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Description

[0001] The presentinventionrelates toadomestic bak-
ing oven incorporating a convection assembly with an
electric heater, which is provided with a flat support for
the electric heater resistor assembled in combination with
an air fan for the heat distribution in the baking chamber.

Prior art

[0002] Domestic baking ovens, fitted with an electric
heater assembly in the baking chamber, of the type for
the convection of the heat generated by a circular-shaped
electrical heating resistor, which is associated with a fan
mounted at the centre of the rear wall of the chamber,
are already known. The fan distributes the air heated by
the resistor all round the baking chamber, for which pur-
pose additional walls in the chamber form a cooled air
intake duct towards the resistor and one or more ducts
forimpelling the air heated in its flow towards the chamber
by the resistor. These heater assemblies are fitted in the
oven chamber by means of the separate individual fixing
of component of the heater assembly, the fan, the resistor
and its electrical connector, a support bracket for the re-
sistor insulated electrically from the metallic casing of the
oven, and the additional walls forming the forced air
ducts. Examples of this type of baking oven are those
disclosed in WO-02/39021-A1, EP-319373-A1and in GB
1598333 A.

[0003] Also known is a domestic baking oven that in-
corporates a forced air heater, as that disclosed in EP-
852317-A1, whose electrical heating resistor is the type
with a thick film deposited on several flat panels, which
are arranged in the baking chamber in front of the con-
vector fan and, in addition, form the forced hot air flow
delivering and distribution ducts. This construction of the
convection ducts needs various flat supports for the re-
sistors, which have to be installed in a succession in the
oven carrying out a mounting operation separate from
that of the fan.

[0004] In known ovens the components comprised in
the convection heater are supplied separately for assem-
bly of the oven, being further fixed individually to the metal
structure of the oven, and special means are required for
fixing each component, such as for the fan and the re-
sistor panels as well as for the electrical connectors.

Disclosure of the invention

[0005] The objectofthe presentinventionis adomestic
baking oven according to claim 1.

[0006] The heaterassembly according to the invention
is formed as a separate supply unit, including the con-
vection fan, one or more flat resistors in thermal contact
with a panel supporting the resistors which is traversed
by the air flow generated from the baking chamber by
the fan, and the electrical connection means, so that for
its installation itis handled as a single sub-assembly sep-
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arate from the oven structure, which permits its installa-
tion in different domestic baking oven models by means
of a single connection device between the fan and the
heater panel, which in turn acts as a support for the single
heater assembly, fixed directly to the rear wall of the
chamber by means of quick-fixing accessories and with-
out the use of additional walls for forming the forced hot
air flow force and distribution ducts.

[0007] Inrespect of the known forced convection heat-
ers that use several panels with flat or thick film resistors,
the heater assembly of the invention has the advantage
of being provided with a single resistor substrate-panel,
which is completely flat and economical to manufacture,
besides providing efficient heating as the circulating air
is heated against the two opposing faces of the flat sub-
strate-panel.

[0008] Compared with known forced convection heat-
ers using ring-shaped tubular type heating resistors it is
an advantage of the heater assembly of the invention
that its flat resistor has low thermal mass, so that the
baking chamber is saved from an excessive rise in tem-
perature due to thermal inertia and at the same time rapid
heating of the chamber is generated by means of a small
electrical output.

Description of the drawings
[0009]

Figure 1 is a front view of a convection heater as-
sembly installed in a baking oven.

Figure 2 is a cross-sectional view of the heater as-
sembly according to line II-Il in figure 1.

