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(57) A food cooking device (10) comprising a hood
(11) delimiting a cooking chamber (12) open at the bottom
and including hollow walls (13) delimiting a gap (14) of
the hood (11) having no ducts therein: The cooking de-
vice (10) further comprises a firebox (51) located outside
and below the cooking chamber (12) and a duct (20) hav-

ing a closed lower end (21) arranged in the vicinity of the
firebox (51) and an open upper end (22) in communica-
tion with the gap (14) of the hood (11). The duct (20) and
said gap (14) are filled with a mixture of salts acting as
heat transfer fluid.
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Description

Technical Field

[0001] The presentinvention relates to a food cooking
device.
[0002] More particularly, the present invention relates

to a food cooking device providing for the use of a heat
transfer fluid for conducting heat required for food cook-

ing.
Prior Art

[0003] Prior art food cooking devices include ovens in
which heat required for cooking is produced by using
burning wood or coal placed in an environment directly
in contact wit the chamber in which food to be cooked is
placed.

[0004] Insaid cooking devices, food is in direct contact
with smokes produced by the combustion. This makes
such devices unsuitable for use with low-value biomass-
es (for instance pruning waste, vine branches, shells of
shellfruit and fruit stones) and unsuitable for use in closed
spaces, because of the smokes and the bad smells.
[0005] Ovens providing for the use of a heat transfer
fluid flowing in suitable channels formed in the oven walls
are also known. Such ovens can be used with a heat
source external to the oven, used for heating the heat
transfer fluid. For instance, the oven described in docu-
ment US4262026A includes a horizontal platen inside
which a channel extending from a platen inlet connection
to a platen outlet connection is formed. The inlet and
outlet connections are connected through channels ex-
ternal to the platen, and hence to the oven, and arranged
on the same horizontal plane as the platen. A salt reser-
voir, provided with a suitable heat source adapted to melt
the salts, and a pump adapted to make the molten salts
circulate in the channels external to the platen and the
internal channel of the platen are arranged along said
channels.

[0006] The Applicant has however realised that such
ovens are structurally complex, since they require the
provision of a circuit for the passage of the heat transfer
fluid and of a pump to make the heat transfer fluid circu-
late in the circuit.

[0007] It is an object of the present invention to over-
come the problems and the limitations of the prior art, by
providing a cooking device that does not expose food to
smokes produced by the combustion and that is struc-
turally and constructively simple to be made.

[0008] It is another object of the invention to provide a
versatile cooking device, adapted for low temperature
cooking of light foods.

[0009] The above and other objects are achieved by
means of the cooking device as claimed in the appended
claims.
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Description of the Invention

[0010] The cooking device according to the present
invention comprises a hood delimiting a cooking chamber
open at the bottom and including hollow walls. Said hol-
low walls delimit a gap of the hood, which gap has no
ducts therein.

[0011] The cooking device further comprises a firebox
(or combustion chamber) located outside and below the
cooking chamber, and a duct having a closed lower end
arranged in the vicinity of the firebox and an open upper
end in communication with the gap of the hood.

[0012] According to the invention, the ductand the gap
are filled with a mixture of salts, adapted to be molten by
the heat generated by the firebox and acting as heat
transfer fluid.

[0013] In accordance with the invention, a coating
made of an insulating material is applied to hood surfaces
facing the outside of the cooking chamber. Such a coating
comprises at least one detachable portion arranged on
a horizontal surface out of said surfaces facing the out-
side of the cooking chamber. Such a detachable portion,
if detached, allows putting said horizontal surface of the
hood in communication with the outside, thereby advan-
tageously creating a conductive cooking point on which
pots or pans can be placed.

[0014] The cooking device further comprises a height-
adjustable support intended for a baking pan and ar-
ranged below the cooking chamber. Such a support is
configured to move the baking pan from a starting posi-
tion, distal from and located outside the hood, to a final
position located inside the hood.

[0015] The cooking device further comprises a tem-
perature detector associated with the support for the bak-
ing pan or with the baking pan.

[0016] According to the invention, the cooking device
further comprises a weighting device on which the firebox
rests. The weighting device is adapted to detect the
weight of the firebox and therefore of the fuel contained
in the firebox.

[0017] According to the invention, the cooking device
further comprises a carbon monoxide detector adapted
to detect the amount of carbon monoxide produced dur-
ing combustion in the firebox.

[0018] In accordance with a further aspect of the in-
vention, the cooking device further comprises a fuel sup-
ply system adapted to supply fuel to the firebox. Accord-
ing to the invention, the fuel is preferably biomass.
[0019] The cooking device further comprises a tem-
perature detector attached to the duct and adapted to
detect the temperature of an outer surface of the duct.
[0020] According to the invention, the cooking device
comprises a control unit. Such a control unitis configured
to control and coordinate the operation of the cooking
device, by performing different tasks, including the tasks
disclosed hereinafter.

