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Description

[0001] The present invention relates to a compact
modular oven having a simple structure. More particu-
larly, it relates to an oven whose structure is simply fab-
ricated by connecting together two structural modules
with a front frame, to which all the electrical elements
making the oven work are connected.

[0002] Usually, the structure of a domestic oven in-
cludes a solid and enameled cavity, which is formed and
assembled by means of hard tooling (i.e. moulds, hy-
draulic presses etc.). A layer of insulation material is su-
perposed to the cavity and an external chassis encloses
and sustains all. The single parts of the structure are
mainly assembled during the manufacturing process and
the transportation of the oven, being not modular, re-
quires a lot of space that is not efficiently used.

[0003] Inthe patent literature solutions of modular ov-
ens are already disclosed, provided only with simple and
basic features.

[0004] From GB 2084716 it is known a cooking stove
which is easy to assemble from a kit of pre-fabricated
parts.

[0005] From EP0254500itis knownamodular cooking

apparatus constructed from one or more modules, not
having a compact shape. The cooking means is support-
ed on the back plate panel.

[0006] US5160829 discloses an electric heat-conven-
tion stove, which is assembled from several discrete
parts and in which the top module contains the stove
controls and heating means.

[0007] FR2561357 teaches about a household oven
made from few parts and simply constructed.

[0008] US4245615 discloses a modular construction
for cooking ranges which involves the design and man-
ufacture of standardized parts or modules that may be
used in many different models of ranges. This invention
applies to gas and electric ranges.

[0009] US2612590 discloses a sectional, electric
kitchen range selectively assembled from a plurality of
basic units based on user preference.

[0010] US3428039 shows an oven formed from fold-
able walls.
[0011] US5548102 teaches about ovens having rotat-

ing grill elements to improve cooking performances and
clean-ability of the oven itself.

Itis not disclosed in the art a modular, thermally insulated
oven composed by few and simply constructed modules
that are easy to be transported due to a compact shape,
andthatitis simple to assemble even for common people
that, without having specific knowledge, can buy, trans-
port and assemble the oven by themselves. In fact, what
is disclosed in the art presents an appreciable complexity
for the assembly of the parts, requiring the presence of
technical experts.

An object of the present invention is therefore to provide
an oven that does not present the drawbacks of the prior
art and an assembly method thereof.
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This object is reached by an oven whose cavity structure
is easily obtainable by the assembly of two modules that
have a multi layer compact structure, already including
the thermal insulation material. The electrical elements
such as, heaters, sensors, controls, user interface, fan
with motors, terminal blocks, etc. are all integrated into
athird component, the oven front frame. To obtain a com-
pact structure of the front frame during its transportation,
the heating elements can be rotated parallel to the frame.
A detachable door closes the oven cavity as in traditional
ovens.

Other features and advantages of the present invention
will become readily apparent to the skilled artisan from
the following detailed description when read in light of
the accompanying drawings, in which:

- Figure 1 is an exploded view of the oven structure
according to the present invention;

- Figures 2 to 5 show the assembly sequence of the
U-shaped module according to the present inven-
tion;

- Figures 6 to 9 show the assembly sequence of the
L-shaped module according to the presentinvention;

- Figures 10 and 11 show the assembly of the oven
cavity structure according to the present invention;

- Figures 12 and 13 show the front frame configuration
according to the present invention, showing the po-
sitioning of the heating elements and the way to as-
semble the oven door;

- Figures 14 to 16 show the assembly of the oven
structure according to the present invention;

- Fig. 17 shows a detail of an alternative thermostat
connection to the oven according to the present in-
vention.