Detailed description of an embodiment of the inven-
tion

[0010] Inreferenceto FIGS. 1 and 2, one embodiment
of the baking oven 1 comprises a baking chamber 3
formed by means of a vertical rear oven wall 2 and a
number of adjacent metallic walls 2a, and a heater as-
sembly 4 fixed on said rear wall 2 in order to generate a
flow of forced hot air distributed all round chamber 3. The
heater assembly 4 comprises a radial blade fan 8 driven
by a motor 9 a rotary fan shaft 10 forcing the hot air de-
livery flow 6, a heater support panel 11, 12 in the form of
a flat plate with two sides, a front one 11a and a rear one
11b, bearing on one of them a flat heating resistor 12 in
thermal contact with the respective face 11a, 11b, and a
single connecting and support device 7 fixed to the rear
wall 2, all oftheminstalled as a single sub-assembly 7-12,
including the means for electrical connection 16 as well.
[0011] The heater panel 11, 12 carrying the heating
resistor 12 is preferably structured as a substantially flat
substrate strip 11, on either the front face 11a or rear
face 11b of which there is placed in thermal contact a flat
resistor or preferably deposited a thick film heating re-
sistor 12, in order to improved thermal transmission to
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the substrate-panel 11, which is made of a metal sheet
coated with an electrical insulating layer which is at the
same time a good thermal conductor.

[0012] The heater assembly 4 is mounted on the rear
wall 2 of the oven solely by means of the connecting
device 7, which is fixed directly to the rear wall 2 of the
chamber by means of screws or quick-fastening acces-
sories of the turn-and-lock type, not shown in the draw-
ings. The connecting device 7 is made up of a circular
central plate 7a which is placed in contact with the rear
wall 2, and from its periphery there project a number of
radial arms 13 extended in the form of a funnel widening
inthe direction of the chamber 3, leaving air flow openings
14 between them. The central plate 7a is crossed by the
rotary shaft 10 of the fan securing it, for purposes of sup-
porting the fan 8 and its motor 9 in the heater assembly.
[0013] The substrate-panel 11 carrying the heating re-
sistor 12 is substantially ring-shaped with an outside di-
ameter referred to in figure 1 as "De", and it is made of
a metal sheet, such as of stainless steel having a high
strength for coupling to the connecting device 7. The an-
nular substrate 11 has a central opening 11c with a di-
ameter "D1" on the edge of which it is supported, con-
nected to the radial arm ends 13a of said coupling device
7, the substrate 11 positioned on a plane parallel to that
of rotation of the blades 8 and separated from the rear
wall 2 by a space of width "W". The length of the fan shaft
10 crossing the space "W" determines an equivalent sep-
aration distance between the plane of the blades 8 and
the rear wall 2.

[0014] Between both the rear wall 2 of the oven and
the substrate 11, are formed the force flow ducts for a
part of the hot air flow supply, which is first directed at
the baking chamber 3 by way of the hollows 14 between
two radial support arms 13, on the rear face 11b of the
heating panel 11,12, and then distributed by way of the
peripheral space between the heater assembly 4 and the
adjacent walls 2a of the oven. On account of their diam-
eter "Df" smaller than the diameter "Di" of the opening
11c, the circular periphery of the rotary blades 8 is sub-
stantially interposed inside the heater panel 11,12, so
that a portion of the hot air flow 6 is due to the central
intake air flow 5 sucked by the fan 8, which runs over the
front face 11a of the heater panel.

[0015] The heater assembly 4 is installed as a single
supply sub-assembly on the rear wall 2 of the oven by
means of a single operation for fitting the whole heater
assembly 4, including the fan motor 9 and its thermal
insulation from the oven walls. For mounting the heater
assembly 4 is inserted from the mouth of the chamber
passing the motor 9 to the outside of the oven. The open-
ing 15 in the rear wall 2 required for this operation has a
diameter larger than the diameter "Dm" of motor 9. The
central support plate 7a has a diameter "Ds" larger than
the through-hole opening 15 in the wall, so it is placed in
contact with the rear wall 2 internally. Owing to this ar-
rangement of the heater assembly 4 on the rear wall 2,
the electrical connection cables 16 of the heating resistor
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are run to the outside of the oven by way of the interme-
diate space "W", guided on the radial arms 13 of the
support, thus terminating the heater assembly 4 instal-
lation operation in the chamber 3 of the oven.

