travel through the front panel 3 with the
corresponding unit to the basket holder 6 and the basket 7, and such that the air, coming out
through the holes 16, thereby not only directs this heated air out into the surrounding air, away
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from the oven but reduces the temperature of the heated air to such a degree that it is not
considered unpleasant to the user.

The heats hield 4 consists of two relatively closely placed metal plates, 24, 25, see figure 3,
which touch one another only of the outer edges 26 or, in the case of another object passing
through, at the limited contact surfaces 27, of the heat protection shield 4. Due to the as small
as possible contact surfaces between the inner 24 and the outer 25 metal plates in the heat
shield 4, covering the oven compartment 1, the conduction of heat in metal between the two
plates is kept to a minimum. To keep the transportation of heat by convection and radiation
between the inner plate 24 and the outer plate 25 at a minimum, the space between them is
equipped with a suitable filling-material 28.

The basket holder 6 and basket 7 passing through the front panel 3 have parts corresponding

. to the heat shield 4 and cooling-air duct 5 of the front panel 3 corresponding parts, viz., heat
shields 20, 21, and cooling-air ducts 22, 23. These parts 20, 21, 22, 23 are, when the bas§<et'
holder 6 and basket 7 are pushed all the way in, levelled with the two parts 4 and 5 of the front-
panel 3. The heat shield 20 of the basket holder 6 consists, in the same way as the heat shield
4 of the frontpanel, of two plates, the inner plate 29 and the outer plate 30, and in the space
between them filling material 28 is placed. The heat shield 21 of the basket 7 is constructed
from two plates in the same way as the heat shield 4 of the front panel 3, viz. the inner plate 31
and the outer plate 32 with filling material 28 between them.

The rotating basket holder 8, which by the means of a stub axel 33 s suspended in a driverunit
33, equipped with a sealing device 34, facing the oven compartment 1, figure 5, is in its front
part equipped with a to the heat shield 4 of the front panel 3 corresponding part 20 and to the
cooling-air duct 5 of the front panel 3 corresponding part 22. The cooling-air duct 5 serves also
as holder for the front support bearing consisting of a support block 36 that absorbs the radial
movements of the basket holder 6, and of a sealing and supporting part 37 that has the purpose
of supporting outwardly directed axial movements. Thereby the rotating basket holder 6 is kept
in place both radially and axially, and thereby the heat shield 20 is kept levelled with the heat
shield 4 of the front panel and in contact with the sealing 37. The basket 7 has a heat shield 21
and a cooling-air duct 23 that, when the basket 7 is pushed all the way into the basket holder 6,
have their respective heat shields 20, 21 and cooling-air ducts 22, 23 levelled with the
heatshield 4 and the cooling-air duct 5 of the front panel 3. Between the static and dynamic
parts of the heat shield 4 there is a gap 38, in this shown example designed with a fitted sealing
1o obstruct air passage through the gap 38 due to pressure differences. The holes 15 are the
outlets for air overpressure that is buiit up in the oven housing 2 by the fan 13. The air travel in
the front panel 3 takes place in the Space 18 between the heat shield 4 and the cooling-air duct
5 and its corresponding units in the basket holder 6 and basket 7. The cooling air 79 that has
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passed through the front panel 3 is let out into the surrounding air through the outlets 19. The
through the outlets 19 outflowing air is directed away from the oven with the aid of a relatively
small fiow of air from the holes 16. The from the holes 16 outflowing air is the air that has
passed only through the space between the oven compartment 1 and housing 2.

