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(57) Abstract: An electric cooking appliance comprising heat-
ing means (9) for heating a bowl (4) and sensor means (10,11)
for sensing the temperature of the bowl (4). The sensor means
(10,11) comprise a movable thermal contact member (10) to con-
tact the wall (5) of the bowl (4). The cooking appliance is pro-
vided with detection means (18,19) for detecting the presence
of the bowl (4), whereby displacement of said movable thermal
contact member (10) operates said detection means (18,19).
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An electric cooking appliance whereby the presence of a bowl is detected

The invention is related to an electric cooking appliance comprising heating
means for heating a bowl and sensor means for sensing the temperature of the bowl, which
sensor means comprise a movable thermal contact member to contact the wall of the bowl,
which wall can be the lateral side wall of the bow] as well as the bottom or bottom wall of the
bowl. The heating means can be a heat radiating member such as a tubular electric resistance,
or a halogen heating member, or an induction heating member. The expression cooking
appliance includes any device for heating a substance, whereby the substance not necessarily
has to “cook” in the strict meaning of that word.

The invention can be applied to any cooking appliance, for example a cooking
appliance whereby a bowl can be placed on top of a heating member. The invention is in
particular related to a cooking appliance comprising a casing that can enclose a removable
bowl, such as a deep fat fryer or the like, whereby the bowl can be removed from the casing,
for example, in order to clean the bowl.

The electric power supply to the heating means of the cooking appliance can
be switched off in case the sensed temperature rises above a predetermined value, and can be
switched on again when the sensed temperature drops below that value. Thereby, the
temperature of the bowl is maintained near a predetermined temperature, which temperature
can be selected by the user of the cooking appliance.

An electric cooking appliance of this kind is disclosed in GB-A-2306878. This
publication describes a deep fryer comprising a casing, which casing comprises heating
means for heating a bowl and heat-responsive control means, and which casing can enclose a
removable bowl (oil container). The heat-responsive control means include a thermal contact
member located at a side of the casing and which is engaged by the bowl when the bowl is
present in the casing. When the bowl is inserted into the casing, or removed from the casing,
the contact member will be moved whereby it is resiliently urged against the wall of the
bowl. Thereby, it remains in contact with the bowl as long as the bowl is located in the casing
in order to provide a thermal path between the bowl and the heat-responsive control means.
The heat-responsive means comprise either a thermostat or a thermal fuse, and it can also be

a combination of both. The thermostat keeps the temperature of the bowl near a certain
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predetermined value by switching on and switching off the electric power supply to the
heating means, and the fuse can interrupt the supply of electric power to the heating means
when the temperature of the bowl exceeds a certain value, which value is, in general,
substantially higher than said predetermined value.

The electric cooking appliance can furthermore be provided with a detector for
detecting the presence of the bowl. Such safety device may block the supply of electric power
to the heating means in case the removable bowl is not present, in order to avoid overheating
of the cooking appliance. Such detection means are for example disclosed in EP-A-1169959.
This publication describes an electric cooking appliance, in particular a deep fat fryer,
whereby the casing of the fryer is provided with a detector comprising a movable member
that is pushed away by the wall of the bowl when the bowl is inserted into the casing.

The presence of such safety device in a cooking appliance requires an
additional part having a relative complicated structure. In particular in case of a mechanical
detector, as described in EP-A-1169959, movable parts are present, which parts can stick or
be clamped, so that a reliable operation of the detector is not always ensured.

An object of the invention is an electric cooking appliance, whereby the
cooking appliance is provided with a movable thermal contact member to contact the wall of
a bowl in order to sense the temperature of the bowl, whereby the presence or absence of the
bowl is detected without the presence of a separate detector for detecting said presence or
absence.

To accomplish with the object, the cooking appliance is provided with
detection means for detecting the presence of the bowl, whereby displacement of said
movable thermal contact member operates said detection means. Thereby, a detector that is
provided with a separate contact member for contacting the wall of the bowl in order to sense
the presence of the bowl is redundant. Only one contact member that contacts the wall of the
bowl is present, for sensing the temperature of the bowl as well as for detecting the presence
of the bowl.