Claims

1. Domestic baking oven provided with an electric heat-
er assembly (4) for heating the oven chamber (3) of
the type employing the convection of a hot air flow
(6) generated by way of a flat electrical resistor (12),
the baking oven (1) comprising a rear wall (2) and a
number of adjacent chamber walls (2a), a convection
fan (8,9,10) having a motor (9) and a rotary shaft
(10) atleast one panel (11) for supporting the heating
resistor (12), and means (7a, 13a) for connecting the
fan (8,9,10) and the at least one panel (11) to said
chamber walls (2,2a), wherein a hot air flow (6) is
forced and distributed across the oven chamber (3)
by means of a duct made up of said walls (2,2a) and
the at least one panel (11), wherein the heater as-
sembly (4) is provided with a single panel (11) for
supporting the electrical resistor (12), which is sub-
stantially flat and arranged parallel to said rear wall
(2), bein separated from the latter by a given space
width W, characterised in that the electrical resistor
(12) is ring-shaped, the convection fan (8, 9, 10) is
mounted in the centre of the rear wall (2), the heater
assembly (4) is provided with a device (7) for cou-
pling both the fan (8) and its motor (9) and the at
least one panel (11), as a single support means of
the heater assembly (4) on the rear wall (2), whereby
the heater assembly (4) is built as a subassembly
(7-10) mountable as a whole in a single operation
directly on the rear wall (2) of the chamber.

2. The baking oven of claim 1, wherein said device (7)
for coupling and supporting the heater assembly (4)
is provided with a central plate (7a) fixed to the rear
wall (2) of the chamber, and with means (13, 14) for
coupling the atleast one heater panel (11,12) to said
central plate (7a) separated from the latter by said
space width "W", so forming a duct for impelling an
air flow between said rear wall (2) and the at least
one heater panel (11,12).

3. The baking oven of claim 1, wherein said device (7)
coupling and supporting the heater assembly (4) is
provided with a central plate (7a) fixed to the rear
wall (2) of the chamber and with a number of radial
arms (13) extended in the direction of the chamber
(3) supporting the at least one heater panel (11,12)
separated by said space width "W" from the rear wall,
forming a duct for impelling said air flow (6) between
said rear wall (2) and the at least one heater panel
(11, 12).
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The baking oven of claim 1, wherein said heater pan-
el (11,12) has a central opening (11c) in which the
radial convection fan (8) blade rotation plane is in-
terposed, separated from the rear wall (2) by its ro-
tary shaft (10) for forcing the air flow (6) up against
both faces of the at least one heater panel (11,12).

The baking oven of claim 1, wherein said at least
one heater panel (11,12) takes the form of flat plate
provided with a central opening (11c) for the inter-
position of the fan (8) rotation blades and a peripheral
edge (13a) for its support by means of said heater
assembly coupling device (7).

The baking oven of claim 1, wherein said at least
one heater panel (11,12) supporting the electrical
resistor (12) takes the form of a metallic substrate-
sheet (11) with two front (11a) and rear (11b) heating
surfaces and the electrical resistor (12) is the type
comprising a thick film deposited on a surface (11a,
11b), and with a central opening (11c) in the heating
substrate in which the rotation plane of the fan (8)
blades is interposed, so the air flow (5,6) generated
by the fan (8) is heated on both surfaces (11a, 11b)
of the substrate-sheet.

Patentanspriiche

1.

Haushaltsbackofen, ausgestattet mit einer elektri-
schen Heizanordnung (4) zum Beheizen der Ofen-
kammer (3), von Art, welche die Konvektion eines
warmen Luftstroms (6) verwendet, der anhand eines
flachen elektrischen Widerstands (12) generiert
wird, wobei der Backofen (1) eine Riickwand (2) und
eine Reihe von angrenzenden Kammerwanden (2a),
einen Konvektionsventilator (8, 9, 10), der einen Mo-
tor (9) und eine Drehwelle (10) aufweist, mindestens
ein Feld (11) zum Tragen des Heizwiderstands (12),
und Mittel (7a, 13a) zum Verbinden des Ventilators
(8, 9, 10) und des mindestens einen Felds (11) mit
den Wanden (2, 2a) aufweist, wobei ein heiller Luft-
strom (6) umgewalzt und anhand eines Kanals, der
aus den Wanden (2, 2a) und dem mindestens einen
Feld (11) besteht, Gber die Ofenkammer (3) verteilt
wird, wobei die Heizanordnung (4) mit einem einzi-
gen Feld (11) zum Tragen des elektrischen Wider-
stands (12) versehen ist, der im Wesentlichen flach
ist und parallel zu der Riickwand (2) angeordnet ist,
wobei er davon um eine gegebene Abstandsbreite
W getrenntist, dadurch gekennzeichnet, dass der
elektrische Widerstand (12) ringférmig ist, wobei der
Konvektionsventilator (8, 9, 10) in der Mitte der Riick-
wand (2) montiertist, die Heizanordnung (4) miteiner
Vorrichtung (7) versehen ist, um sowohl den Venti-
lator (8) und seinen Motor (9) als auch das minde-
stens eine Feld (11) als einziges Tragermittel der
Heizanordnung (4) an der Riickwand (2) zu koppeln,
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wodurch die Heizanordnung (4) als Baugruppe (7
bis 10) aufgebaut ist, die insgesamt in einem einzi-
gen Arbeitsgang direkt an der Riickwand (2) der
Kammer montiert werden kann.