[0021] The control unit is configured to control means
for adjusting the height of the support for the baking pan
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depending on the temperature detected by the temper-
ature detector associated with the support for the baking
pan or with the baking pan.

[0022] The control unitis configured to actuate the fuel
supply system when the weight detected by the weighting
device is below a given weight threshold.

[0023] The control unit is configured to stop the fuel
supply system in the event that the temperature detected
by the temperature detector attached to the duct exceeds
a given temperature threshold.

[0024] The control unit is configured to control a fan
adapted to insufflate air onto the firebox depending on
the amount of carbon monoxide detected by the carbon
monoxide detector.

Brief Description of the Figures

[0025] The above and other features and advantages
of the present invention will become more apparent from
the following description of preferred embodiments given
by way of non-limiting examples with the help of the ac-
companying Figures:

- Fig. 1 is a perspective view of the cooking device
according to the present invention, in which the in-
side of the first compartment can be seen;

- Fig.2isaperspective view of the hood of the cooking
device shown in Fig. 1

- Fig. 3is a perspective view in which part of the inside
ofthe firstand the second compartments of the cook-
ing device according to the invention can be seen;

- Fig.4is a perspective view in which part of the inside
of the first compartment, of the second compartment
and of the double bottom of the cooking device ac-
cording to the invention can be seen;

- Fig.5is a perspective view in which part of the inside
of the second compartment of the cooking device
according to the invention can be seen;

- Fig. 6 is a perspective view of the support for the
baking pan and of the means for adjusting the sup-
port height, which are partly housed within the third
compartment of the box-type element of the cooking
device according to the invention;

- Fig. 7 is a perspective view in which the inside of the
third compartment, housing the supply system, and
of the first compartment of the box-type element of
the cooking device according to the invention can be
seen;

- Fig. 7ais a perspective view of a detail of the supply
system and of the inside of the first compartment of
the box-type element according to the invention;

- Fig.7bisanenlarged view of the first rotating cylinder
of the supply system according to the invention;

- Fig. 7c is an enlarged view of the second rotating
cylinder of the supply system according to the inven-
tion;

- Fig. 8 is a perspective view of the outer upper part
of the box-type element;
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- Fig.9 is a view similar to Fig. 6, relating to an alter-
native embodiment of the invention;

- Fig. 10 is a perspective view of the baking pan and
of a temperature detector in accordance with the al-
ternative embodiment shown in Fig. 9;

- Fig. 10ais an enlarged view of the temperature de-
tector shown in Fig. 10.

Description of some Preferred Embodiments of the
Invention

[0026] Referringto Fig. 1, a cooking device 10 accord-
ing to the present invention comprises a hood 11 delim-
iting a cooking chamber 12, a firebox (or combustion
chamber) 51 located outside and below cooking chamber
12, and a duct 20 extending from firebox 51 to hood 11.
[0027] Referring to Figs. 2 and 3, hood 11 comprises
hollow walls 13 delimiting a gap 14 inside hood 11. Such
a gap 14 has no ducts therein. Duct 20, made of metal,
has a closed lower end 21 arranged in the vicinity of fire-
box 51 and an open upper end in communication with
gap 14 of hood 11. A salt mixture, for instance an eutectic
mixture of sodium nitrate and potassium nitrate, charac-
terised by an optimum heat exchange coefficient and by
a reduced volume variation during the melting process
and capable of attaining high temperatures (exceeding
500°C), is present in duct 20 and in gap 14 of hood 11.
Said salt mixture is molten thanks to the heat produced
by firebox 51 and it acts as a heat transfer fluid for trans-
ferring heat from firebox 51 to cooking chamber 12. Ad-
vantageously, the molten salt mixture also acts as a heat
accumulating medium contributing to make cooking de-
vice 10 convenient from the energetic point of view and
hence economical.

[0028] In accordance with the preferred embodiment
illustrated, hood 11 is made in an upturned U shape, i.e.
itincludes atop horizontal side 11a and two vertical sides,
namely a rear side 11b and a front side 11c. Hood 11 is
provided at its sides with two panels 15 (side panels),
hinged on a horizontal or vertical hood side, to allow
opening the hood. Surfaces 13d, 13e, 13f of sides 11a,
11b, 11c of hood 11 facing the inside of cooking chamber
12 are adapted to transfer heat from gap 14 of hood 11
to cooking chamber 12. Surfaces 13a, 13b, 13c of sides
11a, 11b, 11c¢ of hood 11 facing the outside of cooking
chamber 12 are instead coated with a layer of a material
insulating against high temperatures, in orderto limitheat
dispersion towards the outside of hood 11. Similarly, also
both side panels 15 are coated with an insulating mate-
rial, in order to maintain heat inside cooking chamber 12.
[0029] Theinsulatinglayerhasone or more detachable
portions 16, preferably circular, on top horizontal side
11a. Such portions 16, if detached, allow putting outer
surface 13a of top side 11a directly in communication
with the outside, thereby advantageously creating con-
ductive cooking points on which pots or pans can be
placed.