[0012] With reference to Fig. 1 to 5 an oven structure
30 comprises a U-shaped module 32, aL-shaped module
34 and a front frame 36. The U-shaped module 32 in-
cludes an elongated bottom part 50, which may be
formed by means of "soft" or flexible tooling, for instance
bending tools and cutting machine, whose cost is lower
than the one required for buying "hard" or machine
formedtools (moulds, press, etc.). The U-shaped module
32 defines three portions of the oven structure, specifi-
cally: the exterior bottom wall 51 and the two exterior side
walls 52, 53. The two exterior side walls 52, 53, originally
planar with the exterior bottom wall 51 before bending,
can be folded along two transversal lines L1, L2, in order
to assume a perpendicular direction referred to the plane
of the bottom wall 51, and becoming the two exterior side
walls 52,53 of the cavity structure 20.

[0013] With reference to Fig.2 the bottom part 50
presents U-shaped edges in order to define front and
back rail-shaped profiles 61 and 63 respectively, on the
longest sides, said two profiles retaining a slab 100 made
of insulating material.

[0014] The front and back rail-shaped profiles 61 and
63 present interruptions K for allowing the bending of the
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bottom part 50.

The bottom part 50 presents short sides 64, adapted to
secure the L-shaped module 34 to the U-shaped module
32. As shown in Fig. 3 and 4 the front and back profiles
61 and 63 are adapted to be fixed to inner walls 58, 59,
60 in order to define a sort of box structure in which the
insulating slab 100 is inserted.

The bottom part 50 also includes coupling slots 54, 55
placed on the front profile 61 by which two hinges receiv-
ers 56, 57 (Fig. 2) are secured. The two hinge receivers
56, 57 are fixed to the coupling slots 54, 55 by means of
screws or rivets, or by any other known fastening tech-
nology, including spot welding. The two hinge receivers
56, 57 will support the oven door 99 (Fig. 12,13), when
applied to the oven structure 30.

The coupling slots 54, 55, and therefore the hinge receiv-
ers 56,57 are preferably located on two exterior side wall
parts 52, 53, but can be also located in any other zone
of the bottom part 50. In an alternative not shown em-
bodiment, the hinge receivers can be located on a front
frame that will be described in the following. Moreover,
the oven door can present a single hinge, requiring only
one hinge receiver to support it.

[0015] The inner central bottom wall 58, (Fig.3, 4, 10,
11) and the two separate inner sides walls 59, 60 are the
interior parts of the cavity structure 20 and are fastened
to the rail-shaped profiles 61 and 63 of the elongated
bottom part 50 in order to keep the insulating slab 100
enclosed. According to this feature, the slab 100 is su-
perposed, entirely or partially, to the bottom part 50 in-
sulating the elongated bottom part 50 from the inner walls
58, 59, 60 in the assembled configuration. The inner side
walls 59, 60 present slots 54A to allow the coupling of
the hinges through them.

[0016] The three inner walls 58, 59, 60 are secured to
the profiles 61 and 63 of the bottom part 50 by means of
screws or rivets, or by any other known technology in-
cluding spot welding.

[0017] In an alternative embodiment (not shown) the
hinge receivers are directly positioned and secured to
the inner sides walls 59, 60.

[0018] In a further possible embodiment (not shown)
the hinges are assembled with the U-shaped module or
on the door frame and the hinge receivers are mounted
on the oven door.

[0019] The peculiar design of an oven according to the
presentinvention allows to obtain ovens of different over-
all dimensions and volume by varying the length h (Fig.
2) of the exterior walls 52,53, of the bottom part 50 and,
in the same manner, the length h of the related lateral
sides walls 59, 61 and of the upper wall part 81 (Fig. 8).
This parameterization of the length h would not change
the cost of the tooling operation for this part, but would
provide versatility to the modular oven. Moreover, the
low cost of the tooling for this construction can provide a
significant competitiveness for the mass production of
this oven.

By assembling all the previously described parts, and
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then folding the sides walls 52, 59, 53, 60, along the lines
L1 and L2, a U-shaped module 32 is obtained. The U-
shaped module 32 has therefore a compact multi-layer
structure, that is foldable, on which a first layer is given
by the elongated bottom part 50, a second layer being
given by the slab 100 of insulating material, and a third
layer is defined by the interior bottom and sides walls 58,
59, 60.

