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(54) Oven with lighting system

(67)  The present invention concerns an oven (1)
comprising a frame (4) that defines a cooking chamber
(3), a door (2) mounted in an articulated manner to the
frame (4) and adapted to move between an open position
and a closed position. The door (2) comprises a support
structure (21) which supports an outer panel (22a), an
inner panel (22d) and at least one intermediate panel
(22b, 22c), which are arranged to define respective cav-

ities (23a, 23b, 23c) therebetween, each cavity being de-
fined at its sides by the support structure (21) and being
open at its top and bottom. LED supporting means (30)
are connected to the support structure (21) and LED light-
ing means (40) are mounted to the LED supporting
means (30). The LED lighting means (40) are placed in
the cavity (23a) formed between the outer panel (22a)
and the intermediate panel (22b) adjacent to the outer
panel (22a).
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Description
TECHNICAL FIELD

[0001] The present invention relates to an oven with
an improved lighting system.

[0002] Particularly, the presentinvention finds applica-
tion in pyrolytic ovens.

BACKGROUND OF THE INVENTION

[0003] Pyrolytic ovens are known in the art. In this par-
ticular type of ovens, an interior cleaning cycle may be
initiated, which utilizes high temperature to reduce any
organic residue in the cooking chamber of the oven.
[0004] The maximum temperatures attained during a
cleaning cycle may exceed 450°C. Therefore all the com-
ponents in the proximity of the cooking chamber of the
oven are exposed to high thermal stress.

[0005] Interior lighting is also a common feature of ov-
ens, as it allows constant monitoring of food cooking de-
gree.

[0006] A third common need is related to power sav-
ings, which has caused LEDs to become increasingly
popular as lighting devices.

[0007] Nevertheless, LEDs have a poor resistance to
high temperatures: therefore, LEDs have never been
used instead of normal incandescent lamps (which can
withstand temperatures even higher than those reached
inside ovens) that have been hitherto used for interior
lighting of ovens, and even more so, there has never
been a way to employ LEDs in pyrolytic ovens.

[0008] In view of the above prior art, the object of the
present invention is to provide an oven having a LED
lighting device.

[0009] Furthermore, the present invention affords ad-
vantages in terms of simple fabrication, greater strength,
more compact design and/or higher versatility.

SUMMARY OF THE INVENTION

[0010] According to the present invention, this object
is fulfilled by an oven as defined in claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The characteristics and advantages of the
present invention will appear from the following detailed
description of one practical embodiment, which is illus-
trated without limitation in the annexed drawings, in
which:

- Figure 1 is a diagrammatic view of the door of an
oven of the present invention,

- Figure 2 shows another diagrammatic view of the
door of Figure 1.

- Figure 3 is a sectional view of the door of Figure 1,

- Figures 4 and 5 show further diagrammatic views of
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the door of Figure 1,

- Figure 6is a view of an oven of the present invention
with the door being omitted,

- Figure 7 is a view of the oven of Figure 6, with the
door in the open position.

DETAILED DESCRIPTION

[0012] Although this is not expressly shown, the indi-
vidual features described with reference to each embod-
iment shall be intended as auxiliary and/or interchange-
able with other features, as described with reference to
other embodiments.

[0013] As used herein, the directions "up/down", "for-
ward/backward", "left/right", in pairs and individually, are
related to a user in front of the oven, in an ordinary po-
sition of use thereof.

[0014] Referring to the figures, numeral 1 generally
designates an oven of the present invention. In one as-
pect of the invention, the oven 1 may be a pyrolytic oven.
[0015] The oven 1 comprises a frame 4 which defines
a cooking chamber 3. The frame 4 has a front opening
46 for access to the cooking chamber 3.

[0016] In accordance with one embodiment, the frame
4 has a base wall 41, two side walls 42, 44, a top wall 45
and a back wall 43. As shown in the figures, the front
opening 46 is located opposite to the back wall 43.
[0017] The frame 4 also has a top opening 5 and a
bottom opening 6 for air passage, whose purpose will be
described in greater detail hereinbelow.

[0018] The devices that allow operation of the oven,
including the heating system and/or the ventilation sys-
tem (not shown) are advantageously located in the frame
4.

[0019] The oven 1 further comprises a door 2, which
is connected in an articulated fashion to the frame 4 and
is adapted to move between an open position, to allow
access to the cooking chamber 3 and a closed position,
to close the front of the front opening 46 and prevent
access to the cooking chamber 3.

[0020] According to one embodiment, the door 2 is
hinged at the bottom to the frame 4, in this example via
articulation means, generally referenced 7.

