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Description

[0001] The present invention refers to an apparatus
for cooking food, adapted to perform cooking by means
of a flow of flue gases which, generated by a plurality of
heating elements, is forced by one or more fans to cir-
culate in one or more heat exchangers arranged in a
heat-exchanging relation with the cooking cavity in
which the food to be cooked is arranged.
[0002] Apparatuses are known in the art, in which the
burner, or the element provided to diffuse the flue gas
in the air, is enclosed in a chamber forming the actual
combustion chamber, into which a flow of air is forced
which is taken in from the outside and blown against said
burner by a normal fan.
[0003] Such apparatuses are in fact known in the art
by the term "forced-draft" owing to exactly that flow of
air blown towards the burner; they substantially differ
from the so-called "atmospheric" apparatuses in that no
forced air flow is provided in the latter type of equipment.
[0004] The US-A-4 240 397 discloses a gas-fuelled
oven with a thermostatically controlled gas supply valve
which supplies fuel to the gas burner at cycled intervals.
The US-A-5 197 665 discloses a water heater whereby
a blower is maintained in operation for a preset time to
exhaust substantially all combustion gases.
[0005] The main advantage of such apparatuses lies
in the fact that a much greater heat output is generated
and transferred here with respect to equally sized burn-
ers and heat exchangers not provided with said forced-
draft feature.
[0006] The so blown air is used not only as both pri-
mary air and secondary air for combustion purposes, but
also as "purging" air for the cavity in which the burner is
housed, all such terms being well-known to all those
who are skilled in the art, so that they shall not be ex-
plained any further here.
[0007] Current standards require a minimum vential-
tion time to be provided in forced-draft systems before
the burner is actually ignited.
[0008] Such a ventilation period is intended to
"purge", ie to remove any possible presence of fuel gas
that may be stagnating there due to possible leakages
through the plug of the gas valve, in view of avoiding
explosion risks.
[0009] Usually, the purging time shall be selected so
as to ensure that the total volume of fresh air circulated
in the period turns out to amount to at least five times
the volume of the combustion chamber increased by the
volume of the heat exchanger and the flue outlet con-
duit.
[0010] At present, such a purging of these volumes
with fresh air and the subsequent ignition of the fuel gas
take place according to a definite procedure: in order to
avoid the above mentioned risks of explosion, the igni-
tion of the fuel gas is enabled by the system and carried
out after a pre-determined period of operation of the fan
blowing fresh air into the chambers and conduits con-

cerned. This practically means that, each time that the
gas must be ignited, for instance owing to the com-
mands sent by a thermostat controlling the operation,
such an ignition is delayed by the time needed to per-
form such a purge and is actually carried out upon the
conclusion of said purging phase.
[0011] It therefore ensues that the rapidity in the re-
sponse to the commands sent in by a thermostat, ie. the
effectiveness of the same thermostatic control, is seri-
ously impaired, with clear disadvantages for both the
quality of the cooking results and the total time needed
for cooking, the latter resulting logically much longer.
[0012] The need therefore arises to provide a cooking
apparatus of the forced-draft type, in particular for pro-
fessional kitchens and catering applications, which
overcomes the above cited drawbacks with a simple, re-
liable construction utilizing readily available techniques,
and at the same time is capable of ensuring a maximum
extent of safety against the risks of accidental gas ex-
plosions.
[0013] It therefore is a purpose of the present inven-
tion to disclose such a cooking apparatus having the
characteristics as substantially recited with particular
reference to the appended claims. It will anyway be
more clearly and readily understood from the descrip-
tion that is given below by way of non-limiting example
with reference to the accompanying drawings, in which:

- Figure 1 is a schematic view of some among the
main component parts of an oven according to the
present invention;

- Figure 2 is a schematic view of a first embodiment
of a cooking apparatus according to the present in-
vention;

- Figure 3 is the wiring diagram of an electric control
circuit according to a second embodiment of a cook-
ing apparatus according to the present invention.