[0030] Hood 11 further has an opening 17, preferably
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located in the lower face of one of the vertical sides, for
instance rear side 11b, and associated with open upper
end 22 of duct 20 so as to put gap 14 of hood 11 in
communication with duct 20.

[0031] Hood 11 further has an opening 18 that can be
closed, preferably formed in an upper face of vertical side
11b, in opposite position relative to opening 17. Opening
18 that can be closed is for instance a threaded bore in
which a bolt can be screwed. Through such an opening
18 that can be closed it is possible to introduce the salt
mixture into gap 14 and hence into duct 20.

[0032] Cooking device 10 further comprises a box-type
element 30 acting as a bearing member for the device
and internally housing firebox 51, as it will be disclosed
in more detail below. For instance, box-type element 30
is substantially parallelepiped shaped, with a rectangular
base having substantially the same size (width and
length) as top horizontal side 11a of hood 11, and it com-
prises a rear wall 30a, a front wall 30b, a first side wall
30c and a second side wall 30d. Two vertical supports
32 extend upwards from a wall of box-type element, for
instance from rear wall 30a. Hood 11 is fastened to such
supports 32, for instance by means of two metal tongues
33 bent in "L" shape, one tongue for each support. A
vertical portion 33a of each tongue 33 is applied on the
corresponding support 32 and is fastened thereto, for
instance by means of screws, and the horizontal other
portion 33 is applied on horizontal side 11a of hood 11
and is fastened thereto, forinstance by means of screws.
[0033] Box-type element 30 is closed at its top by a top
horizontal panel 35 (lid) and is vertically divided into an
upper part 36 and a lower double bottom 37 defined by
a first lower horizontal panel 38 and by a second lower
horizontal panel 39 located at a height exceeding the
height of the first one.

[0034] ReferringtoFigs. 1,2 and 3, in accordance with
the preferred embodiment illustrated, duct 20 has an up-
per portion 20a located outside box-type element 30 and
a lower portion 20b located inside box-type element 30.
Lower end 21 of duct 20, which is located slightly above
the second lower horizontal panel 39 of double bottom
37, is preferably wedge-shaped, with a front face 23 in-
clined down to become joined with a rear face 24 of duct
20. Moreover, duct 20 is externally coated with a layer
of insulating material, except on front face 23 of the
wedge, which forms the element through which heat pro-
duced by the firebox is transferred to the salt mixture
contained in duct 20.

[0035] Preferably, a temperature detector (not shown)
is applied onto duct 20, for instance, in upper part 20a of
the duct, and is placed in direct contact with the metal
surface of the same duct, in correspondence of an open-
ing formed in the insulating layer.

[0036] ReferringtoFigs.3and4,arectangularopening
40 is provided in the second lower panel 39 of box-type
element 30, in correspondence of wedge-shaped end
21, and it puts double bottom 37 in communication with
upper part 36 of box-type element 30. A drawer 41, sliding
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on suitable guides (not shown) towards a first side wall
37c of double bottom 37, is provided in double bottom
37, in correspondence of opening 40 of the second lower
panel 39. Moreover, a weighting device 45, preferably of
electronic type, is provided below the guides, the weight-
ing device being arranged on the first bottom panel 38
and in correspondence of said opening 40 of the second
lower panel 39. Weighting device 45 is laterally equipped
with two pantographs 46, which extend upwards through
opening 40 and on which firebox 51 rests, and it is con-
figured to detect the weight of the fuel contained in firebox
51.

[0037] Referring to Fig. 3, according to the embodi-
ment illustrated, firebox 51 is a box-type element com-
prising a bottom horizontal base 52, a front vertical sur-
face 53 and two side vertical surfaces 54 shaped as rec-
tangular trapezia having the great bases 54a at the bot-
tom and the small bases 54b at its top. Bottom base 52
of firebox 51 rests on pantographs 46 and it is riddled in
order to allow ash produced by the combustion to fall
down towards drawer 41 below, which advantageously
prevents ash from depositing on weighting device 45. In
this manner, weighting device 45 only detects the weight
of the fuel contained in firebox 51.

[0038] Two holes, namely a lower hole 53a and an up-
per hole 53b, located below one another, are formed in
front vertical surface 53 of firebox 51. Moreover, firebox
51 is open at its top, both between oblique sides 54c¢ and
between small bases 54d of trapezoidal side surfaces
54. Moreover, oblique sides 54c preferably have sub-
stantially the same inclination as inclined front face 23 of
wedge-shaped lower end 21 of duct 20, and the open
surface between said oblique sides 54c is closed by said
inclined front face 23 of said wedge-shaped lower end
of duct 20. The geometry of firebox 51 described above
allows optimising heat exchange between firebox 51 and
duct 20. Since firebox 51 must be adapted to be weighted
by means of weighting device 45, it is not fastened to
duct 40 and thus, in operating conditions, the weight of
the fuel contained in firebox 51 will cause a slight lowering
of the same firebox and consequently a small spacing
between duct 20 and firebox 51.