The oven compartment 1 the design of which can be varied in many different ways, is here
shown in the figures 3 and 4 by way of an example where in the food processing compartment
8 has a square cross-section In this examble the oven compartment 1 is shown from the front in
a section, cut in paralle! with the front panel 3. The oven compartment 1 is built up in a way so
that the air flow generated by the fan 12 through two ducts 40 is forced to pass through the
electrically heated elements 11 before it enters into the main part of the oven compartment 1. At
the recirculation of the air to the fan 12 the rotating food processing compartment 8 is at such a
place in the oven’s compartment 1 that the hot air, with aid of the ducts 40, is forced to a major
part to penetrate the food processing compartment 8, formed by the basket holder 6 and the
basket 7. The basket holder 6 is suspended by means of the stub axel 33 suspended in a
driving device 35 outside the oven's compartment 1. It rotates clockwise according to the
rotation arrow 42. Due to the shape of the food processing compartment 8 with its square cross '
section and with its corners in the periphery four times per revolution a condition appears
implying that the corners of the food processing-comparment, which are formed by the guides
39 of the basket hoider 6 guiding the corners of the basket 7, and guides 43, are in the
immediate nearness of the ducts 41. By this arrangement the air is forced, according to the hot
air flow arrows 44, to penetrate the food processing compartment 8 itself. When the food _
processing compartment 8, which can be filled with food products up to two thirds, rotates, this
results in the fact that the product enclosed in the food processing compartment 8 goes with the
one of the four sides of the food processing compartment 8 that moves upwards, and which
temporarily during one revolution of rotation four times more or less covers the way of return of
the air flow back to the fan 12. This condition forces the hot air to flow around or through the
product to be prepared white at the same time it is mixed therewith, resulting in a more efficient
exposure of the food to the hot air flow, thereby giving a more even preparation of the products.

 After full time of preparation the shutting off of the oven is effected with a timer or manually.
Through a switch 45 controlling the position of the basket holder 6, the latter always stops in
such a manner that the basket 7 is turned with its opening facing upwards. The basket 7 is
withdrawn by means of a handle 46 attached to the heat shield 21 of the basket 7.

The ventilating unit 47, fig. 5, with which the control of the proportion of water wapour in the
oven compartment 1 is done, must be shaped so that, together with the heat shield 4
penetrated by the basket holder 6 and the basket 7, it gives a co-operating optimum function for
the preparation of the food products. The gap 38 between the static part and the dynamic part
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of the heat shield 4, consisting of the basket hoider 6 with the basket 7 inserted would, in an
ideal situation be quite tight. Due to the high temperature, sometimes up to somewhat more
than 300° C, together with the mechanical wearing that such a sealing ring would be exposed to
at daily cleaning as well as at the dismantling that now and then must be done for more careful
cleaning etc, such a sealing ring would not have the strength and serviceable life that one could
be claim from the design within reasonable cost limits. For this reason the gap 38 is allowed to
let through a small amount of air. Considering that the parts forming the gap 38 shall be robust
and endure rough treatment to a certain degree the gap 38 cannot be given too small
tolerances. The resistance of the air flow can be increased by changing the shape of the gap
38. In the two exarﬁples shown the gap 38a, fig. 3a, has been sealed with a cheramic textile
braid, placed into the static heat shield 4. Tests, which have turned out satisfactorily, have also
been done without a gasket and in this case the opposed surfaces of the gap 38b, fig. 3b, were
provided with cams, means, giving a braking maze effect. All gaskets had in common the
feature that they were efficient in braking the air flow but not quite tight, which they would not
have been anyway after a long period of practical use.

The sealing device 34 that surrounds the driver unit 35 is conventionally manufactured. In the
example above, it is, due to the high heat, made of a cheramic material, which in a cheap and
simple way fulfils its function at the actual rotation speed of barely 0.1 RPS, despite the fact that
in this design it is not totally impervious to air.

The fan 12 for the hot air of the oven, rotating at up to 50 RPS, and where the temperature of
the shaft is relatively high, cannot either be provided with an ideal gasket. The air leakage is,
however, kept at a very low ievel through a conventional procedure with a radial fan wheel on
the cold side of the shaft as well. All the gaps are narrow. Should the difference in air pressure
be large at both shaft ends there will even here be an air leakage, which, however, is very
small.

Tests have shown that different effects can arise, which are dependent on the shape of the
ventilating device as well as the co-ordination of the different parts of the oven and their
functions.