Backofen nach Anspruch 1, wobei die Vorrichtung
(7) zum Koppeln und Tragen der Heizanordnung (4)
mit einer mittleren Platte (7a), die an der Riickwand
(2) der Kammer befestigt ist, und mit Mitteln (13, 14)
zum Koppeln des mindestens einen Feldes (11) mit
der mittleren Platte (7a), die von diesem um die Ab-
standsbreite "W" beabstandet ist, versehen ist, wo-
durch sie einen Kanal bilden, um einen Luftstrom
zwischen der Rickwand (2) und dem mindestens
einen Feld (11, 12) umzuwalzen.

Backofen nach Anspruch 1, wobei die Vorrichtung
(7), welche die Heizanordnung (4) koppelt und tragt,
mit einer mittleren Platte (7a), die an der Riickwand
(2) der Kammer befestigt ist, und mit einer gewissen
Anzahl von radialen Armen (13), die sich in der Rich-
tung der Kammer (3) erstrecken und das mindestens
eine Feld (11, 12) tragen, das um die Abstandsbreite
"W"von der Rickwand entfernt ist, versehen ist, wo-
durch ein Kanal gebildet wird, um den Luftstrom (6)
zwischen der Rickwand (2) und dem mindestens
einen Feld (11, 12) umzuwalzen.

Backofen nach Anspruch 1, wobei das mindestens
eine Feld (11, 12) eine mittlere Offnung (11c) auf-
weist, in der die Drehebene der radialen Schaufeln
des Konvektionsventilators (8) eingeschobeniist, ge-
trennt von der Rickwand (2) durch seine Drehwelle
(10), um den Luftstrom (6) gegen die beiden Seiten
des mindestens einen Feldes (11, 12) umzuwalzen.

Backofen nach Anspruch 1, wobei das mindestens
eine Feld (11, 12) die Form einer flachen Platte an-
nimmt, die mit einer mittleren Offnung (11¢) zum Ein-
schieben der Drehschaufeln des Ventilators (8) und
mit einem umlaufenden Rand (13a) zum Tragen der-
selben anhand der Vorrichtung (7) zum Koppeln der
Heizanordnung versehen ist.

Backofen nach Anspruch 1, wobei das mindestens
eine Feld (11, 12), das den elekirischen Widerstand
(12) tragt, die Form einer metallischen Substratfolie
(11) mit zwei vorderen (11a) und hinteren (11 b)
Heizflachen annimmt, und der elektrische Wider-
stand (12) von der Art ist, die einen dicken Film auf-
weist, der auf einer Oberflache (11a, 11b) aufgetra-
gen ist, und mit einer mittleren Offnung (11¢) in dem
Heizsubstrat, in dem die Drehebene der Schaufeln
des Ventilators (8) eingeschoben ist, so dass der
Luftstrom (5, 6), der von dem Ventilator (8) erzeugt
wird, auf den beiden Oberflachen (11a, 11b) der
Substratfolie erhitzt wird.
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Revendications

