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(67)  Thepresentinvention relates to a steam channel
for an exhaust system of a steam appliance. The steam
channelincludes an elongated housing (10, 12) provided
for a horizontal arrangement above a cavity (24) of the
steam appliance. An inlet (38) is formed in a bottom side
of one end portion of the housing (10, 12) and is con-
nected or connectable to the cavity (24) of the steam
appliance. An outlet (34) is formed in a top side of another
end portion of the housing (10, 12). An elongated flap
(20) is arranged inside the housing (10, 12). The flap (20)
is pivoting fastened inside the housing (10, 12) and com-

FIG 1

A steam channel for an exhaust system of a steam appliance

prises two lever arms. A pivoting axis of the flap (20)
extends horizontally and perpendicular to the longitudinal
axis of the flap (20). The flap (20) comprises a cover
element (40) for opening and closing the inlet (38). The
lever arms of the flap (20) generate a torque, so that the
inlet (38) is closed or closable by the gravity of the cover
element (40) on the one hand and the inlet (38) is opened
or openable by an overpressure in the cavity (24) on the
other hand. The steam channel includes an actuator (14)
for pivoting the flap (20), so that the inlet (38) is opened
or openable by the actuator (14).
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Description

[0001] The present invention relates to a steam chan-
nel for an exhaust system of a steam appliance. Further,
the present invention relates to an exhaust system for a
steam appliance. Moreover, the presentinvention relates
to a steam appliance.

[0002] A steam appliance, for example a steam cook-
ing appliance, comprises typically an exhaust system
with a steam channel. Usually, said steam channel is
arranged between a cavity and an air channel. The steam
channelis provided for discharging steam from the cavity
via the air channel out of the appliance. The steam chan-
nel has to be closed during the steaming phase. Howev-
er, the steam channel has to be opened, if an overpres-
sure occurs in the cavity. The overpressure has to be
released in order to avoid an opening of the cavity door.
Further, the steam channel has to be opened for activat-
ing the de-steaming phase after the steaming phase.
[0003] FIG 7 illustrates a perspective exploded view of
the steam channel for the exhaust system according to
the prior art. The exhaust system of the prior art is also
provided for the steam appliance. The elongated steam
channel extends horizontally and is provided for an ar-
rangement above a cavity of the steam appliance.
[0004] The steam channel includes an upper channel
part 50 and a lower channel part 52. The upper channel
part 50 and the lower channel part 52 form the housing
of the steam channel. The steam channel includes an
adapter 60 at a bottom side of the lower channel part 52.
The adapter 60 is provided for connecting an inlet 64 to
the cavity of the steam appliance. Further, the steam
channelincludes a wax actuator 54 and an actuator hous-
ing 56 on a top side of the upper channel part 50. The
wax actuator 54 and the actuator housing 56 are ar-
ranged above the inlet 64. The wax actuator 54 is con-
nected to a valve head 58 for closing the inlet 64. The
inlet 64 is formed in the bottom side of the lower channel
part 52. An outlet 62 is formed in the top side of the upper
channel part 50. The outlet 62 is connected to an air
channel. The opening and closing of the steam channel
is performed by a linear motion of the wax actuator 54.
[0005] FIG 8 illustrates a sectional side view of the
steam channel in a closed state according to the prior
art. In the closed state the valve head 58 is pressed down
by the wax actuator 54, so that the valve head 58 closes
the inlet 64.

[0006] FIG 9 illustrates a sectional side view of the
steam channel in an open state according to the prior art.
In the open state the valve head 58 is retracted by the
wax actuator 54, so that the inlet 64 is open.

[0007] The process of opening and closing the steam
channel requires about one minute. During the steaming
phases the steam channel is closed. Only in the de-
steaming phase the steam channel is open. In the de-
steaming phase the steam will be sucked out of the cavity
through the steam channel up to the air channel and out
of the appliance by a fan in the air channel. The valve
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head 58 comprises a number of holes, so that an over-
pressure in the cavity can be released in the closed state.
However, these holes are always open and cause a per-
manent loss of steam. The lost steam has to be produced
additionally by the steam generator, so that the energy
consumption increases.