[0020] With reference to Fig.6 to 10, in a similar way
the L-shaped module 34 includes a elongated top part
80, which is created by means of "soft" tools as well,
defining two portions of the oven structure, i.e. an exterior
upper wall part 81 and an exterior back side wall 82. The
two portions of the elongated top part 80, originally pla-
nar, can be relatively folded along a line L3, so that the
exterior upper wall portion 81 assumes a perpendicular
position with reference to the exterior back side wall por-
tion 82.

[0021] Two slabs of insulating material 110, 111 (Fig.
8), for instance mats of glass wool or the like, are dis-
posed to cover the elongated top part 80, insulating it
from the interior panels of the cavity structure 20, namely
inner upper wall element 83, and inner back side wall 84,
connected and secured to the top part 80.

[0022] The design of the elongated top part 80 also
includes rail-shaped profiles 85 (Fig. 8) on the long sides
of the elongated top part 80, such profiles being the two
lateral closures of the top part 80 and retaining the two
slabs of insulation material. The rail-shaped profiles 85
present interruptions J for allowing the bending of the top
part80. Therail-shaped profiles 85 are adapted to secure
the U-shaped module 32 to the L-shaped module 34.
The interior side 87 of the top part 80 presents snap slots
86 adapted to be fixed to an inner upper wall part 83 and
to an inner back side wall 84, in order to define a sort of
box structures in which the insulating slabs 110, 111 are
enclosed. The two inner walls 83, 84 (figure 8) are then
secured to snap slots 86 of the top part 80. Assembling
together the elongated top part 80 with the insulating
slabs 110, 111 and the inner walls 83, 84 of the oven
cavity structure 20 (Fig. 11), and by folding the two walls
of the module along the line L3, a L-shaped module 34
is obtained. The L-shaped module 34 has a compact mul-
ti-layer structure, that is foldable, on which the first layer
is the top part 80, a second layer is given by the insulation
material slabs 110, 111, and a third layer is defined by
the interior upper and back walls 83,84.

[0023] WithreferencetoFig. 10 and 11the cavity struc-
ture 20 can be obtained by folding the U-shaped module
32 and the L-shaped module 34 according Fig. 10, and
then connecting together the modules U, L on their re-
spective edges 64, 85.

[0024] The cavity structure 20 presents one frontal
opening 31 (Fig.11 and 15), through which the food can
be inserted.

[0025] In a different (not shown) embodiment, the en-
tire cavity structure 20 can be made of plastic material,
instead of metal. In a second different embodiment, the
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entire cavity structure 20 can be made of ceramic mate-
rials.

[0026] In another embodiment the entire cavity struc-
ture 20 can be made of a mixed composition of materials
(i.e. having the inner walls made of stainless steel mate-
rial and the outers walls made of plastic).

[0027] With reference to Fig. 12 to 16 a frontal frame
36 made of metal is the frontal portion of the oven struc-
ture 30 that has to be connected to the cavity structure
20. The frontal frame 36 may comprise door bumpers,
door gasket and/or door switches. It also comprises a
control panel support structure 44, to which an user in-
terface panel 45 and the related control box 33 are se-
cured, and all the electrical components, described as
follows, required to make the oven work.

[0028] The control panel structure 44 and/or the control
box 33 support the oven control elements, like the rotary
switch selector 28, the thermostat device 29, the oven
timer 27 or the oven control unit, a cooling fan (such com-
ponent being not shown in the drawings). The control
box 33 is connected to the backside of the control panel
structure 44 to enclose the oven control elements. The
user interface panel 45 is therefore applied to the front
side of the control panel structure 44 presenting a display
(not shown), indicators (not shown), thermostat knob 29,
a function selector knob 28, a timer knob 27 and the user
interface elements needed to the user for setting the ov-
en.