[0039] Upper portion 36 of box-type element 30 is char-
acterised by an internal division into compartments, func-
tional to the different components it houses.

[0040] A first compartment 61 of box-type element 30
internally contains firebox 51 and lower portion 20b of
duct 20, and it is delimited by a first internal partition 64
extending from rear wall 30a of box-type element 30,
preferably perpendicularly thereto, and by a second in-
ternal partition 65 extending from the first internal parti-
tion 64 to the first side wall 30c of box-type element 30,
preferably perpendicularly to the latter. The internal sur-
faces of said first compartment 61 are preferably coated
with an insulating layer. It is to be appreciated that rear
wall 30a and the first side wall 30c of box-type element
30 have been omitted in Fig. 1 in correspondence of the
first compartment 61, so as to make the inside thereof
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visible.

[0041] An opening 66, preferably rectangular, is
formed in the first internal partition 64 of the first com-
partment 61 and is located in correspondence of firebox
51 at a height slightly above the same firebox. Through
said opining, which has a width that preferably does not
exceed the length of small bases 54d of trapezoidal side
surfaces 54 of firebox 51, fuel is supplied to the firebox,
as it will be illustrated below.

[0042] Three holes, namely a lower hole 61a, an inter-
mediate hole 61b and an upper hole 61c, arranged in line
below one another, are provided in the second internal
partition 65 of the first compartment 61. Among said
holes, lower hole 61a is aligned with lower hole 53a of
firebox 51 and is connected thereto by means of a pipe
67, intermediate hole 61b is aligned with upper hole 53b
of firebox 51 and upper hole 61c is located at a height
slightly exceeding the height of firebox 51. It is to be ap-
preciated that the second internal partition 65 has been
omitted in Fig. 3 for the sake of clarity, even though bot-
tom hole 61a, intermediate hole 61b and upper hole 61¢
formed therein remain visible.

[0043] An outer wall of the first compartment 61, pref-
erably side wall 30c, is provided with an opening closed
by a door 68, allowing access to the same compartment.
Moreover, rear wall 30a of the compartment has a hole
69, laterally arranged relative to duct 20 in the upper por-
tion of the wall. The combustion smokes are channelled
by means of a sucking fan (not shown) from said hole
into pipes 70, at the beginning of which a carbon mon-
oxide detector (not shown) is provided.

[0044] A second compartment 62 is delimited by the
second internal partition 65 and by a third internal parti-
tion 72 extending from front wall 30b of box-type element
30, preferably perpendicularly thereto, to the second in-
ternal partition 65.

[0045] Referring in particular to Figs. 3 and 4, priming
means adapted to prime combustion in the firebox are
housed in the second compartment 62. Said priming
means consist for instance of a resistor 75 mounted on
a movable slide 76 configured so as to move resistor 75,
through hole 61b, from a starting position outside firebox
51 to afinal, priming position inside firebox 51, by making
resistor 75 pass through upper hole 53b of firebox 51.
[0046] Slide 76 is for instance slidably mounted on
guides (not shown), fastened to a scaffold 77, and it is
integral with a rack 76 coupled with a motor-driven pinion
79, whereby the rotation of pinion 79 causes the forward
or rearward movement of slide 76. Pinion 79 is driven by
a respective motor (not shown).

[0047] The second compartment 62 also houses a mo-
tor-driven fan 81 adapted to insufflate air into firebox 51
through bottom hole 61a of the second internal partition
65, communicating with lower hole 53a of firebox 51
through pipe 67, previously described.

[0048] Cooking device 10 preferably further comprises
a flame detector 82, received in upper hole 61c of the
second internal partition 65 and adapted to detect wheth-
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er a combustion process is occurring in firebox 51.
[0049] Preferably, an outerwall of the second compart-
ment 62, for instance side wall 30c, is provided with an
opening, closed by a door 83 (shown in Fig, 1), allowing
access to the same compartment.

[0050] Referring in particular to Fig. 6, in accordance
with the embodiment illustrated, cooking device 10 fur-
ther comprises a height-adjustable support 91 for a bak-
ing pan 92, onto which a grid 98 can be placed. Such a
support 91, consisting for instance of two orthogonally
arranged horizontal small metal bars 91a, 91b, the one
arranged lengthways and the other arranged widthways,
is associated with height-adjusting means configured to
raise and lower support 91 in order to move baking pan
92 from a starting position, distal from and outside hood
11, to a final position inside hood 11.