[0021] The door 2 comprises a support structure 21,
which supports a plurality of panels, generally referenced
22. Particularly, the plurality of panels 22 comprises an
outer panel 22a, an inner panel 22d and at least one
intermediate panel between the inner panel 22d and the
outer panel 22a. In this example, there are two interme-
diate panels, referenced 22b and 22c.

[0022] In a pyrolytic oven, there are advantageously
two intermediate panels.

[0023] The panels 22 are arranged to define respective
cavities, generally referenced 23, therebetween. In this
example, the cavity 23a is defined between the panel
22a and the panel 22b, the cavity 23b is defined between
the panel 22b and the panel 22¢, and the cavity 23c is
defined between the panel 22c and the panel 22d.
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[0024] Inthis example, the panels 22 are arranged par-
allel to one another and parallel to the plane defined by
the support structure 21.

[0025] Advantageously, the panels 22 are made of a
reflective material, to reduce the absorbed amount of
heat radiated by the cooking chamber 3.

[0026] In one embodiment, at least one of the panels
22, preferably all of them, are transparent, semi-trans-
parent or partially transparent, for a user to see there-
through.

[0027] Generally, the outermost panel 22a substantial-
ly defines the outer surface of the door 2 of the oven 1,
and the innermost panel 22d substantially defines the
inner surface of the door 2.

[0028] The support structure 21 of the door 2 compris-
es two posts 24, 25, which define the right and left sides
of the door 2; the lower side is constrained by hinges,
thereby allowing the opening and closing movements of
the door 2.

[0029] Therefore, each cavity 23 is defined at its sides
by two posts 24, 25 of the support structure 21 and is
open at its top and bottom so that, when the door 2 is in
the closed position, the top and bottom openings of the
cavity face the top and bottom air passage openings 5,
6 of the frame 4.

[0030] Thus, an air flow is created in each cavity 23,
which flow enters the cavity from the bottom opening and
exits the upper opening and picks up part of the heat from
the panels that defines the cavity as it flows therethrough,
thereby cooling them.

[0031] At the top, a closing grid 35 extends between
the two posts 24, 25, and allow air to flow into the cavities
23.

[0032] In one embodiment, the oven 1 comprises ven-
tilation means 50 which can increase the air flow through
each cavity 23, thereby optimizing efficiency of heat ex-
traction from the panels 22.

[0033] The ventilation means 50 may be located either
downstream from the top opening, to suck in air there-
through and generate the air flow into the cavities 23 or
upstream from the bottom opening to generate a delivery
flow to the opening and into the cavities 23.

[0034] Each of the posts 24, 25 comprises a support
for one or more panels 22; particularly the two posts 24,
25 together define a support for all the intermediate pan-
els 22b, 22c¢, i.e. those that define, with the outer panels
22a, 22d, the cavities 23 of the door 2.

[0035] For example, the post 24 may comprise seats
24a, 24b having the same size as the panels 22, and
adapted to receive and support the panels 22. Opposed
seats 25a, 25b are defined in the post 25.

[0036] In this example, the seats 24a and 25a are lo-
cated in the lower portion of their respective posts, and
the seats 24b and 25b are located in the upper portion
of their respective posts.

[0037] In order to avoid failures caused by internal
stresses generated by failed compensation for any ther-
mal expansion, the seats 24a, 24b of the post 24 are
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spaced from the opposed seats 25a, 25b of the post 25,
at a distance that is slightly greater than the width of the
intermediate panels 22b, 22c, between the two posts 24,
25, thereby allowing the intermediate panels 22b, 22c¢ to
smoothly slide in the horizontal direction X-X perpendic-
ular to the vertical direction Y-Y. Thus, the intermediate
panels 22b, 22c gave some clearance between the two
posts 24, 25.

[0038] As shown, the seats 24a, 24b are formed on
the side of the post 24 that faces the interior of the door
2, i.e. the other post 25. Preferably, at least one of the
seats 24a (but preferably all of them) substantially has a
U shape, to preventany movement of the panel 22 except
a sliding movement on its own plane.

[0039] The post 24 comprises a longitudinal support
26 which substantially extends between the lower end
and the upper end of the door 2 and a transverse support
27 which is coupled, e.g. by way of interlocking or form-
fit engagement, to the longitudinal support 26, and over-
hangs toward the interior of the door 2 in the direction of
the longitudinal support 28 and the transverse support
29 of the post 25.

[0040] The seats24a, 24b are formed in the transverse
support 27, and the seats 25a, 25b are formed in the
transverse support 29.

[0041] Advantageously, the post 24 has a flat or sub-
stantially flat side facing the interior of the door 2. For
instance, such flat side may be the inner side of the lon-
gitudinal support 26.