[0008] Itis an object of the presentinvention to provide
a steam channel for an exhaust system of a steam ap-
pliance, wherein the energy consumption is reduced.
[0009] The object of the present invention is achieved
by the steam channel for an exhaust system of a steam
appliance according to claim 1.

[0010] The present invention relates to a steam chan-
nel for an exhaust system of a steam appliance, wherein

- the steam channel includes an elongated housing
provided for a horizontal arrangement above a cavity
of the steam appliance,

- aninletis formed in a bottom side of one end portion
of the housing,

- theinletis connected or connectable to the cavity of
the steam appliance,

- anoutletis formed in atop side of another end portion
of the housing,

- an elongated flap is arranged inside the housing,

- the flap is pivoting fastened inside the housing and
comprises two lever arms,

- a pivoting axis of the flap extends horizontally and
perpendicular to the longitudinal axis of the flap,

- the flap comprises a cover element for opening and
closing the inlet,

- the lever arms of the flap generate a torque, so that
the inlet is closed or closable by the gravity of the
cover element on the one hand and the inlet is
opened or openable by an overpressure in the cavity
on the other hand, and

- the steam channel includes an actuator for pivoting
the flap, so that the inlet is opened or openable by
the actuator.

[0011] The main idea of the present invention is the
pivoting flap, which lever arms generate approximately
a balance, so that the inlet is closable by the gravity of
the cover element on the one hand and the inlet is open-
able by a small overpressure in the cavity on the other
hand. Additionally, the inlet is openable by the actuator.
The opening by the actuator requires no overpressure.
The opening by the actuator is preferably used for acti-
vating the de-steaming phase. At all, there are two meth-
ods for opening the steam channel and one method for
closing said steam channel. The opening times of the
steam channel are very short. There is no loss of steam,
when the steam channel is closed. Only the steam ef-
fecting overpressure is lost. The heating up time of the
steam appliance is reduced.

[0012] Preferably, the elongated flap extends in paral-
lel to the longitudinal axis of the housing. The flap may
be relative long, so that the torque can be exactly adjust-
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ed.

[0013] In particular, the cover element is arranged at
one end of the flap.

[0014] For example, the cover element is formed as a
circular disk.

[0015] Preferably, the flap and the cover element form
a single-piece part.

[0016] Further, the steam channel may include a sup-
port element arranged inside the housing, wherein said
support element and the flap form a hinge.

[0017] Forexample, the torque generated by the lever
arms of the flap causes a force between 0.01 N and 0.02
N, in particular 0.012 N, which has to be overcome by
the overpressure in the cavity in order to open the inlet.
The small force allows a short time for opening and clos-
ing the inlet of the steam channel.

[0018] In particular, the actuator is an electric actuator
including at least one servo motor.

[0019] Further, the closing of the inlet by the gravity of
the cover element is blocked, if said inlet is opened by
the actuator.

[0020] Moreover, the present invention relates to an
exhaust system for a steam appliance. The exhaust sys-
tem includes a steam channel and air channel, wherein
the steam channel is interconnected between a cavity of
the steam appliance and the air channel, and wherein
the exhaust system includes the steam channel men-
tioned above.

[0021] In particular, the air channel comprises at least
one fan.

[0022] Preferably, the air channel is arranged above
the steam channel and connected to the outlet of said
steam channel.

[0023] Atlast, the presentinvention relates to a steam
appliance including an exhaust system with a steam
channel and an air channel, wherein the steam channel
is interconnected between a cavity of the steam appli-
ance and the air channel, and wherein the steam appli-
ance includes the steam channel described above.
[0024] In a similar way, the present invention relates
to a steam appliance including an exhaust system with
a steam channel and an air channel, wherein the steam
channel is interconnected between a cavity of the steam
appliance and the air channel, and the steam appliance
includes the exhaust system mentioned above.