[0051] The means for adjusting the height of the sup-
port comprise a rack 93 and a motor-driven pinion 94.
Rack 93, vertically arranged, preferably in a central re-
gion of box-type element 30, extends from the inside of
box-type element 30 up to a height above lid 35 of box-
type element 30, passing through a suitable opening
formed in lid 35. Support 91 for the baking pan is secured
to an upper end 93a of rack 93. Preferably, rack 93 slides
inside a section bar 95 acting as a guide. Such a section
bar 95, having for instance rectangular cross sectional
shape, extends from the second lower panel 39 of box-
type element 30, to which it is fastened, up to a height
above lid 35 of box-type element 30, and it too passes
through said opening in lid 35, which preferably has the
same shape and size as section bar 95. Below lid 35,
section bar 95 has an opening 95a uncovering a portion
of the toothing of rack 93, where motor-driven pinion 94
is coupled with the same rack. Pinion 94 is driven by a
respective motor (not shown), for instance a brushless
electric motor, secured to lid 35 of box-type element 30.
It is to be appreciated that lid 35 has not been shown in
Fig. 6, in order to show the portion of the adjusting means
located inside box-type element 30. Moreover, also the
third internal partition 72 is not shown.

[0052] In accordance with a further embodiment, the
cooking device includes two supports with a respective
baking pan (and grid, if any), each equipped with its own
height-adjusting means like those described above. This
advantageously allows cooking simultaneously foods at
different temperatures.

[0053] Referring to the embodiment shown in Fig. 6,
in the vicinity of upper end 93a of rack 93 a temperature
detector 96 is provided, ferrule 96a of which is supported
forinstance by means of a circumference-adjustable col-
lar 97 secured to rack 93.

[0054] In accordance with a further embodiment, tem-
perature detector 96 is arranged slightly above grid 98
in order to detect the temperature closer to food being
cooked. For instance, as shown in the embodiment illus-
trated in Figs. 9 and 10, a tubular support 110, fastened
to baking pan 92, extends up to a height above grid 98,
and a clamp 111 configured to clamp temperature de-
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tector 96 is located at its upper end. More particularly,
referring to Fig. 10a, clamp 111 comprises for instance
afirst small bar 111a secured to tubular support 110 and
a second, movable small bar 110b, connected to the first
small bar 111a by means of bolts 112, so as to clamp
temperature detector 96 between the first and the second
small bars. Cable 96b of temperature detector 96 passes
inside tubular support 110 and exits through a hole of
baking pan 92, formed at the base of tubular support 110,
and a corresponding hole 91c formed in support 91. Pref-
erably, moreover, a grommet 113 is secured to section
bar 95 in order to guide cable 96b (only partly shown). It
is to be appreciated that lid 35 has not been shown in
Fig. 9, in order to show the portion of the adjusting means
located inside box-type element 30. Moreover, also the
third internal partition 72 is not shown.

[0055] Furthermore, the means for adjusting the height
of support 91 are equipped with a settable stop member
adapted to prevent food on baking pan 92 or grid 98 from
contacting hood 11, more particularly surface 13d of hor-
izontal side 11a of hood 11, and becoming burnt, since
such a surface 13d is the heat source for cooking cham-
ber 12.

[0056] Referring to Fig. 7, a third compartment 63 of
box-type element 30, separated from the two other com-
partments by the first internal partition 64 and the third
internal partition 72, houses a supply system 100 adapt-
ed to supply firebox 51 with fuel It is to be appreciated
that lid 35, front wall 30b, the second side wall 30d and
the third internal partition 72 have not been represented
in Fig. 7, in order to show the inside of the third compart-
ment 63, with supply system 100, and the inside of the
first compartment 61.

[0057] Supply system 100 comprises a fuel container
101, amechanical arm 102 equipped with a gripper 102a,
and a chute 103.

[0058] Container 101 is adapted to contain fuel to be
supplied to firebox 51, more particularly granular fuel, for
instance biomass in form of pellets or woodchips or even
low-value biomass, such as pruning waste, vine branch-
es, shells of shell fruit, fruit stones and so on. Such dif-
ferent fuels can be used both separately and mixed to-
gether.

[0059] The container, located in a front region of the
third compartment 63, preferably has a frusto-conical up-
per portion 101a connected at its bottom with a cylindrical
lower portion 101b. Upper portion 101a having, in use,
a substantially vertical axis, is open at its top to allow
loading the fuel Lower portion 101b, having axis inclined
relative to the vertical direction, for instance by about 60°,
towards a rear region of the third compartment 63, has
a side surface 101c open at its top to allow taking fuel by
means of gripper 102a of mechanical arm 102, and a
bottom end closed by means of a closing wall 101d, for
instance of hemispherical shape.

[0060] Mechanical arm 102 is preferably arranged be-
tween container 101 and chute 103 and is configured to
take fuel from container 101 by means of gripper 102a
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and to release said fuel onto chute 103.