One of the -undesired effects that has emerged from the tests is the fact that, if the oven
compartment 1 has been provided with a ventilating device that is continuously in direct and
quite open contact with the surrounding air, an overstream of air will appear at the gap 38,
mainly arising from the cold air duct 18 of the front panel 3 in the oven compartment 1, due to
the prevailing difference of air-pressures as well as via the two through holes for the shafts, of
the fan 12 and for the driver unit 35. This can result in an over-airing with consequential dry and
hard prepared food products.
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Another undesired effect is that if the sealing device 34 which is to tighten around the driver unit
35 and the through-holes of the shatt of the fan 12, are very leaky, and if the ventilating device
does not have an atmospherical connection, the cooling air from the space between the oven
compartment 1 and the housing 2 penetrates into the oven compartment 1 and then presses
hot air into the cooling air that passes through the cooling air duct 18, which could lead to the
upper right-hand corner of the heat protecting-shield 4 getting warm. The reason for the hot air
stream in this case is due to the higher air-pressure in the outer housing 2 in relation to the air-
pressure of the cooling air duct 18. '

All the undesired effects, which can be detriment al of the function referred to, can be reduced
to a practically negligible level by the mode of operation of the ventilating device 47, described
below, and shown as an example of design in figs. 5 to 8.

The ventilating device 47 is made of a ventilating tube 48, fig. 6, consisting of a three-side
enclosing part 49, a cover 50, and one part 51 closing one end of the tube. The ventilating tube
48 has four openings. One inlet opening 52 for the ventilating air, one injector opening 53, one
ejector opening 54, and one outlet opening 55. In the ventilating tube 48 there is an injector 56,
fig. 7, and an ejector 57, both totally integrated with the ventilating slide 58. The ventilating tube
48 runs in parallel with one of the sides of the oven compartment 1 outside its insulating
- material 17, and in the simplest embodiment with regard to construction, also in paraliel with the
longitudinal axis of the basket holder 6. The ventilating tube 48 in this case stretches from the
front of the housing 2 to the rear edge of the oven compartment 1, including its isolating
material 17, and protruding further at least over a distance corresponding to the width of the
ventilating tube 48. In this protruding part the inlet opening 52 for the ventilating air is found.
Inside the ventilating tube 48 the ventilating slide 58 is lodged, displaceable in the lengthwise
direction of the ventilating tube 48. The ventilating slide 58 with the injector 56 and the ejector
57, have one opening each in the ventilating slide 58. These openings are named injector valve
59 and ejector vaive 60. The valve 61 of the inlet opening 52 consists of all the rear part 62 of
the ventilating slide 58. The three valves 59, 60, 61 open at the same time, when the ventilating
device 47 is switched on for function as a result of the ventilating slide 58 moving in a direction
towards the front panel 3. In this position the valves 58, 60, 61 of the ventilating slide 58 open
up the ventilating air inlet opening 52 to the ventilating device 47 as well as the opening to the
injector tube 63 and to the ejector tube 64. The three openings are all situated in the middle
side of the ventilating tube 48, that is, in the part 49 that encloses the three sides. The fourth
opening of the ventilating tube 48, the outlet opening 55, is always open independenly of the
position of the ventilating slide 58. The injector 56 and the ejector 57 can be identical as to their
design. As shown in the example they can be given a U-shape with the legs of the U being
about one and a half times longer than the width thereof. The U-shaped injector 56 and the
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ejector 57 enclose their their respective injector and ejector ventilating openings 53 and 54,
when the ventilating slide 58 is in its open front position. Between the injector 56 and the ejector
57 there is a ventilating tube filling 65. The filling has the same witdh and height as the front
surfaces of the injector 56 and the ejector 57, respectively.

The cross-sectional aera of the ventilating tube 48 perpendicularly to, to the airstream is at least
twice as large as one of the cross-sectional areas of the injector valve 59 or the ejector valve
60. The air stream in the ventilating tube 48 between the injector 56 and the ejector 57 will then
be large than the heated, moisture saturated air that has passed through the oven compartment
1.

Owing to this arrangement, the warm ventilating air mixes, at the outlet opening 55, with the
cold bypass air, so that the outlet air gets a low, non-scorching temperature. The temperature
can be regulated by varying the proportion between the ventilating air and the bypass air. The
inlet opening 52 is at least as large as the cross-sectional area of the ventilating tube 48.