[0025] In particular, the steam appliance is a steam
cooking appliance.

[0026] Novel and inventive features of the present in-
vention are set forth in the appended claims.

[0027] The present invention will be described in fur-
ther detail with reference to the drawings, in which

FIG 1 illustrates a perspective exploded view of a
steam channel for the exhaust system accord-
ing to a preferred embodiment of the present
invention,

FIG 2 illustrates a sectional side view of the steam
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channel for the exhaust system according to
the preferred embodiment of the present inven-
tion,
FIG 3 illustrates a sectional side view of a part of the
steam channel in a closed state according to
the preferred embodiment of the present inven-
tion,
FIG4 illustrates a sectional side view of a part of the
steam channel in afirst operation mode accord-
ing to the preferred embodiment of the present
invention,
FIG5 illustrates a sectional side view of the steam
channel in a second operation mode according
to the preferred embodiment of the present in-
vention,
FIG 6 illustrates a sectional side view of a part of the
steam channel in the second operation mode
according to the preferred embodiment of the
present invention,
FIG7 illustrates a perspective exploded view of the
steam channel for the exhaust system accord-
ing to the prior art,
FIG8 illustrates a sectional side view of the steam
channel in a closed state according to the prior
art, and
FIG9 Iillustrates a sectional side view of the steam
channel in an open state according to the prior
art.

[0028] FIG 1illustrates a perspective exploded view of
a steam channel for the exhaust system according to a
preferred embodiment of the present invention. The ex-
haustsystem is provided for a steam appliance. The elon-
gated steam channel extends horizontally and is provid-
ed for an arrangement above a cavity 24 of the steam
appliance.

[0029] The steam channel includes an upper channel
part 10 and a lower channel part 12. The upper channel
part 10 and the lower channel part 12 enclose the interior
36 of the steam channel. A support element 18 and an
elongated flap 20 are arranged in the interior 36 of the
steam channel. The steam channel includes an adapter
22 at a bottom side of the lower channel part 12. Further,
the steam channel includes an actuator 14 and an actu-
ator housing 16 on a top side of the upper channel part
10. The actuator 14 and the actuator housing 16 are ar-
ranged above the adapter 22. An inlet 38 is arranged in
the one end portion of the steam channel, and an outlet
34 is arranged in the other end portion of the steam chan-
nel. The inlet 38 is formed in the bottom side of the lower
channel part 12. The outlet 34 is formed in the top side
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of the upper channel part 10.

[0030] The support element 18 is fastened at a central
portion of a bottom side of the upper channel part 10.
The flap 20 is pivoting at said support element 18. The
support element 18 and the flap 20 form a hinge. The
flap 20 extends substantially in parallel to the interior 36
of the steam channel. A pivoting axis of the flap 20 is
horizontal and extends perpendicular to its longitudinal
axis. The flap 20 includes a cover element 40 at one end.
Said cover element 40 corresponds with the inlet 38 of
the lower channel part 12. The inlet 30 is opened and
closed by pivoting the flap 20. In the closed state the
cover element 40 covers the inlet 38. In the open state
the cover element 40 is lifted up from the inlet 38.
[0031] The actuator housing 16 is fastened on the top
side of the upper channel part 10. The actuator 14 is
arranged inside the actuator housing 16. The actuator
14 is provided for pivoting the flap 20, so that the cover
element 40 is lifted up from the inlet 38 and the steam
channelis opened. Preferably, the actuator 14 is an elec-
tric actuator including a servo motor. The adapter 22 is
provided for connecting the inlet 38 to the cavity of the
steam appliance.