[0014] For reasons of greater practicalness, refer-
ence will be made in the following description to typical
gas burners operating in an atmospheric ambient, being
it clearly understood that any type of generally available
gas, such as methane, town gas or LPG (various pro-
pane/butane mixtures) may be used therewith, where-
as, in order to make it easier for the invention itself to
be more readily understood, the example will be used
of a food cooking oven as the cooking apparatus, while
it will be appreciated that the invention itself equally ap-
plies to a number of even very different kinds of cooking
apparatuses.
[0015] Referring now to Figures 1, 2 and 3, these are
shown to illustrate a food cooking oven of the fan-as-
sisted or forced-convection type used in professional
kitchens, comprising a cooking cavity 1, a combustion
chamber 2 provided with a gas burner 3, a heat ex-
changer 4 that doubles as a flue conduit for exhausting
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the products of combustion, the flame 5 generated by
the burner also penetrating said heat exchanger ar-
rangement.
[0016] There are also provided further normally used
devices and means, such as a flame detector 6, the gas
igniter 7 and the gas delivery conduit 8, in which an on-
off valve 9 is arranged for actuation by a control unit 10.
[0017] The oven is also provided with a blower means
14 adapted to take in an air flow from the outside ambi-
ent and blow the same flow into said combustion cham-
ber 2.
[0018] All electric circuits of the oven are furthermore
connected to the power supply line through a main on-
off switch 13, as this is shown in Figure 3.
[0019] Upon starting a cooking operation, the oven is
of course cold, or anyway at a lower temperature than
actually needed, so that setting the thermostat to the
desired cooking temperature value causes said thermo-
stat to close and, therefore, the burner to be ignited by
energizing the igniter 7.
[0020] Anyway, such an operation does not imply any
risk of explosion, since ignition is only enabled after the
closure of the main on-off switch 13, which in this way
immediately and directly energizes the blower 14 that in
this way is able to ventilate and, as a result, purge the
combustion chamber.
[0021] Ignition is further prevented from taking place
by the fact that, even if the thermostat 21 is closed, the
same thermostat is however connected to the power
supply line only through a delaying means 16, preferably
a time-delay relay 16 which is in turn energized by a
pressure switch 17 arranged on the mouth of the blower
and actuated by the air flow brought about by such a
blower.
[0022] Based on such explanations, it will now be pos-
sible to readily understand how such an oven actually
operates. Upon closing the main on-off switch 13, the
blower starts purging the combustion chamber and, at
the same time, causes the pressure switch 17 to close,
so that the latter will immediately energize also the time-
delay means 16.
[0023] The related triggering terminals 19 and 20 are
closed only after a pre-determined period of time, during
which the combustion chamber is purged, and their be-
ing closed causes a particular circuit 20 of the control
unit 10 to be connected to the power supply line, so that
it will be able to immediately operate the igniter 7 for the
ignition of the burner. It will therefore be fully appreciated
that such an igniter is by all means and positively oper-
ated only after such a delay time is elapsed and the com-
bustion chamber has therefore been purged.
[0024] Upon reaching the pre-set cooking tempera-
ture, the thermostat 21 opens, but this has actually no
effect on the time-delay relay 16, which therefore stays
closed since it is being energized by the main on-off
switch 13 on the one hand and, on the other hand, by
the pressure switch 17 that is actuated by the still oper-
ating blower 14.