The outlet opening 55 of the ventilating tube 48 is placed in front of a front opening 66 in the
front wall of the housing 2. The injector 56 is placed close to the air inlet through the inlet
opening valve 61, and has its opening directed inwards towards the air stream direction. The
ejector 57 is placed near the outlet opening 55, and has its opening turned outwards towards
this. The distance beiweeﬁ the inlet opening valve 61 and the injector valve 59 must be big
enough to make place for the openings of the ventilating slide 58 between these without
showing an opening. Through the injector tube 63 the injector valve 59 is connected to the oven
compartment 1, and so is the ejector valve 60, through the ejector tube 64. The distance in the
oven compartment 1 between the injector tube 63 and the ejector tube 64 must not be too small
if the ventilating air inside the room of the oven compartment 1 shall have enough time to be
warmed up and saturated with water vapour before it is aired out. Consequently the injector
tube 63 is placed near the rear wall and the ejector tube 64 near the heat protecting shield 4 in
the oven compartment 1. |

The ventilating slide 58 is moved by a coupling bar 67 provided with a coupling hook 68, which
is coupled together with the ventilating slide 58 in the slide coupling 69. A motor 70 of
conventional type with a forward and bakward movment is connected to to the coupling bar 67
in such a way that it is moveable vertically. The coupling bar 67, being of small thickness, runs
close to the lid 50 of the ventilating tube 48 in the intervening space 72 that is slightly bigger
than the thickness of the coupling bar 67. The latter extends to the joint 71 via a slot 73 in the
rear closed part 51 of the ventilating tube 48. The coupling hook 68 of the coupling bar 6? is
formed with two opposite notches 74 of V-shape, whereby the coupling hook 68 remains in the
slide coupling 69 during the movements forwards and backwards of the coupling bar 67. in the
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slide coupling 69 there is an opening 75 big enough to only just Iift the coupling notch 68 and
disconnect it from the ventilating slide 58. The slide coupling 69 is long enough to extend
slightly outside the lid of the ventilating tube 50 through a slot 76, and this prevents the thin
coupling notch 68 from slipping out sideways from its fastening in the slide coupling 69. The slot
76 is long enough to let the ventilating slide move freely forwards and backwards between the
open and closed positions. It goes all the way out to the front edge of the ventilating tube 48.
Then the ventilating slide 58 can be removed by lifting up the coupling notch 68 and be taken
out through the outlet 55 and the front opening 66 to be cleaned.

In the part of the ventilating slide 58 covering the ejector tube 64, when the ventilating slide 58
is in a closed position, there is a small opening 77 the size of which is adapted to the
overpressure made by the cooling air fan 13 of the in the outer housing 2 and the amount of air
that can get into the oven compartment 1 via the leakage at the passing through of the shaft
and at the edge 27 of the heat protecting shield 4. When this opening 77 is given the right size,
an overpressure, not significant, is formed in the oven compartment 1. Under ‘these
circumstances no hot air forces its way out from the oven compartment 1 to the cooling air duct
18, thereby diminishing the effect of the cooling air. Perfect pressure equalization cannot be
achieved through this simple method, but the little difference of pressure arising through the
size of the gaps due to variations in manufacturing, in a positive or negative direction, has
proven in practical tests to be of no importance whatsoever.
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The paranthesis behind the denomination describes on which figures the position numbers can be found.
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Oven compartment (1, 33, 3b, 4, 5)

Housing (1, 3a, 3b, 4, 5)

Frontpanel (1)

Heat protecting shield (1,5)

Cooling-air duct, from the frontpanel (1, 3a, 3b, 5)
Basket holder (2, 5)

Basket (2, 5)

Food processing compartment (4, 5)

Mesh, of the basket (2)

Mesh, of the basket holder (2)

Heating element  (4)

Fan, for hot air  (4)

Fan, for cooling air (1, 4)

Filter, for the cooling air (1)

Air outlet, from the frontpanel (1, 3a, 3b, 5)

Air outlet, from the housing (1)

Isolating material, for the cooking compartment  (4)
Cooled air duct, in the frontpanel (3a, 3b) 7
Air outlet, for the cooling air of the frontpanel (1)
Heat protecting shield, of the basket holder (2, 5)
Heat protecting shield, of the basket (2, 5)
Cooling air duct, of the basket holder (2, 3a, 3b, 5)
Cooling air duct, of the basket (2, 3a, 3b, 5)

Inner metal plate, of the static protecting shield ((3a, 3b)

Outer metal plate, of the static protecting shield ((3a, 3b)

Outer edges of the static heat protecting shield (1, 3a, 3b)

The limit contact surfaces, of the static heat protecting shield (1, 3a, 3b)
Filing-material, against convection and radiation (3a, 3b, 9)