[0042] Thus, each intermediate panel 22b, 22c¢ may
define a substantially continuous interface between two
adjacent cavities 23. Nevertheless, it will be apparent
from the above that some residual clearance may exist
between each intermediate panel 22b, 22c¢ and its posts
24, also depending on the temperature of the intermedi-
ate panel 22b, 22c and hence its expansion.

[0043] This residual clearance may cause increased
heat exchange between two adjacent cavities 23, for rea-
sons to be further clarified below.

[0044] In view of further decreasing heat exchange, a
temperature-resistant sealant may be provided, or the
door 2 may be designed for the influence of such heat
exchange to be substantially lower than the overall heat
exchange between two adjacent cavities 23.

[0045] For example, the residual clearance when the
door 2 is at ambient temperature may be of less than
about 5 mm at each side, preferably less than about 3
mm, for instance about 2 mm.

[0046] The transverse support 27 may be made of a
heat-resistant material, forinstance a polymeric material,
preferably reinforced with glass fibers.

[0047] The longitudinal support 26 may be also made
of a heat-resistant material, for instance of one piece with
the transverse support 27, or of metal.

[0048] In one embodiment, the longitudinal support 26
is hollow and has an inner channel 26a open at its bottom
and top and having respective bottom and top openings
26b, 26¢ which, with the door 2 in the closed position,
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face the bottom and top openings 6, 5 of the frame 4 of
the oven 1 for air to flow therethrough and extract the
heat absorbed by the longitudinal support 26.

[0049] If the longitudinal support 26 is made of metal,
a heat insulating material may be placed in the lower
portion of the door 2 between the inner panel 22 and the
longitudinal support 26, to reduce the amount of heat
transferred to the longitudinal support 26.

[0050] The door 2 further comprises LED supporting
means 30 connected to the support structure 21 and LED
lighting means 40 mounted to the LED supporting means
30, to direct the light beam generated thereby to the in-
terior of the cooking chamber 3, when the door 2 is in the
closed position.

[0051] Particularly, the LED lighting means 40 are
placed in the cavity 23a formed between the outer panel
22a and the intermediate panel 22b adjacent to the outer
panel 22a. The particular configuration of the cavities 23,
particularly the cavity 23a, allows the heat radiated by
the cooking chamber 3 to be effectively removed from
the panels 22 and the chamber 23a to reach tempera-
tures of less than 80°C, and be thus able to accommodate
LED lighting means having commercially available LEDs.
[0052] Inone embodiment, the LED supporting means
30 are connected to the longitudinal support 26 and in-
clude an angular structure 31 having a portion 32 for at-
tachment to the longitudinal support 26 and a portion 33
for supporting the LED lighting means 40.

[0053] The angular structure 31 extends parallel to the
longitudinal support 26 in the direction Y-Y along at least
one portion of the length of the longitudinal support 26.
[0054] Advantageously, the LED lightingmeans 40 are
arranged along the angular structure 31 over a portion
thereof, particularly to about 75% of the longitudinal
length of the longitudinal support 26. The LED lighting
means 40 should not be located in the upper portion of
the longitudinal support 26, where heat cannot be effec-
tively removed.

[0055] In this example, the angular structure 31 has a
substantially triangular shape, with a first side defining
the attachment portion 31, arranged parallel to the inner
side of the longitudinal support 26, a second side defining
the support portion 32, which is inclined relative to the
first side to direct the light beam generated by the LED
lighting means 40 to the interior of the cooking chamber
3 when the door 2 is in the closed position, and a third
side that connects the two sides 31, 32 and is placed
parallel to the panel 22a,

[0056] Inone embodiment, the LED supporting means
30 and the LED lighting means 40 are in such positions
that, when the door 2 is in the closed position, they are
atleast partially external to an ideal extension of the cook-
ing chamber 3 beyond the front opening 43. Thus, the
LED supporting means 30 and the LED lighting means
40 are in such positions that the heat radiated from the
cooking chamber 3 only partially impinges upon them.
[0057] Those skilled in the art will obviously appreciate
that a number of changes and variants may be made to
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the arrangements as described hereinbefore to meet in-
cidental and specific needs.

[0058] All of these variants and changes fall within
scope of the invention, as defined in the following claims.