In a preferred embodiment, the cooking appliance comprises a casing and a
removable bowl, whereby the casing can enclose the removable bowl, and whereby the
casing is provided with the heating means and with the sensor means. Thereby, preferably,
the cooking appliance is a deep fat fryer. In such cooking appliance the temperature is
relatively high, and also because of the presence of heated fat, it is important that reliable

safety devices are present.
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In a preferred embodiment, a part of the sensor means that moves together
with the movable thermal contact member abuts a switch member, so that the switch is
operated by movement of the thermal contact member. The switch can interrupt the electrical
power supply to the heating means in its position whereby it is not activated by movement of
the thermal contact member, i.e. whereby the thermal contact member does not rest against
the wall of the bowl. Therefore, the heating means cannot be switched on when the bowl is
not present in the casing. When the thermal contact member is moved by the wall of the
bowl], said switch is activated, whereby said interruption of the electric power supply is
terminated.

Preferably, the switch and the thermal contact member are present in a serial
relationship in one of the electric current supply wires of the heating member. Thereby,
electric current can only be supplied to the heating member when the thermal contact
member as well as the switch is in the “on” position. The thermal contact member may
contain a bimetal strip for moving an on/off switch for the electric current.

In a preferred embodiment, the thermal contact member can move in a
direction substantially perpendicular to the plane of the wall of the bowl at the location of the
contact. When the thermal contact member contacts the bowl] at its lateral wall, the wall will
slide along the thermal contact member when the bowl is inserted into the casing in
downward direction. Such sliding movement can be an advantage, because it may clean the
front side (contact area) of the thermal contact member. When the thermal contact member
contacts the bowl] at the lower side, there will be no sliding movement between the thermal
contact member and the wall (bottom) of the bowl.

Preferably, the thermal contact member is urged against the wall of the bowl
by means of a spring member. Such structure ensures the movement of the thermal contact
member to its correct position when the bowl is removed from the casing.

As said before, preferably control means are present for disconnecting the
electric power supply to the heating means when the detection means do not detect the
presence of the bowl.

The invention is also related to a detector for an electric cooking appliance
comprising heating means for heating a bowl, which detector includes sensor means for
sensing the temperature of a bowl, which sensor means comprise a movable thermal contact
member to contact the wall of the bowl, whereby the detector is provided with detection
means for detecting the presence of the bowl, whereby displacement of said movable thermal

contact member operates said detection means.
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The invention is furthermore related to a method for detecting the presence of
a removable bowl] at an electric cooking appliance comprising heating means for heating the
bowl and sensor means for sensing the temperature of the bowl, whereby the sensor means
sense the temperature by urging a movable thermal contact member against the wall of the
bowl, whereby the cooking appliance is provided with detection means for detecting the
presence of the bowl, whereby displacement of said movable thermal contact member

operates said detection means.

The invention will now be further elucidated by means of a description of two
embodiments. The first embodiment is a deep fat fryer comprising a casing and a removable
bowl, whereby the casing is provided with a sensor for sensing the temperature of the bowl as
well as a detector for detecting the presence of the bowl in the casing. The second
embodiment is a detector that can be mounted in any electric cooking appliance. Reference is
made to the drawing comprising Figures which are only schematic representations, in which:

Fig. 1 is a part of a sectional view of the deep fryer whereby the removable
bowl is moving into the casing; and

Fig. 2 is a part of a sectional view of the deep fryer whereby the removable
bowl is in its operational position in the casing;

Fig. 3 shows a detector that can be used in a cooking appliance; and

Fig. 4 shows the detector, whereby the presence of a bowl is detected.

The Figures are only diagrammatically views and do not represent parts of the
deep fat fryer which are not relevant for understanding the invention.

Fig. 1 is a part of a sectional view of the side wall 1 (vertical wall) of the
casing of the deep fat fryer, comprising an outer plate 2 and an inner plate 3. Outer plate 2
forms the outside of the deep fryer and inner plate 3 is the wall of the space of the deep fryer
in which the removable bowl 4 can be present. In top view, said space can be circular, square
or rectangular, or can have any other appropriate shape, which shape corresponds with the
shape of the bowl 4, so that the side wall 5 (vertical wall) of the bowl 4 has a short distance 6
from the inner plate 3 of the casing.