[0025] As a result, in the periods during which there
is no combustion going on in the combustion chamber,
ie. the burner is off, the ventilation thereof is anyway as-
sured, regardless of the actual operation of the other
functional parts of the oven.
[0026] When the temperature in the cooking cavity of
the oven sinks back to the value at which the thermostat
is set to trip, due to the fact that the time-delay relay 16
had been kept closed all the time, the circuit 25 is im-
mediately energized, so that the igniter 7 is operated
again.
[0027] It therefore can be noticed that such a circuit
arrangement assures a proper pre-ventilation of the
combustion chamber soon after the oven is turned on,
but before the burner is actually ignited. It furthermore
ensures that all subsequent ignitions, triggered by the
thermostat, as well as the related extinctions of the burn-
er occur instantaneously upon the tripping of said ther-
mostat, thereby dramatically improving the control of the
oven temperature, since the temperature in the interior
of the cooking cavity is usually kept at a pre-determined
level by the setting of the thermostat, which provides for
bringing about the appropriate sequence of ignition and
extinction phases of the burner accordingly.
[0028] The only element that in this case intervenes
to slow down such a sequence of ignition/extinction
phases of the burner is the delay of the thermostat in
tripping following a change in the oven temperature, but
this is actually due to other causes that neither are of
any relevance as far as the present invention is con-
cerned nor impair the validity thereof.
[0029] According to a simplified variant of the inven-
tion, the purging of the combustion chamber is simply
and fully obtained also under blower-off conditions, ie.
with de-energized blower (see Figure 2), by the simple
natural ventilating action of the atmospheric air flowing
through said combustion chamber by passing through
the heat exchanger 4 on the one side and, on the other
side, through at least an adequately sized opening 26
that is provided in an appropriate position on one side
of the combustion chamber.
[0030] For a correct, balanced operation of the oven
it is of course necessary for said opening 26 to be suf-
ficiently large so as to enable the combustion chamber
to be correctly ventilated by said natural air flow within
a pre-determined time. On the other hand, the same
opening 26 shall however not be too large, ie. so large
as to become a possible way through which the air
blown into the combustion chamber, which must be
mainly used as primary air and secondary air for the
combustion of the gas, can leak.
[0031] Anyway, the identification of the most appro-
priate position, shape and size of such an opening 26,
or such openings 26 as the case may be, can effectively
be obtained through a series of comparative experi-
ments that are well within the capability of anyone skilled
in the art.
[0032] The aim is in this manner reached of ensuring
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that, when the burner is off, the combustion chamber is
anyway ventilated permanently and, as a result, purged
by a modest, but sufficient natural flow of atmospheric
air that enables the burner to be ignited immediately, so
that the need no longer arises for a special preliminary
phase of forced ventilation and purging of said combus-
tion chamber to be provided before igniting the burner.

Claims

1. Gas-fuelled apparatus for cooking food, comprising
a cooking chamber (1), a main on-off electric switch
(13) connecting the electric system of the apparatus
to the power supply line, a combustion chamber (2),
a forced-draft gas burner (3), a heat exchanger (4)
with possibly a flue exhaust conduit, and a cooking
cavity, blower means (14) being associated to said
combustion chamber and adapted to circulate a
flow of atmospheric air in a substantially open loop
formed by said combustion chamber and said heat
exchanger, a thermostat (21) that must close to en-
able the igniter (7) to operate to ignite the gas burner
(3), the opening of said thermostat causing a valve
(9) provided in the gas delivery conduit (9) to be
closed by the action of a control unit (10), charac-
terized in that said control unit (10) assures that
after the first closing/opening cycle of said thermo-
stat (21) following the actuation of the main on-off
switch (13), each subsequent closure of said ther-
mostat allows for said igniter (7) to immediately ig-
nite said gas burner.

2. Gas-fuelled apparatus according to the introductory
part of claim 1, characterized in that it is provided
with blower means (14) adapted to blow air taken
in from outside and capable of starting the purging
phase of said combustion chamber immediately up-
on said main on-off electric switch (13) being
switched on, said blower means being activated as
long as said main on-off electric switch is switched
on.

3. Gas-fuelled apparatus according to claim 2, char-
acterized in that said blower means are capable
of completing the purging phase of the combustion
chamber in a pre-determined period of time.

4. Cooking oven according to claim 3, characterized
in that:

- the first ignition of the burner, after said main
on-off switch (13) is switched on, occurs after
a pre-determined ventilation time has elapsed
subsequently to the closure of said thermostat
(21), said pre-determined ventilation time being
at least equal to the time needed for said com-
bustion chamber and the heat exchanger (4) to

be purged,

- said pre-determined ventilation time is estab-
lished by time-delay means (16).