[0061] Advantageously, the arrangement of container
101 spaced apart from chute 103 allows preventing a
possible combustion propagation from firebox 51 to-
wards the fuel present on chute 103 from reaching also
container 101, thereby making supply system 100 safer.
[0062] Chute 103, preferably made of refractory mate-
rial, comprises an inclined plane 103a delimited by two
vertical side walls 103b, and extends from a top end,
secured for instance to the second side wall 30d of box-
type element 30, to a bottom end 103d located in the first
compartment 61, immediately above firebox 51, passing
through opening 66 formed in the first internal partition
64 and located, as described before, in correspondence
of firebox 51, slightly above the same.

[0063] Referringin particularto Figs. 7aand 7b, supply
system 100 further comprises a first, motor-driven rotat-
ing cylinder 104, provided with a plurality of flexible bris-
tles 104a, radially extending from a core of said cylinder
and having a length preferably ranging from 5 cm to 25
cm, more preferably ranging from 10 cm to 20 cm Pref-
erably, bristles 104a are uniformly distributed over the
whole length of cylinder 104 and have a density ranging
from 3 to 6 bristles/cm.

[0064] Thefirstrotating cylinder 104 is arranged above
inclined plane 103a of chute 103, transversely thereto
and in such a manner that ends 104b of bristles 104a
proximal to inclined plane 103a are spaced apart from
said inclined plane 103a by a distance preferably ranging
from 4 mm to 8 mm, more preferably a distance of 6 mm,
so as to allow passage of fuel having a grain size smaller
than said distance and to allow bristles 104a to interact
with fuel granules of greater size, thereby making them
advance in downstream direction. For instance, the first
rotating cylinder 104 is arranged with its axis of rotation
on side walls 103b of chute 103.

[0065] Preferably, moreover, the first rotating cylinder
104 is located at a distance from bottom end 103d of
chute 103 ranging from 15 cm to 40 cm, more preferably
from 25 cm to 35 cm, ie. at about one third the overall
length of chute 103 starting from said bottom end 103d,
so that the fuel granules are kept uniformly distributed
down to said bottom end 103d. Indeed, agreater distance
would entail that the granules, since they move down
along the chute at different speeds (due to their different
shapes), could become again accumulated.

[0066] Referring in particular to Figs. 7a and 7c, a
transverse opening 106 is provided in the lower portion
of chute 103, in the third compartment 63, slightly before
opening 66 of the first internal partition 64. A second mo-
tor-driven rotating cylinder 105 is located in correspond-
ence of said transverse opening 106, and its axis of ro-
tation 105d is arranged below inclined plane 103a of
chute 103, whereas its surface 105a has a plurality of
grooves 105b alternating with ridges 105c arranged
lengthways on the cylinder. A portion of surface 105a of
cylinder 105 extends through said transverse opening
106, slightly above inclined plane 103a of chute 103. The
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distance between two subsequent ridges 105 preferably
ranges from 1 cm to 3 cm and more preferably is 2 cm.
Grooves 105b are preferably 2 mm to 5 mm deep, and
more preferably are 3 mm deep. It is to be appreciated
that internal partition 64 has been omitted in Fig. 7¢ for
the sake of clarity.

[0067] Advantageously, the first rotating cylinder 104,
thanks to the spacing between end 104b of its bristles
104a and inclined plane 103a of chute 103, allows pas-
sage of fuel having a grain size smaller than the same
spacing, which fuel thus freely reaches the second rotat-
ing cylinder 105. Fuel having a coarser grain size stops
on the contrary against bristles 104a of the first rotating
cylinder 104 that, while rotating, make the fuel orderly
advance towards the second rotating cylinder 105.
[0068] Advantageously, the second rotating cylinder
105, thanks to its grooves 105b and ridges 105c, allows
pushing fuel towards bottom end 103d of chute 103 and
hence down to firebox 51, preventing it from becoming
accumulated in the lower portion of chute 103.

[0069] Advantageously, moreover, fuel supply system
100 can be used with biomass of different grain size. For
instance, fuels having a size ranging from pellets, having
a diameter of about 5 mm, up to woodchips, having a
thickness of up to five centimetres, can be used. More-
over, the different fuels can be used both separately and
mixed together.

[0070] Referring to Fig. 8, the third compartment 63 of
box-type element 30 is accessible through an opening
formed in lid 35 and closed by a detachable panel 107.
Such an opening is located between two guides 108
placed on lid 35, preferably parallel to rear wall 30a of
box-type element 30. Moreover, such guides 108 extend
beyond lid 35 of box-type element 30 on the side of the
second side wall 30d of box-type element 30, and a work-
ing plane 109, useful for instance for supporting food and
kitchen tools, is placed on the guide portions extending
beyond lid 35. Guides 108 are adapted to actas a support
for an optional removable trolley (not shown), on which
there are mounted a baking pan (not shown) and, above
the baking pan, a motor-driven spit (not shown), so as to
extend the cooking possibilities and to make the cooking
device even more versatile. It is to be appreciated that
baking pan 92 and grid 98 placed on support 91 have
been omitted in Fig. 8 for the sake of clarity

[0071] Advantageously, cooking device 10 further
comprises a control unit 120, for instance a PLC. Such
a control unit 120, which preferably is housed within the
second compartment 62 (Fig. 5), is configured to control
and coordinate the operation of cooking device 10, by
performing different tasks, disclosed below. The control
unit is preferably powered by a battery (not shown), also
housed within the second compartment 62, which also
supplies the different motors described above.