Fig. 2 shows a larger part of a sectional view of the deep fryer, whereby also a

portion of the lower wall 7 (bottom) of the casing is represented. Thereby, the removable
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bowl 4 is in its operational position, so that its lower wall 8 (bottom wall) is located near the
tubular heating member 9, which heating member 9 is fixed near the lower wall 7 in the
casing of the deep fryer. The bowl 4 can be heated by heat radiation from the tubular heating
member 9, when the heating member 9 is switched on, i.e. when electric power is supplied to
the heating member 9.

In order to keep the temperature of the bowl 4 near a predetermined value, the
electric power supply to the heating member 9 can be switched on and can be switched off by
means of a electric current switch (not shown), which switch is controlled by a micro
controller, which micro controller receives a signal from a temperature sensor in a thermal
contact member 10. The thermal contact member 10 can rest against the wall 5 of the
removable bowl 4, as is shown in Fig. 2, whereby the temperature of the bowl 4 is sensed by
the thermal contact member 10 and compared by the micro controller with the predetermined
value, which value is set by the user of the deep fat fryer. Dependent on the difference
between the sensed temperature of the wall 5 of the bowl 4 and said predetermined value, the
electric power supply to the heating member 9 is switched on or switched off.

The thermal contact member 10 is mounted on a hinging frame 11, which
frame 11 is fixed to the inner plate 3 of the casing through a support element 13. Thereby, the
hinging frame 11 can hinge around axis 14, perpendicular with respect to plane of the
drawing, as is indicated with arrow 15 in Fig. 2. In order to ensure a reliable heat conducting
contact between the wall 5 of the bowl 4 and the thermal contact member 10, the contact
member 10 is urged against the wall 5 by means of a pushing spring 16. Pushing spring 16
urges hinging frame 11 against the inner plate 3 of wall 1 of the casing when the bowl] 4 is
not present in the casing, as is shown in Fig. 1.

For safety reasons it is desired that the heating member 9 can not be supplied
with electric power as long as the removable bow] 4 is not present in the casing of the deep
fryer. Therefore, an additional switch disconnects the heating member from the electric
power source, or the same switch that controls the temperature of the bowl 4 as described
above is permanently switched off, in case the bowl 4 is not in its operational position in the
casing of the deep fryer. The presence of the bowl 4 in the casing can be detected by means
of a separate mechanical detector, for example a pin that is pushed away by the bowl 4 when
the bowl 4 is inserted in the casing. However, according to the invention, the displacement of
the thermal contact member 10 operates the detection means for detecting the presence of the
bowl 4.
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When the bowl 4 is inserted in the casing of the deep fat fryer, which
movement of the bowl 4 is indicated with arrow 17 in Fig. 1, the wall 5 of the bowl 4 will
displace the thermal contact member 10, resulting in a hinging movement of frame 11. That
hinging movement is detected by a detector switch 18, which detector switch 18 is fixed to
the outer plate 2 of the wall 1 of the casing. The detector switch 18 is provided with a
movable pin 19, which pin 19 rests against the hinging frame 11 and is pushed outwardly by
spring means in the detector switch 18. When frame 11 moves to the left (in the Figures) the
pin 19 will be pushed in, whereby the detector switch 18 detects the presence of the bowl 4.
Then a signal will be sent to the switch, or other means, in order to unblock the supply of
electric power to the heating member 9.

In this manner, there is only one member that mechanically contacts the bowl
4, in order to control the temperature of the bowl 4 as well as to block the electric power
supply to the heating member 9 in case of absence of the bowl 4 in the casing of the deep
fryer.

Figs. 3 and 4 show a detector for sensing the temperature of a heated bowl 4
and for detecting the presence of the bowl 4, which detector can be used in cooking
appliances of any kind. The detector comprises a housing 21 including a movable part 22,
which movable part 22 reaches outside the housing 21 through a hole in the housing 21. A
thermal contact member 10 is attached to the movable part 22, and movable part 22 is pushed
to the right (in the Figures) by means of springs 23. When a bowl 4 is located near the
detector, the movable part 22 will rest against the wall 5 of the bowl 4, as is shown in Fig. 4.
Thereby, the thermal contact member will sense the temperature of the bowl 4.