5. Cooking apparatus according to claim 4, charac-
terized in that said air for ventilating and purging
said combustion chamber is exhausted through the
same flue-gas heat exchanger (4).

6. Cooking apparatus according to any of the preced-
ing claims 2 to 5, characterized in that all ignitions
of the gas burner in said combustion chamber oc-
curring after the first one following said main on-off
electric switch having been switched on, take place
immediately upon respective closures of said ther-
mostat (21).

7. Cooking apparatus according to claim 5, charac-
terized in that it is provided with means (17) adapt-
ed to detect the presence of an air flow generated
by said blower means (14), and that, when such a
presence is detected, an operating terminal of said
time-delay means (16) is connected to one of the
internal poles of said main on-off electric switch, the
other operating terminal of said time-delay means
being connected to the other of said internal poles
of said main on-off electric switch.

8. Cooking apparatus according to claim 1, charac-
terized in that the combustion chamber is provided
with at least an atmospheric opening (26), prefera-
bly said heat exchanger (4) itself, adapted to pro-
vide a natural exhaust way to unburnt fuel gases.

9. Cooking apparatus according to claim 8, charac-
terized in that said combustion chamber is provid-
ed with at least an opening (26) adapted to bring
about a natural admission of a flow of external air
into said chamber (2), and that each ignition of the
gas in said combustion chamber taking place after
said main electric on-off switch heving been
switched on, occurs immediately upon respective
closures of said thermostat (21).

Patentansprüche

1. Gasbetriebene Vorrichtung zum Zubereiten von Le-
bensmitteln, die eine Kochkammer (1), einen elek-
trischen Haupt-An/Aus-Schalter (13), der das elek-
trische System der Vorrichtung mit der Stromver-
sorgungsleitung verbindet, eine Brennkammer (2),
einen Druckzug-Gasbrenner (3), einen Wärmetau-
scher (4), der möglicherweise eine Abgasleitung
aufweist, und einen Kochholraum, eine Geblä-
seeinrichtung (14), die mit der Brennkammer ver-
bunden ist und einen Strom atmosphärischer Luft

5 6



EP 0 809 078 B1

5

5

10

15

20

25

30

35

40

45

50

55

in einem im Wesentlichen offenen Kreis zirkulieren
lässt, der durch die Brennkammer und den Wärme-
tauscher gebildet wird, einen Thermostat (21), der
sich schließen muss, um den Zünder (7) in die Lage
zu versetzen, den Gasbrenner (3) zu zünden, um-
fasst, wobei das Öffnen des Thermostats bewirkt,
dass ein Ventil (9), das in der Gaszuführzuleitung
(8) vorhanden ist, durch die Wirkung einer Steuer-
einheit (10) geschlossen wird, dadurch gekenn-
zeichnet, dass die Steuereinheit (10) gewährlei-
stet, dass nach dem ersten Schließ/Öffnungs-Zy-
klus des Thermostats (21) auf die Betätigung des
Haupt-An/Aus-Schalters (13) folgend, jedes folgen-
de Schließen des Thermostats ermöglicht, dass der
Zünder (7) den Gasbrenner sofort zündet.

2. Gasbetriebene Vorrichtung nach dem einleitenden
Teil von Anspruch 1, dadurch gekennzeichnet,
dass sie mit einer Gebläseeinrichtung (14) verse-
hen ist, die von außen angesaugte Luft bläst und in
der Lage ist, die Spülphase der Brennkammer un-
mittelbar nach dem Anschalten des elektrischen
Haupt-An/Aus-Schalters (13) in Gang zu setzen,
wobei die Gebläseeinrichtung solange aktiviert ist,
wie der elektrische Haupt-An/Aus-Schalter ange-
schaltet ist.