[0032] FIG 2 illustrates a sectional side view of the
steam channel for the exhaust system according to the
preferred embodiment of the present invention. FIG 2
clarifies the arrangements of the components of the
steam channel. In FIG 2 the flap 20 is in an open state.
[0033] The steam from the cavity 24 enters the interior
36 of the steam channel through the inlet. The cover el-
ement 40 of the flap 20 is spaced from the inlet 38, so
the steam can pass said cover element 40. The steam
flows horizontally in the interior 36 of the steam channel.
In FIG 2 the steam flows from the right hand side to the
left hand side. The steam leaves the interior 36 of the
steam channel through the outlet 34.

[0034] The steam channel is arranged between the
cavity 24 and an air channel 26. The main function of the
steam channel is the control of the presence and the
amount of the steam in the cavity 24. Usually, the steam
appliance has several operation phases, in which the
steam is partly or completely used. When the flap 20 is
open, then a fan in the air channel 26 sucks the steam
out of the cavity 24 through the interior 36 of the steam
channel. Subsequently, the steam is blown out through
the air channel 26 to the environment.

[0035] FIG 3 illustrates a sectional side view of a part
of the steam channel in a closed state according to the
preferred embodiment of the present invention. FIG 3
clarifies the arrangement of the steam channel between
the cavity 24 and the air channel 26.

[0036] The inlet 38 of the steam channel is connected
to the cavity 24 via the adapter 22. The outlet 34 of the
steam channel is directly connected to the air channel
26. The air channel 26 includes a fan motor 28 and a fan
wheel 30.

[0037] In FIG 3 the flap 20 is in a closed state. The
cover element 40 covers the inlet 38 of the steam chan-
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nel. The closed state of the flap 20 is caused by the gravity
of the cover element 40, but not by the actuator 14. The
complete amount of the steam remains in the cavity 24.
A steam generator is activated and deactivated in de-
pendence of the temperature in the cavity 24. When the
temperature in the cavity 24 falls below a predetermined
value, then the steam generator is activated. The gener-
ation of steam leads to an increasing temperature and
pressure. In order to avoid a critical over pressure in the
cavity 24, the flap 20 is pivoted by the pressure, so that
the cover element 40 is lifted up in order to open the inlet
38 of the steam channel.

[0038] FIG 4 illustrates a sectional side view of a part
of the steam channel in a first operation mode according
to the preferred embodiment of the present invention.
The first operation mode is the open state caused by the
overpressure in the cavity 24.

[0039] The pivotable flap 20 comprises two lever arms
generating torques. The difference between said torques
is very small, so that a small overpressure in the cavity
24 is sufficientto lift up the cover element40 immediately.
The force for lifting up the cover element 40 is between
0.01 Nand 0.02 N, in particular about 0.012 N. When the
steam channel is open, then the overpressure will be
released. When the overpressure is reduced below the
critical value, then the flap 20 is closed again by the grav-
ity of the cover element 40.

[0040] The pivotable flap 20 allows a very fast opening
and closing of the steam channel. The fast opening of
the steam channel allows that the turn-on phases of the
steam generator are reduced. This results in a significant
reduction of the energy consumption by the steam gen-
erator. Compared with the prior art shown in FIG 7 to FIG
9, the energy consumption of the steam generator is re-
duced about 15 %.

[0041] FIG 5 illustrates a sectional side view of the
steam channel in a second operation mode according to
the preferred embodiment of the present invention.
[0042] Two arcuated arrows 32 represent the pivoting
motions of the flap 20. In the second operation mode the
steam channelis opened by the actuator 14. The actuator
14 pivots the flap 20, so that the cover element 40 is lifted
up. In the second operation mode the opening and clos-
ing of the steam channel is independent of the pressure
in the cavity 24. The second operation mode allows a
permanently open steam channel.