The detector furthermore comprises a detector switch 18, which detector
switch 18 is hinging around axis 24 and attached to the housing 21 by means of support
element 25. Push spring 16 urges detector switch 18 to the right (in the Figures), so that stop
26 will rest against the wall of the housing 21 when the movable part 22 is in the position as
shown in Fig. 3. Detector switch 18 is provided with a pin 19, which pin 19 can be pushed
into detector switch 18 in order to operate the switch. Only a small movement of pin 19 to the
left (in the Figures) is required to put the detector switch 18 in its “on” position. Such
movement will take place when the movable part 22 is displaced to the left (in the Figures)
by the wall 5 of the bowl] 4 that is located near the detector, as is shown in Fig. 4. In case the
displacement of the movable part 22 is more than the possible displacement of the pin 19 in

detector switch 18, then the detector switch 18 will hinge a little, as is shown in Fig. 4.
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The thermal contact member 10 comprises a bimetal strip, which strip can
activate a switch when the sensed temperature passes a predetermined temperature. When the
predetermined temperature is passed while the temperature is increasing, the switch will be
put in the “off” position, and when the predetermined temperature is passed while the sensed
temperature is decreasing, then the switch will be put in its “on” position. The switch in the
thermal contact member 10 is connected in series with the detector switch 18 by an electric
wire, and both switched are present in one of the electric supply wires of the heating means
of the cooking appliance. The wires are not shown in the Figures. In case both switches are in
the “on” position, the heating means can be supplied with electric power, and when one of
the switches is in the “off” position, then the electric power supply to the heating means are
blocked.

The embodiment of the deep fat fryer and the embodiment of the detector, as
described above, are only examples of devices according to the invention; many other

embodiments are possible.
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CLAIMS:

1. An electric cooking appliance comprising heating means (9) for heating a
bowl (4) and sensor means (10,11;22) for sensing the temperature of the bowl (4), which
sensor means (10,11;22) comprise a movable thermal contact member (10) to contact the
wall (5) of the bowl (4), characterized in that the cooking appliance is provided with
detection means (18,19) for detecting the presence of the bowl (4), whereby displacement of

said movable thermal contact member (10) operates said detection means (18,19).

2. An electric cooking appliance as claimed in claim 1, characterized in that the
cooking appliance comprises a casing (1,7) and a removable bowl (4), whereby the casing
(1,7) can enclose the removable bowl (4), and whereby the casing (1,7) is provided with the

heating means (9) and with the sensor means (10).

3. An electric cooking appliance as claimed in claims 2, characterized in that the

cooking appliance is a deep fat fryer.

4, An electric cooking appliance as claimed in any one of the preceding claims,
characterized in that a part (11;22) of the sensor means (10,11;22) that moves together with
the movable thermal contact member (10) abuts a switch member (19), so that a switch (18)

is operated by movement of the thermal contact member (10).

5. An electric cooking appliance as claimed in any one of the preceding claims,
characterized in that the thermal contact member (10) can move in a direction substantially

perpendicular to the plane of the wall (5) of the bow] (4) at the location of the contact.

6. An electric cooking appliance as claimed in any one of the preceding claims,
characterized in that the thermal contact member (10) is urged against the wall (5) of the

bowl (4) by means of a spring member (16;23).
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7. An electric cooking appliance as claimed in any one of the preceding claims,
characterized by control means for disconnecting the electric power supply to the heating

means (9) when the detection means (18,19) do not detect the presence of the bowl (4).

8. A detector for an electric cooking appliance comprising heating means (9) for
heating a bowl (4), which detector includes sensor means (10,11;22) for sensing the
temperature of a bowl (4), which sensor means (10,11;22) comprise a movable thermal
contact member (10) to contact the wall (5) of the bowl (4), characterized in that the detector
is provided with detection means (18,19) for detecting the presence of the bowl (4), whereby
displacement of said movable thermal contact member (10) operates said detection means
(18,19).

9. A method for detecting the presence of a removable bowl (4) at an electric
cooking appliance comprising heating means (9) for heating the bowl (4) and sensor means
(10,11;22) for sensing the temperature of the bowl (4), whereby the sensor means (10,11;22)
sense the temperature by urging a movable thermal contact member (10) against the wall (5)
of the bowl (4), characterized in that the cooking appliance is provided with detection means
(18,19) for detecting the presence of the bowl (4), whereby displacement of said movable

thermal contact member (10) operates said detection means (18,19).
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