3. Gasbetriebene Vorrichtung nach Anspruch 2, da-
durch gekennzeichnet, dass die Gebläseeinrich-
tung in der Lage ist, die Spülphase der Brennkam-
mer innerhalb eines vorgegebenen Zeitraums ab-
zuschließen.

4. Kochherd nach Anspruch 3, dadurch gekenn-
zeichnet, dass:

- das erste Zünden des Brenners nach dem An-
schalten des Haupt-An/Aus-Schalters (13) er-
folgt, nachdem eine vorgegebene Belüftungs-
zeit auf das Schließen des Thermostats (21)
folgend verstrichen ist, wobei die vorgegebene
Belüftungszeit wenigstens der Zeit entspricht,
die erforderlich ist, um die Brennkammer und
den Wärmetauscher (4) auszuspülen,

- wobei die vorgegebene Belüftungszeit durch
eine Zeitverzögerungseinrichtung (16) be-
stimmt wird.

5. Kochvorrichtung nach Anspruch 4, dadurch ge-
kennzeichnet, dass die Luft zum Belüften und
Ausspülen der Brennkammer über den gleichen
Abgas-Wärmetauscher (4) abgeleitet wird.

6. Kochvorrichtung nach einem der vorangehenden
Ansprüche 2 bis 5, dadurch gekennzeichnet,
dass alle Zündvorgänge des Gasbrenners in der
Brennkammer, nach dem ersten auf das Anschal-

ten des elektrischen Haupt-An/Aus-Schalters fol-
gend unmittelbar nach entsprechenden Schließvor-
gängen des Thermostats (21) stattfinden.

7. Kochvorrichtung nach Anspruch 5, dadurch ge-
kennzeichnet, dass sie mit einer Einrichtung (17)
versehen ist, die das Vorhandensein eines durch
die Gebläseeinrichtung (14) erzeugten Luftstroms
erfasst, und dass, wenn dieses Vorhandensein er-
fasst wird, ein Betätigungsanschluss der Zeitverzö-
gerungseinrichtung (16) mit einem der inneren Pole
des elektrischen Haupt-An/Aus-Schalters verbun-
den wird, wobei der andere Betätigungsanschluss
der Zeitverzögerungseinrichtung mit dem anderen
der inneren Pole des Haupt-An/Aus-Schalters ver-
bunden wird.

8. Kochvorrichtung nach Anspruch 1, dadurch ge-
kennzeichnet, dass die Brennkammer mit wenig-
stens einer Öffnung (26) zur Atmosphäre hin, vor-
zugsweise dem Wärmetauscher (4) selbst, verse-
hen ist, die einen natürlichen Ableitungsweg für
nicht verbrannte Brenngase bildet.

9. Kochvorrichtung nach Anspruch 8, dadurch ge-
kennzeichnet, dass die Brennkammer mit wenig-
stens einer Öffnung (26) versehen ist, die einen na-
türlichen Einlass für einen Strom äußerer Luft in die
Kammer (1) bewirkt, und dass jedes Zünden des
Gases in der Brennkammer nach dem Anschalten
des elektrischen Haupt-An/Aus-Schalters unmittel-
bar nach entsprechenden Schließvorgängen des
Thermostats (21) stattfindet.

Revendications

1. Appareil alimenté au gaz pour cuire de la nourriture,
comprenant une chambre de cuisson (1), un inter-
rupteur électrique marche-arrêt principal (13) re-
liant le système électrique du dispositif à la ligne
d'alimentation électrique, une chambre de combus-
tion (2), un brûleur à gaz (3) à tirage forcé, un
échangeur de chaleur (4) avec éventuellement un
conduit d'échappement, et une cavité de cuisson,
des moyens de soufflerie (14) étant associés à la-
dite chambre de combustion et étant adaptés pour
faire circuler un courant d'air atmosphérique dans
une boucle sensiblement ouverte formée par ladite
chambre de combustion et ledit échangeur de cha-
leur, un thermostat (21) qui doit se fermer pour per-
mettre à l'allumeur (7) de fonctionner pour allumer
le brûleur à gaz (3), l'ouverture dudit thermostat pro-
voquant la fermeture d'une vanne (9), prévue sur le
conduit de délivrance de gaz (9), sous l'action d'une
unité de commande (10), caractérisé en ce que
ladite unité de commande (10) assure qu'après le
premier cycle de fermeture/ouverture dudit ther-
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mostat (21) après l'actionnement de l'interrupteur
marche-arrêt principal (13), chaque fermeture ulté-
rieure dudit thermostat permet audit allumeur (7)
d'allumer immédiatement ledit brûleur à gaz.