[0043] FIG 6 illustrates a sectional side view of a part
of the steam channel in the second operation mode ac-
cording to the preferred embodiment of the present in-
vention. FIG 6 clarifies the arrangement of the steam
channel between the cavity 24 and the air channel 26.
[0044] The permanently open steam channel is pro-
vided for a de-steaming phase during or in the end of the
steaming process. Preferably, the de-steaming phase
starts in the end of the steaming process. In the de-
steaming phase the steam will be sucked out of the cavity
24 through the steam channel up to the air channel 26
and out of the appliance. The fan motor 28 in the air
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channel 26 is running during the whole steaming process,
the de-steaming phase and an additional time in order
to cool down the cavity 24 to a predetermined tempera-
ture.

[0045] The steam channel according to the present in-
vention is closed by the gravity of the flap 20, so that the
cover element 40 closes the inlet 39 of said steam chan-
nel. Further, the steam channel according to the present
invention is opened either by the overpressure in the cav-
ity 24 or by the actuator 14. The opening of the steam
channel by the overpressure in the cavity 24 is normally
of short duration in order to release said overpressure.
The opening of the steam channel by the actuator 14 is
preferably used for activating the de-steaming phase.
[0046] The steam channel according to the presentin-
vention has several advantages. The opening time of the
steam channel is very short. There is no loss of steam,
when the steam channel is closed. Only the steam ef-
fecting overpressure is lost. The heating up time of the
steam appliance is reduced. In particular, the steam
channel comprises two different opening modes, the one
by overpressure and the other one by the actuator. The
reaction time for opening and closing can be modified by
the relation between the lever arms of the flap 20.
[0047] FIG 7 illustrates a perspective exploded view of
the steam channel for the exhaust system according to
the prior art. The exhaust system of the prior art is also
provided for the steam appliance. The elongated steam
channel extends horizontally and is provided for an ar-
rangement above a cavity of the steam appliance.
[0048] The steam channel includes an upper channel
part 50 and a lower channel part 52. The upper channel
part 50 and the lower channel part 52 form the housing
of the steam channel. The steam channel includes an
adapter 60 at a bottom side of the lower channel part 52.
The adapter 60 is provided for connecting an inlet 64 to
the cavity of the steam appliance. Further, the steam
channelincludes a wax actuator 54 and an actuator hous-
ing 56 on a top side of the upper channel part 50. The
wax actuator 54 and the actuator housing 56 are ar-
ranged above the inlet 64. The wax actuator 54 is con-
nected to a valve head 58 for closing the inlet 64. The
inlet 64 is formed in the bottom side of the lower channel
part 52. An outlet 62 is formed in the top side of the upper
channel part 50. The outlet 62 is connected to an air
channel. The opening and closing of the steam channel
is performed by a linear motion of the wax actuator 54.
[0049] FIG 8 illustrates a sectional side view of the
steam channel in a closed state according to the prior
art. In the closed state the valve head 58 is pressed down
by the wax actuator 54, so that the valve head 58 closes
the inlet 64.

[0050] FIG 9 illustrates a sectional side view of the
steam channel in an open state according to the prior art.
In the open state the valve head 58 is retracted by the
wax actuator 54, so that the inlet 64 is open.

[0051] The process of opening and closing the steam
channel requires about one minute. During the steaming
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phases the steam channel is closed. Only in the de-
steaming phase the steam channel is open. In the de-
steaming phase the steam will be sucked out of the cavity
through the steam channel up to the air channel and out
of the appliance by a fan in the air channel. The valve
head 58 comprises a number of holes, so that an over-
pressure in the cavity can be released in the closed state.
[0052] Although an illustrative embodiment of the
present invention has been described herein with refer-
ence to the accompanying drawings, it is to be under-
stood that the present invention is not limited to that pre-
cise embodiment, and that various other changes and
modifications may be affected therein by one skilled in
the art without departing from the scope or spirit of the
invention. All such changes and modifications are intend-
ed to be included within the scope of the invention as
defined by the appended claims.