[0072] Control unit 120 is connected to temperature
detector 96 (by means for instance of cable 96b) asso-
ciated with support 91 for baking pan 92 (as shown in
Fig. 6) or with baking pan 92 (as shown in Figs. 9 and
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9a) and controls the means for adjusting the height of
support 91 depending on the temperature indicated by
said temperature detector 96. This advantageously al-
lows keeping food placed on baking pan 92 or on grid 98
at the desired temperature, by moving baking pan 92
towards or away from surface 13d of horizontal side 11a
of hood 11. Moreover, the possibility of moving baking
pan 92 away from hood 11 is particularly advantageous
for the finest foods, requiring lower cooking tempera-
tures.

[0073] Control unit 120 is further connected to elec-
tronic weighting device 45 on which firebox 51 is placed,
and it actuates fuel supply system 100 depending on the
weight detected by weighting device 45. This allows pre-
cisely controlling the amount of fuel present in firebox 51
since, as explained before, ash leaving firebox 51
through its riddled bottom base 52 becomes deposited
in drawer 41 and does not influence the measurement
by weighting device 45. Checking the amount of fuel
present in firebox 51 allows keeping such an amount al-
ways within an optimal range of values, in particular by
actuating supply system 100 when the weight detected
by weighting device 45 is lower than a predetermined
minimum weight threshold, and stopping it when the
weight detected exceeds a predetermined maximum
weight threshold. This feature is particular advantageous
since, owing to the granular structure of the fuel used
(biomass), controlling the supply system through a timer
would not ensure a fuel supply uniform in time.

[0074] Control unit 120 is further connected to temper-
ature detector 25 applied on duct 20 and it controls fan
81 and fuel supply system 100 depending on the tem-
perature indicated by said detector. This advantageously
allows decreasing the speed of or stopping fan 81 and/or
stopping fuel supply system 100 in the event that the
temperature detected exceeds a determined tempera-
ture threshold.

[0075] Control unit 120 is further connected to flame
detector 82 and is configured to control combustion prim-
ing means 75 depending on the combustion activity de-
tected by said flame detector.

[0076] Control unit 120 is further connected to the car-
bon monoxide detector and is configured to control fan
81 depending on the amount of carbon monoxide pro-
duced by the combustion in the firebox.

[0077] Control unit 120 is associated with a control in-
terface (not shown), which is preferably located outside
the second compartment 62, above door 83, and through
which it is possible to set the weight and temperature
threshold values mentioned above and to set up the op-
eration of control unit 120.

[0078] Some phases ofthe operation of cooking device
10 according to the present invention are described here-
inafter.

[0079] Upon cooking device 10 being turned on, con-
trol unit 120 actuates the combustion priming means, by
moving resistor 75 into firebox 51.

[0080] Control unit 120 then actuates supply system
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100, so that mechanical arm 102 takes the fuel from con-
tainer 101 and deposits it on chute 103. The first cylinder
104, equipped with bristles, makes the fuel advance and
uniformly distributes it, and the second cylinder 105, pro-
vided with grooves 105a, makes the fuel fall into firebox
51.

[0081] When the fuel has reached firebox 51, resistor
75, with the help of fan 81, causes priming of the com-
bustion.

[0082] When the combustion has started, control unit
120 governs supply system 100, fan 81 and height-ad-
justing means 93, 94 depending on the various detectors
in device 10, as disclosed before. More particularly:

- supply system 100 is stopped if the temperature de-
tected on duct 20 is excessive;

- supply system 100 is stopped if the weight detected
by weighting device 45 exceeds a given maximal
threshold, and is actuated again when the weight
becomes lower than a minimum threshold;

- fan 81 is turned on when the carbon monoxide de-
tected exceeds a given threshold;

- means 93, 94 for adjusting the height of support 91
for baking pan 92 are actuated to move baking pan
92 away from or towards hood 11 depending on the
temperature detected by detector 96 associated with
support 91.

[0083] The cooking device as described and illustrated
can undergo further changes and modifications lying
within the same inventive principle.