To the front frame 36 are also fixed all the electrical ele-
ments of the oven, such as temperature sensor (not
shown), oven cavity light 49, heating elements 34, 35,
door latching system (not shown), oven cavity fan (not
shown), oven cooling fan (not shown). These active el-
ements are electrically connected through a harness sys-
tem (not shown) that is entirely enclosed by front frame
36 and by the control box 33.

The heating elements 34, 35 are pivotally connected to
the front frame 36, in order to allow an independent ro-
tation of about 90° of such heating elements 34, 35 (as
indicated by the arrows in Fig. 12 and 13). Both the heat-
ing elements 34, 35 can assume at least two positions.
In the first position the heating elements 34, 35 are sub-
stantially planar with the plane of the frame 36. In the
second position, the heating elements are substantially
perpendicular to the plane of the front frame 36. This
second position is the working position of the heating
elements 34, 35 activated. The possibility to rotate the
heating elements 34, 35 of the assembled ovenimproves
the clean-ability of the modular oven. The rotation of the
heating elements 34, 35 also provides a compact struc-
ture that facilitates the packaging and the transportation
of the frontal frame 36.

According to Fig. 14 to 16, the front frame 36 is aligned,
connected and secured to the oven cavity structure 20
generating the oven structure 30.

Consequence of the front frame 36 construction is an
improved versatility of the oven. In fact, it is possible to
obtain a family of ovens, each of them having different
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features, just simply changing the electrical elements
configuring the front frame 36; from a manufacturing
standpoint this means having a different version of the
modular oven, for each different front frame 36 and for
each of the needed configuration, improving the stand-
ardization of the manufacturing assembly process.
Finally, a glass oven door 99, provided with hinges 42,
43 is connected through the hinge receivers 56, 57 to the
oven structure 30, closing the oven cavity frontal opening
31.

In order to properly operate, the oven has to be installed
into the supporting cabinet or furniture and, the electrical
connections need to be completed and the heating ele-
ments 34, 35 need to be positioned in their horizontal
position. In the preferred and so far described embodi-
ment, the terminals block (not shown) for the power sup-
ply connection is located in the area of the control box
33. The oven according to the present invention presents
a compact structure of its composing modules 32, 34,
and of its front frame 36, resulting in a simple and quick
assembling operation.

[0029] In a first alternative (not shown) embodiment,
the control panel structure together with the oven control
elements and the user interface panel is integrated with
the L-shaped module that in this case presents a second
folding line.

Inasecond alternative embodiment (not shown), the con-
trol panel structure together with the oven control ele-
ments and the user interface panel is integrated with the
oven door 99.

[0030] According to the previously described embod-
iments, the oven has a modular construction in which
only one ofthe modules (i.e. the frontal frame 36) includes
all the active and electric parts, like heating elements,
motor wiring etc.; while the other modules are just "pas-
sive", in the sense that they do not have electrical com-
ponents and electrical connections.

[0031] In a third alternative embodiment (not shown),
some of the electrical elements required to make the oven
work are integrated into the U-shaped 32 and/or the L-
shaped 34 modules and/or in the front frame 36, present-
ing electrical/electronic connection elements (not shown)
between said modules 32, 34 and the front frame 36.
[0032] In a different embodiment, described in Fig 17,
the thermostat 120 is integrated with the L-shaped mod-
ule 34 and is connected to the thermostat knob 29, which
is located on the user interface panel 45, by means of
cardanic transmission system 38.

[0033] In a last (not shown) alternative embodiment,
the oven structure 30 includes a microwave generators,
and the U-shaped module and/or the L-shaped module
include wave guides.

The modular oven according to the present invention re-
quires a low investment cost and it is particularly suitable
for manufacturing processes presenting low level of au-
tomated assembly. Moreover, the modular oven accord-
ing to the present invention can have the most simple
modules (i.e. the ones without electrical components, as
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the modules U and L- shaped 32 and 34) remotely fab-
ricated and separately shipped to the oven assembling
location, improving the competitiveness of the manufac-
turing process. In the modular oven all the electrical el-
ements can be integrated with the front frame 36, result-
ing in a simplification of the oven construction and of serv-
icing thereof.