Claims
1. Anoven (1) comprising:

- a frame (4) defining a cooking chamber (3),
said frame (4) having a front opening (46) for
access to the cooking chamber (3) and a top
opening (5) and a bottom opening (4) for air pas-
sage,

- a door (2), which is mounted in an articulated
manner to said frame (4) and is adapted to move
between an open position, to allow access to
the cooking chamber (3) and a closed position,
to close the front opening (46) and prevent ac-
cess to the cooking chamber (3),

wherein said door (2) comprises:

- a support structure (21) which supports an
outer panel (22a), an inner panel (22d) and
at least one intermediate panel (22b, 22c)
between the outer panel (22a) and the inner
panel (22d), said panels (22a- 22d) being
so arranged as to define respective cavities
(23a, 23b, 23c) therebetween, each cavity
being defined laterally by the support struc-
ture (21) and being open at its top and bot-
tom so that, when the door (2) is in the
closed position, the top and bottom open-
ings of the cavity face the top and bottom
air passage openings (5, 6) of the frame (4),
- LED supporting means (30) connected to
the support structure (21), and

- LED lighting means (40) mounted to the
LED supporting means (30) to direct the
light beam generated thereby to the cooking
chamber (3), when the door (2) is in the
closed position, characterized in that

the LED lighting means (40) are placed in the
cavity (23a) formed between the outer panel
(22a) and the intermediate panel (22b) adjacent
to the outer panel (22a).

2. Anoven as claimedin claim 1, wherein said support
structure (21) comprises two posts (24, 25), each
cavity being defined at its sides by said two posts
(24, 25), each post (24, 25) comprising respective
opposed seats (24a, 24b, 25a, 25b) for receiving and
supporting the panels.

3. An oven as claimed in claim 2, wherein the seats
(244a, 24b) of a post (24) are spaced from the oppo-
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site seats (25a, 25b) of the other post (25) at a dis-
tance slightly larger than the width of the intermedi-
ate panels (22b, 22c) between the two posts (24 25),
sothatthe intermediate panels (22b, 22c) have some
clearance between the two posts (24, 25).

An oven as claimed in claim 3, wherein said inter-
mediate panels (22b, 22c) have a clearance of less
than about 5 mm at each side, preferably less than
about 3 mm, more preferably about2 mm, atambient
temperature.

An oven as claimed in any claim from 2 to 4, wherein
each post (24, 25) comprises a longitudinal support
(26, 28) which substantially extends between the
lower end and the upper end of the door (2) and a
transverse support (27, 29) which is coupled to the
longitudinal support (26, 28), and overhangs toward
the interior of the door (2) in the direction of the lon-
gitudinal support (28) and the transverse support of
the other post, said seats (24a, 24b, 25a, 25b) being
formed in their respective transverse supports (27,
29).

An oven as claimed in claim 5, wherein said longitu-
dinal support (26, 28) is hollow and has an inner
channel (26a) open at its top and its bottom, with
respective top and bottom openings (26b, 26c)
which, when the door (2) is in the closed position,
face the top (5) and bottom (6) openings of the frame

(4).

An oven as claimed in claim 6, wherein said LED
supporting means (30) are connected to the longitu-
dinal support (26) and comprise an angular structure
(31) having a portion (32) for attachment to the lon-
gitudinal support (26) and a portion (33) for support-
ing the LED lighting means (40).

An oven as claimed in claim 7, wherein said angular
structure (31) extends parallel to the longitudinal
support (26) along at least one portion of the length
of the longitudinal support (26).

Anoven as claimed in claim 7 or 8, wherein said LED
lighting means (40) are arranged along the angular
structure (31) over a portion of said angular structure
(31).

An oven as claimed in any claim from 7 to 9, wherein
said angular structure (31) has a substantially trian-
gular shape, with a first side defining the attachment
portion (31), arranged parallel to an inner side of the
longitudinal support (26), a second side defining the
support portion (32), which is inclined relative to the
first side to direct the light beam generated by the
LED lighting means (40) to the interior of the cooking
chamber (3) when the door (2) is in the closed posi-
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tion, and a third side that connects the first and sec-
ond sides (31, 32) and is placed parallel to the outer
panel (22a).

11. Anoven as claimedinany claimfrom 1to 10, wherein
said LED supporting means (30) and said LED light-
ing means (40) are in such arrangement that, when
the door (2) is in the closed position, they are at least
partially external to an ideal extension of the cooking
chamber (3) beyond the front opening (43).

12. Anoven as claimedin any claimfrom 1to 11, wherein
ventilation means (50) are placed in such an ar-
rangement as to suck in air through said top opening
(5) of the frame (4) or to blow air through said bottom
opening (6) of the frame (4) to increase the air flow
through each cavity (23).

Amended claims in accordance with Rule 137(2)
EPC.