Claims

1. A food cooking device (10) comprising: a hood (11)
delimiting a cooking chamber (12) open atthe bottom
and including hollow walls (13) delimiting a gap (14)
of the hood (11), said gap having no ducts therein;
afirebox (51) located outside and below the cooking
chamber (12); a duct (20) having a closed lower end
(21) arranged in the vicinity of the firebox (51) and
an open upper end (22) in communication with the
gap (14) of the hood (11), said duct (20) and said
gap (14) being filled with a mixture of salts acting as
heat transfer fluid.

2. The device according to claim 1, wherein a coating
made of an insulating material is applied to surfaces
(13a, 13b, 13c) of the hood (11) facing the outside
ofthe cooking chamber (12), said coating comprising
at least one detachable portion (16) arranged on a
horizontal surface (13a) out of said surfaces facing
the outside of the cooking chamber.

3. The device according to claim 1 or 2, comprising a
height-adjustable support (91) intended for a baking
pan (92) and arranged below the cooking chamber
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10.

(12).

The device according to any of the preceding claims,
further comprising a temperature detector (96) as-
sociated with the support (91) for the baking pan (92)
or with the baking pan (92).

The device according to any of the preceding claims,
further comprising a weighting device (45) on which
the firebox (51) lies, said weighting device being
adapted to detect the weight of the firebox (51) and
therefore of the fuel contained in the firebox (51).

The device according to any of the preceding claims,
further comprising a fuel supply system (100) adapt-
ed to supply fuel to the firebox (51).

The device according to any of the preceding claims,
further comprising a temperature detector (25) at-
tached to the duct (20) and adapted to detect the
temperature of an outer surface of the duct (20).

The device according to claim 3 and 4, comprising
a control unit (120) configured to control means (93,
94) for adjusting the height of the support (91) for
the baking pan (92) depending on the temperature
detected by said temperature detector (96).

The device according to claim 5 and 6, comprising
a control unit (120) configured to actuate the fuel
supply system (100) when the weight detected by
the weighting device (45) is below a given weight
threshold.

The device according to claim 7, comprising a control
unit (120) configured to stop the fuel supply system
(100) in the event that the temperature detected by
the temperature detector (25) attached to the duct
(20) exceeds a given temperature threshold.



EP 3 760 928 A1

13b

o 2
o s

————
30— O ~




EP 3 760 928 A1

Fig. 2

54b

105

76

Fig. 3

10



EP 3 760 928 A1

105 66

Fig. 4

77 76

4__’—
—’4////”’f_—— N\ 61
72 | e 5=

Fig. 5

1"



EP 3 760 928 A1

91b

Fig. 6

12



EP 3 760 928 A1

qeol

0T

e
St
i

ecot

R e e
Aot
S e e

i
e

Q€01
60T

13



EP 3 760 928 A1

104

103b 103a

20b

66

103d

23

103

105

39

53a

Fig. 7a

14



EP 3 760 928 A1

103b

104

104b
,‘lfﬁfﬂhmm :
IDerry
\ e i

ikl /ﬂ’illf’iﬁ’lilf'il'l?

\  ’;F;é¢é%??§%g;.A%%”

1043

103a
103b
Fig. 7b
105b 105¢
103a
106 103b
103d

Fig. 7c

15



EP 3 760 928 A1

16

62

Fig. 8



EP 3 760 928 A1

98

Fig. 10

113

17



EP 3 760 928 A1

111a

112

110

Fig. 10a

18



10

15

20

25

30

35

40

45

50

55

EP 3 760 928 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

N

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 20 18 2169

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
A GB 658 884 A (UNICA) 1-10 INV.
17 October 1951 (1951-10-17) F24B1/188
* page 1, lines 67-91; figures 1-3 * F24B1/26
A,D |[US 4 262 026 A (KORKMAZ ISHAK) 1-10
14 April 1981 (1981-04-14)
* column 2, Tines 44-49; figure 1 *
A GB 498 207 A (MERLIN GERIN) 1-10
4 January 1939 (1939-01-04)
* figure 1 *
A US 4 986 253 A (BIENERT WALTER B [US] ET |1-10
AL) 22 January 1991 (1991-01-22)
* claim 1; figure 1/1 *
A US 2 279 000 A (LARSON LEON H) 1-10

7 April 1942 (1942-04-07)
* figure 3 *

TECHNICAL FIELDS
SEARCHED (IPC)

F24B
A21B
F24C
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

The Hague

11 September 2020

Adant, Vincent

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

19




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 760 928 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 20 18 2169

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

11-09-2020
Patent document Publication Patent family Publication

cited in search report date member(s) date

GB 658884 A 17-10-1951 CH 273382 A 15-02-1951
DK 72586 C 04-06-1951
FR 982259 A 08-06-1951
GB 658884 A 17-10-1951

US 4262026 A 14-04-1981  NONE

GB 498207 A 04-01-1939  NONE

US 4986253 A 22-01-1991 NONE

US 2279000 A 07-04-1942  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

20



EP 3 760 928 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 4262026 A [0005]

21



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