The inner plate of the heat shield of the basket holder, dynamic part (3a, 3b)
The outer plate of the heat shield of the basket holder, dynamic part (3a, 3b)
The inner plate of the heat shield of the basket, dynamic part (3a, 3b)

The inner plate of the heat shield of the basket, dynamic part (3a, 3b)

Stub axel, of the basket holder (2)

Sealing device (5)

Driverunit  (5)

Front support block (33, 3b, 5)

Axially supporting part, and sealing (3a, 3b, 5)
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77  Opening, for reduction of overpressure 6,7)
78  Stub, for distance (9)

79  Cooling air flow, into the frontpanel  (3a, 3b).
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38 Gap (3a,3b,5)
39  Guides, for the basket  (2)
40  Duct, for hot air to the heating elements (4)
41 Duct, fortheairtothe fan (4)
42  Rotation arrov, for basket holder (4)
43  (Guides, of the basket (2)
44 Hot air flow arrows  (4)
45  Switch, controlling the position of the basket holder (5)
46  Handle, attached to the heat shield of the basket (2, 5)
47  Ventilating unit (1, 4, 5)
48  Ventilating tube (6, 9)
49  \Ventilating tube, the three-side enclosing part (6, 9)
50  Cover, of the ventilating tube (6, 9)
51 Closing one end of the ventilating tube (5, 6)
52 Inletopening (1,5, 6)
53 Injector opening (5, 6)
54  Ejectoropening (5,6, 9)
55  OQutlet opening (.1 . 5, 6)
56 Injector (5,7, 8)
57 Ejector (5,7,8,9)
58  Ventilating slide (5, 7, 8)
39  Injectorvalve (5,6,7,8)
60 Ejectorvalve (5,86,7,8)
61  Valve, of the inlet opening (5, 7, 8)
62  Rear part of the ventilating slide (5, 6, 7, 8)
63 Injectortube (1, 6)
64  Ejectortube (1, 6)
65  Ventilating tube filling (7, 8)
66  Front opening, in the front wall of the housing (1, 5)
67  Coupling bar (5, 6, 9)
68  Coupling hook (6)
69  Slide coupling (6,7, 8)
70 Motor, for the slide movement (5, 6)
71 Joint, of the coupling bar  (6)
72 Intervening space, for the coupling bar 9)
73 Slot, for the coupling hook (6)
74 Notches, two opposite of V-shape 6)
75 Opening, for the coupling notch (6, 8)
76  Slot, for the slide coupling (6)

PCT/SE93/00204

-
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The claims defining the invention are as follows:

1.

A hot-air oven for preparing food without frying fat, said oven comprising a housing (2) and an
oven compartment (1) with a container (6, 7) which is insertable into the front panel (3) for
reciving and preparing food products by means of hot air heated in the oven compartiment by
heating devices, characterized in, that between the hausing (2) and the oven compartment (1) a
space being arranged to guide cooling air (79) around the oven compartment and connected on
the front side of the oven to a duct (18) betweenheat shields (4, 20, 21) facing the oven
compartment and to cooling air ducts (5, 22, 23) connected to the housing.

2.

A hot-air oven as claimed in claim 1, characterized in, that it is equipped with a fan (13) for
. sucking in cooling air via a cooling air filter (14) and for flushing of all the sides of the oven

compartment, for gaining outer surfaces with a touch-safe temperature.

3.
A hot-air oven as claimed in claims 1 and 2, characterized in, that the housing (2) is equipped
with openings (15) for supplying cooling air to the said duct (18) and to the outlet openings (19)
to emit cooling air to the atmosphere.

4.
A hot-air oven as claimed in the claims 1 to 3, characterized in, that it is equipped with adevice
(47) to regulate the amount of water vapour in the oven compartment (1) under working
conditions.

5.

A hot-air oven as claimed in the claims 1 to 4, characterized in, that the device for controlling
the amount of water vapour consists of a ventilation device, mounted in the cooling air guiding
spalt between the oven compartment (1) and the housing (2) and in the form of a ventilation
tube (48).

B.