2. Appareil alimenté au gaz selon la partie d'introduc-
tion de la revendication 1, caractérisé en ce qu'il
est muni de moyens de soufflerie (14) adaptés pour
souffler de l'air capté à l'extérieur et il est capable
de démarrer la phase de purge de ladite chambre
de combustion immédiatement dès la mise en mar-
che de l'interrupteur électrique marche-arrêt élec-
trique (13), lesdits moyens de soufflerie étant ac-
tionnés tant que ledit interrupteur électrique mar-
che-arrêt principal est en marche.

3. Appareil alimenté au gaz selon la revendication 2,
caractérisé en ce que lesdits moyens de soufflerie
sont capables d'assurer complètement la phase de
purge de la chambre de combustion sur une période
de temps prédéterminée.

4. Four de cuisson selon la revendication 3, caracté-
risé en ce que :

- le premier allumage du brûleur, après que ledit
interrupteur marche-arrêt principal (13) a été
mis en marche, intervient au bout d'une période
de ventilation prédéterminée après la fermetu-
re dudit thermostat (21), ladite période de ven-
tilation prédéterminée étant au moins égale au
temps nécessaire pour purger ladite chambre
de combustion et ledit échangeur de chaleur
(4),

- ladite durée de ventilation prédéterminée est
établie par des moyens à retardateur (16).

5. Appareil de cuisson selon la revendication 4, carac-
térisé en ce que ledit air pour ventiler et purger la-
dite chambre de combustion est rejeté à travers le
même échangeur de chaleur de gaz d'échappe-
ment (4).

6. Appareil de cuisson selon l'une quelconque des re-
vendications 2 à 5, caractérisé en ce que tous les
allumages du brûleur à gaz dans ladite chambre de
combustion intervenant après le premier suivant la
mise en marche dudit interrupteur électrique mar-
che-arrêt principal, intervient immédiatement après
les fermetures respectives dudit thermostat (21).

7. Appareil de cuisson selon la revendication 5, carac-
térisé en ce qu'il est muni de moyens (17) adaptés
pour détecter la présence d'un écoulement d'air gé-
néré par lesdits moyens de soufflerie (14), et en ce
que, quand cette présence est détectée, une borne
active desdits moyens retardateur (16) est connec-
tée à l'un des pôles internes dudit interrupteur élec-

trique marche-arrêt principal, l'autre borne active
desdits moyens à retardateur étant connectée à
l'autre desdits pôles internes dudit interrupteur élec-
trique marche-arrêt principal.

8. Appareil de cuisson selon la revendication 1, carac-
térisé en ce que la chambre de combustion est mu-
nie d'au moins une ouverture atmosphérique (26),
de préférence ledit échangeur de chaleur (4) lui-
même, adaptée pour fournir une voie d'échappe-
ment naturelle aux gaz combustibles non brûlés.

9. Appareil de cuisson selon la revendication 8, carac-
térisé en ce que ladite chambre de combustion est
munie d'au moins une ouverture (26) adaptée pour
provoquer une admission naturelle d'un courant
d'air extérieur dans ladite chambre (2), et en ce que
ledit allumage du gaz dans ladite chambre de com-
bustion intervenant après que ledit interrupteur
électrique marche-arrêt principal a été mis en mar-
che, s'effectue immédiatement après les fermetu-
res respectives dudit thermostat (21).
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