List of reference numerals
[0053]

10  upper channel part
12 lower channel part
14 actuator

16  actuator housing

18  support element

20 flap
22  adapter
24 cavity

26  air channel

28  fan motor

30 fan wheel

32  arcuated arrow

34  outlet

36 interior of the steam channel
38 inlet

40  cover element

50  upper channel part

52  lower channel part

54 actuator
56  actuator housing
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58 valve head

60 adapter

62 outlet

64 inlet

Claims

1. A steam channel for an exhaust system of a steam

appliance, wherein

-the steam channelincludes an elongated hous-
ing (10, 12) provided for a horizontal arrange-
mentabove a cavity (24) of the steam appliance,
- an inlet (38) is formed in a bottom side of one
end portion of the housing (10, 12),

- the inlet (38) is connected or connectable to
the cavity (24) of the steam appliance,

- an outlet (34) is formed in a top side of another
end portion of the housing (10, 12),

- an elongated flap (20) is arranged inside the
housing (10, 12),

- the flap (20) is pivoting fastened inside the
housing (10, 12) and comprises two lever arms,
- a pivoting axis of the flap (20) extends horizon-
tally and perpendicular to the longitudinal axis
of the flap (20),

- the flap (20) comprises a cover element (40)
for opening and closing the inlet (38),

- the lever arms of the flap (20) generate a
torque, so thatthe inlet (38) is closed or closable
by the gravity of the cover element (40) on the
one hand and the inlet (38) is opened or open-
able by an overpressure in the cavity (24) on the
other hand, and

- the steam channel includes an actuator (14)
for pivoting the flap (20), so that the inlet (38) is
opened or openable by the actuator (14).

The steam channel according to claim 1,
characterized in that

the elongated flap (20) extends in parallel to the lon-
gitudinal axis of the housing (10, 12).

The steam channel according to claim 1 or 2,
characterized in that

the cover element (40) is arranged at one end of the
flap (20) .

The steam channel according to any one of the pre-
ceding claims,

characterized in that

the cover element (40) is formed as a circular disk.

The steam channel according to any one of the pre-
ceding claims,

characterized in that

the flap (20) and the cover element (40) form a single-
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10.

1.

12.

13.

14.

piece part.

The steam channel according to any one of the pre-
ceding claims,

characterized in that

the steam channel includes a support element (18)
arranged inside the housing (10, 12), wherein said
support element (18) and the flap (20) form a hinge.

The steam channel according to any one of the pre-
ceding claims,

characterized in that

the torque generated by the lever arms of the flap
(20) causes a force between 0.01 N and 0.02 N, in
particular 0.012 N, which has to be overcome by the
overpressure in the cavity (24) in order to open the
inlet (38).

The steam channel according to any one of the pre-
ceding claims,

characterized in that

the actuator (14) is an electric actuator including at
least one servo motor.

The steam channel according to any one of the pre-
ceding claims,

characterized in that

the closing of the inlet (38) by the gravity of the cover
element (40) is blocked, if said inlet (38) is opened
by the actuator (14).

An exhaust system of a steam appliance including
a steam channel and air channel, wherein the steam
channel is interconnected between a cavity of the
steam appliance and the air channel,
characterized in that

the exhaust system includes the steam channel ac-
cording to any one of the claims 1 to 9.

An exhaust system according to claim 10,
characterized in that
the air channel comprises at last fan (28, 30).

An exhaust system according to claim 10 or 11,
characterized in that

the air channel is arranged above the steam channel
and connected to the outlet (34) of said steam chan-
nel.

A steam appliance including an exhaust system with
a steam channel and an air channel, wherein the
steam channel is interconnected between a cavity
of the steam appliance and the air channel,
characterized in that

the steam appliance includes the steam channel ac-
cording to any one of the claims 1 to 9.

A steam appliance including an exhaust system with
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a steam channel and an air channel, wherein the
steam channel is interconnected between a cavity
of the steam appliance and the air channel,
characterized in that

the steam appliance includes the exhaust system
according to any one of the claims 10 to 12.

The steam appliance according to claim 13 or 14,
characterized in that
the steam appliance is a steam cooking appliance.
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