A hot-air oven as claimed in the claims 1 to 5, characterized in, that the ventilation tube (48) is
equipped with openings in the form of an iniet opening (52), an injector opening (53) and an
ejector opening (54) together with a movable ventilation slide (58).
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7.
A hot-air oven as claimed in the claims 1 to 7, characterized in, that the position of the

ventilation slide is adjustable.

8. .
A hot-air oven as claimed in the claims 1 to 7, characterized in, to optimize the hot air effect on
the products.

9.

A hot-air oven as claimed in of the claims 1 to 8, characterized in, means (16) to guide and
reduce the temperature of the out steaming cooling air (79).

10. .

A hot-air oven as claimed in the claims 1 to 9, characterized in,that the container is comprizing
a rotable basket holder (6) and into this mountable basket (7).

3

»
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, AMENDED CLAIMS
., [received by the International Bureau on 7 August 1993 (07.08.93);
~original claims 1-10 replaced by amended claims 1-10 (2 pages)]

1.

A hot-air oven for preparing food without frying tat, said oven comprising a housing (2) and an
oven compartment (1) with a container (6, 7) which is insertable into the front panel (3) of for
receiving and preparing food products by means of hot air heated in the oven compartment by
heating devices, characterized in, that between the housing (2) and the oven compartment Na
space (80) is designed that aliows the cooling air forced into the space (80) by the coocling air
fan (13) to be distributed on the one hand to a space formed in the front panel (3), space
arranged to guide cooling air (79) around the oven compartment and being connected on the
front side of the oven to a duct (18) between heat shields (4, 20, 21) facing the oven
compartment and to cooling air ducts (5, 22, 23) contend to the housing, and on the other hand
through a ventilation device (47) for regulation of the amount of water vapour in the oven
compartment (1) under working conditions.

2

A hot-air oven as claimed in claim 1, characterized in, that the cooling air fan (13) is arranged to
suck in cooling air via a cooling air filter (14) for flushing of all the sides of the oven
compartment, for keeping the outer surfaces of the oven at a touch-safe temperature and to
provide the ventilation device (47) with a sufficent airflow to accomplish injector and ejector
effects.

3.

A hot-air oven as claimed in claims 1 and 2, characterized in, that the housing (2) is equipped .
with openings (15) for supplying cooling air to the said duct (18) and to the outlet opening (19)
of this and via an inlet opening (52) to the outlet opening (66) of the ventilation device (47), both
of them to emit air to the atmosphere.

4,

A hot-air oven as claimed in any one of the claims 1 to 3, characterized in, that it is equipped
with a ventilation device (47) which is arranged to regulate the amount of water vapour in the
oven compartment (1) under working conditions by using some parts of the air flow of the
device to reduce the energy and steam content of the ventilation air.

5.

A hot-air oven as claimed in any one of the claims 1 to 4, characterized in, that the device for
controlling the amount of water vapour is consists of a ventilation device (47) fhat is mounted in
the cooling air guiding space (80) between the oven compartment (1) and the housing (2) and
has the form of a ventilation duct (18).
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6.

A hot-air oven as claimed in any one of the claims 1 to 5, characterized in, that the ventilation
duct (48) is equipped with openings in the form of inlet openings (52), an injector opening (53)
and an ejector opening (54) together with a movable ventilation slide (58).

7.

A hot-air oven as claimed in any one of the claims 1 to 6 characterized in, a ventilation slide
(58) the position of which is adjustable, in addition to which this slide, in closed position, is
arranged 1o allow the oven compartment (1) to be connected to the atmosphere via a pressure
relief device (77).

8.

A hot-air oven as claimed in any one of the claims 1 to 7, characterized in, that the air outlet
openings (16) are arranged to emit air from the housing (2) to direct and reduce the
temperature of the outstreaming cooling air (79).

9.

A hot-air oven as claimed in any one of the claims 1 to 8, characterized in, that the air flows
through the duct (18) of the front panel (3) always, and independently of the position of the
ventilation slide (58), are in a predefermined and thereby controllable relation to one another.

10.

A hot-air oven as claimed in any one of the claims 1 to 9, characterized in, that the heat
protecting shield (4) and the cooling air outlet (5) of the front panel (3) form a cooled air duct
(18), that is closely connected to the air outlet (15), in such a way that all the outstreaming or
sucked-in air passing these air outlets is forced to pass through the cooled air duct (18) of the
front panel (3).

*

LAY
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