Four domestique, équipé d’un ensemble de chauf-
fage électrique (4) pour chauffer la chambre du four
(3), du type utilisant la convection d’'un courant d’air
chaud (6) généré au moyen d’une résistance élec-
trique plate (12), le four (1) comprenant une paroi
arriére (2) etun certain nombre de parois de chambre
adjacentes (2a), un ventilateur de convection (8, 9,
10) présentant un moteur (9) et un arbre rotatif (10),
au moins un panneau (11) pour supporter la résis-
tance chauffante (12), et des moyens (7a, 13a) pour
connecter le ventilateur (8, 9, 10) et ledit au moins
un panneau (11) auxdites parois (2, 2a), dans lequel
un courant d’air chaud (6) est forcé et distribué a
travers la chambre du four (3) au moyen d’une con-
duite composée desdites parois (2, 2a) et dudit au
moins un panneau (11), dans lequel 'ensemble de
chauffage (4) est muni d’'un seul panneau (11) pour
supporter la résistance électrique (12), qui est subs-
tantiellement plate et agencée en paralléle a la paroi
arriere (2), en étant séparée de cette derniére par
une largeur d’espacement W donnée, caractérisé
en ce que larésistance électrique (12) est annulaire,
le ventilateur de convection (8, 9, 10) est monté au
centre de la paroi arriere (2), 'ensemble de chauf-
fage (4) est muni d’'un dispositif (7) pour accoupler
aussi bien le ventilateur (8) et son moteur (9) que
ledit au moins un panneau (11), comme un seul
moyen de support de 'ensemble de chauffage (4)
sur la paroi arriére (2), de maniére a ce que I'ensem-
ble de chauffage (4) soit construit comme un sous-
ensemble (7 a 10) qui peut étre monté globalement
au cours d'une seule opération directement sur la
paroi arriere (2) de la chambre.

Four selon la revendication 1, dans lequel ledit dis-
positif (7) pour accoupler et supporter 'ensemble de
chauffage (4) est muni d’'une plaque centrale (7a)
fixée a la paroi arriére (2) de la chambre, et de
moyens (13, 14) pour accoupler ledit au moins un
panneau (11) a ladite plaque centrale (7a) séparée
de ce dernier par ladite largeur d’espacement "W",
formant ainsi une conduite pour forcer un courant
d’air entre ladite paroi arriere (2) et ledit au moins un
panneau (11, 12).

Four selon la revendication 1, dans lequel ledit dis-
positif (7) accouplant et supportant 'ensemble de
chauffage (4) est muni d’'une plaque centrale (7a)
fixée a la paroi arriére (2) de la chambre et d’'un cer-
tain nombre de bras radiaux (13) étendus dans la
direction de la chambre (3) supportant ledit au moins
un panneau (11, 12) séparé par ladite largeur d’es-
pacement "W" de la paroi arriére, formant une con-
duite pour forcer ledit courant d’air (6) entre ladite
paroi arriére (2) et ledit au moins un panneau (11,
12).
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4.

Four selon la revendication 1, dans lequel ledit au
moins un panneau (11, 12) présente une ouverture
centrale (11c) dans laquelle est interposé le plan de
rotation des aubes radiales du ventilateur de con-
vection (8), séparé de la paroi arriere (2) par son
arbre rotatif (10) pour forcer le courant d’air (6) contre
les deux faces dudit au moins un panneau (11, 12).

Four selon la revendication 1, dans lequel ledit au
moins un panneau (11, 12) prend la forme d’une pla-
que plate munie d’'une ouverture centrale (11c) pour
l'interposition des aubes tournantes du ventilateur
(8) et d’'un bord périphérique (13a) pour son support
au moyen dudit ensemble de chauffage accouplant
le dispositif (7).

Four selon la revendication 1, dans lequel ledit au
moins un panneau (11, 12) supportant la résistance
électrique (12) prend la forme d’une feuille de subs-
trat métallique (11) avec deux surfaces chauffantes
avant(11a) etarriere (11b) etlarésistance électrique
(12) est du type comprenant une couche épaisse
déposée sur une surface (11a, 11 b), et avec une
ouverture centrale (11¢) dans le substrat chauffant
dans lequel le plan de rotation des aubes de venti-
lateur (8) est interposé, de sorte que le courant d’air
(5, 6) généré par le ventilateur (8) est chauffé sur les
deux surfaces (11a, 11b) de la feuille de substrat.
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