1. An oven (1) comprising:

- a frame (4) defining a cooking chamber (3),
said frame (4) having a front opening (46) for
access to the cooking chamber (3),

- a door (2), which is mounted in an articulated
manner to said frame (4) and is adapted to move
between an open position, to allow access to
the cooking chamber (3) and a closed position,
to close the front opening (46) and prevent ac-
cess to the cooking chamber (3),

wherein said door (2) comprises:

- a support structure (21) which supports an
outer panel (22a), an inner panel (22d) and
at least one intermediate panel (22b, 22c)
between the outer panel (22a) and the inner
panel (22d), said panels (22a- 22d) being
so arranged as to define respective cavities
(23a, 23b, 23c) therebetween,

- LED lighting means (40) mounted to LED
supporting means (30) to direct the light
beam generated thereby to the cooking
chamber (3), when the door (2) is in the
closed position, the LED lighting means (40)
being placed in the cavity (23a) formed be-
tween the outer panel (22a) and the inter-
mediate panel (22b) adjacent to the outer
panel (22a).

characterized in that

saidframe (4) has atop opening (5) and a bottom
opening (4) for air passage, each cavity is de-
fined laterally by the support structure (21) and
is open at its top and bottom so that, when the
door (2) is in the closed position, the top and
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bottom openings of the cavity face the top and
bottom air passage openings (5, 6) of the frame
(4), said LED supporting means (30) are con-
nected to the support structure 21.

2. An oven as claimed in claim 1, wherein said sup-
port structure (21) comprises two posts (24, 25),
each cavity being defined at its sides by said two
posts (24, 25), each post (24, 25) comprising respec-
tive opposed seats (24a, 24b, 25a, 25b) for receiving
and supporting the panels.

3. An oven as claimed in claim 2, wherein the seats
(244, 24b) of a post (24) are spaced from the oppo-
site seats (25a, 25b) of the other post (25) at a dis-
tance slightly larger than the width of the intermedi-
ate panels (22b, 22c) between the two posts (24 25),
sothatthe intermediate panels (22b, 22c) have some
clearance between the two posts (24, 25).

4. An oven as claimed in claim 3, wherein said inter-
mediate panels (22b, 22c) have a clearance of less
than about 5 mm at each side, preferably less than
about 3 mm, more preferably about2 mm, atambient
temperature.

5.Anovenasclaimedin any claim from 2to 4, where-
in each post (24, 25) comprises a longitudinal sup-
port (26, 28) which substantially extends between
the lower end and the upper end of the door (2) and
atransverse support (27, 29) which is coupled to the
longitudinal support (26, 28), and overhangs toward
the interior of the door (2) in the direction of the lon-
gitudinal support (28) and the transverse support of
the other post, said seats (24a, 24b, 25a, 25b) being
formed in their respective transverse supports (27,
29).

6. An oven as claimed in claim 5, wherein said lon-
gitudinal support (26, 28) is hollow and has an inner
channel (26a) open at its top and its bottom, with
respective top and bottom openings (26b, 26c)
which, when the door (2) is in the closed position,
face the top (5) and bottom (6) openings of the frame

(4).

7. An oven as claimed in claim 6, wherein said LED
supporting means (30) are connected to the longitu-
dinal support (26) and comprise an angular structure
(31) having a portion (32) for attachment to the lon-
gitudinal support (26) and a portion (33) for support-
ing the LED lighting means (40).

8. An oven as claimed in claim 7, wherein said an-
gular structure (31) extends parallel to the longitudi-
nal support (26) along at least one portion of the
length of the longitudinal support (26).
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9. An oven as claimed in claim 7 or 8, wherein said
LED lighting means (40) are arranged along the an-
gular structure (31) over a portion of said angular
structure (31).

10. An oven as claimed in any claim from 7 to 9,
wherein said angular structure (31) has a substan-
tially triangular shape, with a first side defining the
attachment portion (31), arranged parallel to an inner
side of the longitudinal support (26), a second side
defining the support portion (32), which is inclined
relative to the first side to direct the light beam gen-
erated by the LED lighting means (40) to the interior
of the cooking chamber (3) when the door (2) is in
the closed position, and a third side that connects
the first and second sides (31, 32) and is placed par-
allel to the outer panel (22a).

11. An oven as claimed in any claim from 1 to 10,
wherein said LED supporting means (30) and said
LED lighting means (40) are in such arrangement
that, when the door (2) is in the closed position, they
are at least partially external to an ideal extension of
the cooking chamber (3) beyond the front opening
(43).

12. An oven as claimed in any claim from 1 to 11,
wherein ventilation means (50) are placed in such
an arrangement as to suck in air through said top
opening (5) of the frame (4) or to blow air through
said bottom opening (6) of the frame (4) to increase
the air flow through each cavity (23).
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