The oven according to the presentinvention is composed
by few, simply constructed modules thermally insulated,
easy to be transported due to their compact shape. Such
modular structure of the ovenis simple to assemble, even
for common people that, without having specific knowl-
edge, can buy, transport and assemble the oven by them-
selves.

Claims

1. Anoven, comprising: a U-shaped module (32) hav-
ing a multi-layer structure (50, 100, 58, 59, 60), a L-
shaped module (34) having a multi-layer structure
(80, 83, 84) wherein the U-shaped module (32) and
the L-shaped module (34) are joinable together to
form an oven cavity (20), and a front frame (36) con-
nected with the oven cavity (20) including at least
one electrical element (34, 35, 49).

2. Anovenasinclaiml1characterized in that the front
frame (36) includes oven control elements (27, 28,
29).

3. Anovenasinclaim 1including adoor (99) for closing
the oven cavity (20) characterized in that either the
U-shaped module (32) or the front frame (36) or the
door (99) include at least one door hinge (42, 43, 56,
57) supporting element.

4. Anoven as in claim 1 characterized in that the U-
shaped module (32) comprises:

- a planar element (50) defining the exterior bot-
tom wall (51) and the two exterior sides walls
(52, 53) of the oven structure,

- an enclosed layer (100) of insulation material,
- at least one inner cavity oven wall element de-
fining the inner bottom wall (58) and two inner
sides walls (59, 60) of the oven structure;

and in that the L-shaped module (34) comprises:

- a planar element (80) defining the exterior up-
per wall (81) and the exterior back side wall (82)
of the oven cavity (20),

- an enclosed layer of insulation material (110,
111), and

- at least one inner cavity oven wall element de-
fining the inner upper wall (83) and the inner
back side wall (84) of the oven cavity (20).
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5.

10.

11.

12.

An oven as in claim 1, characterized in that the U-
shaped module (32) and the L-shaped module (34)
are foldable.

Anoven asinclaim 1 characterized in that at least
the construction of one of the modules, either the U-
shaped module (32) or the L-shaped module (34),
includes one planar element (50, 80) presenting a
rail-shaped profile (85, 61, 63) cooperating with at
least one separate panel (58, 59, 60, 83, 84) con-
nected thereto.

An oven as in claim 1 or 2, characterized in that
the front frame (36) is provided with foldable heating
element (34, 35).

An oven as in claim 1, characterized in that the
front frame (36) is provided with a component se-
lected in the group consisting of:

- oven cavity light,

- oven cavity fan,

- oven cooling fan,

- heating element,

- microwave generator or a combination thereof.

An oven as in claim 1, characterized in that the L-
shaped element (34) or the U-shaped element (32)
or both said elements are provided with wave-guides
and with wave openings located in the inner cavity
oven wall sides (58, 59, 60, 83, 84).

A method to assemble the oven as in claim 1, the
assembly steps comprising:

- assembling the L-shaped module (34);

- assembling the U-shaped module (32);

- connecting the L-shaped module (34) with the
U-shaped (32) module forming the oven cavity
(20);

- connecting the front frame (36) with the oven
cavity (20) forming the oven structure(30);

- assembling the oven door (99); and

- assembling oven door (99) to the oven struc-
ture (30).

A method for assembling the oven as in claim 10,
the assembling steps of the L-shaped module (34)
comprising:

- attaching insulation (110, 111);
- connecting at least an inner wall (83, 84); and
- folding into L shape.

A method for assembling the oven as in claim 10,
the assembling steps of the U-shaped (32) module
comprising:
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- attaching insulation (100);

- connecting at least an inner wall (58, 59, 60);
and

- folding into U shape.
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