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(57) An appliance includes a plurality of electric power consuming devices having associated activated power
consumption levels which collectively can exceed an available power supply limit to the appliance. The appliance
includes a control system for power distributing to the various devices 1n a manner which optimizes performance while
preventing the current draw from exceeding the established limit. In the most preferred embodiment, the appliance
constitutes a range having various heating components, preferably first and second ovens, as well as a plurality of
surface heating elements. A current monitoring arrangement signals demanded current levels from certain ones of the
heating components, with the signals being used by the control system to distribute the available current on a
predetermined priority basis.
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An appliance includes a plurality of electric
power consuming devices having associated activated
power consumption levels which collectively can exceed
an avallable power supply limit to the appliance. The
appliance includes a control system for power
distributing to the various devices in a manner which
optimizes performance while preventing the current draw
from exceeding the established limit. In the most
preferred embodiment, the appliance constitutes a range
having various heating components, preferably first and
second dvens, as well as a plurality of surface heating
elements. A current monitoring arrangement signals
demanded current levels from certain ones of the
heating components, with the signals being used by the
control system to distribute the available current on a
predetermined priority basis.
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BACKGROUND OF THE INVENTIOI}
Field of the Invention

The present invention pertains to the art of
appliances and, more particularly, to a system for
distributing power to various electrical devices of an
appliance when the potential power consumption level of
the devices collectively exceeds the available supply
to the appliance.

Discugssion of the Prior Ar

There exist different types of appliances which
incorporate various electrical devices that can be
activated individually or simultaneously. For example,
a typical electric household range includes an oven and
generally four surface heating elements. Once the
appliance 1is connected within a household, there will
be a preset power supply limit available for use by the
appliance. In most instances, there exist building
codes which must be adhered to in writing for such an
appliance such that the available power supply is
typically pre-established.

With the above 1n mind, these types of appliances
are designed and manufactured utilizing electrical
devices which have associated power consumption levels
that do not collectively exceed the available power
supply to the appliance. In this manner, it is assured
that all of the power consumption deceives can be
simultaneously activated without overloading the
electrical circuitry and blowing a fuse. However, from
a practical standpoint, 1t 1s actually quite rare that
all of the electrical devices will require activation
at the same time.

Certainly, some versatility and other benefits can
be made available to the consumer if the appliance were
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to incorporate either additional electrical devices or
higher powered devices, even if these devices were to
collectively exceed the available power supply limit if
simultaneously activated. For instance, in the case of
an electric household range, it may be advantageous to
increase the available upper operating temperatures for
the oven and/or the surface burners, or to even
incorporate a second oven unit as part of the overall
range. Without correspondingly decreasing the power
rating of the individual components to safeguard
against a system overload, these design changes are
typically not available.

Based on the above, there exists a need in the art
of electrical appliances for a control system which can
be used to effectively distribute power to multiple
power consumption devices of an appliance when the
collective power consumption level of the devices
exceeds the overall power supply limit available to the
appliance. Such a power distributing system will
enable product lines to be expanded to include
appliances having more versatile features for the
consumer, without requiring changes to standard power

supply line designs for the appliances.

IMMARY C 'HE INVENTIOI

The present invention pertains to a system for
distributing power supplied to an appliance
incorporating multiple electrical devices that, if
actuated simultaneously, could exceed the available
power supply limit to the appliance. More
specifically, the invention concerns an appliance
including a plurality of electric power consuming
devices having associated activated power consumption
levels which collectively can exceed an available power

supply limit to the appliance. The appliance includes
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a control system for power distributing to the various
devices in a manner which optimizes performance while
preventing the current draw from exceeding an
established limit.

In one embodiment of the invention, the appliance
constitutes a cooking unit having various heating
components, preferably first and second ovens, as well
as a plurality of surface heating elements. A current
monitoring arrangement is provided to signal demanded
current levels from certain ones of the heating
components, with the signals being used by the control
system to distribute the available current on a
predetermined priority basis. In accordance with the
most preferred form of the invention, the control
system includes current sensors electrically interposed
between the power distributing unit and the first and
second ovens, with sensed current values being fed back
Lo the power distributing unit.

Additional objects, features and advantages of the
present invention will become more readily apparent
from the following detailed description of a preferred
embodiment wherein like reference numerals refer to

corresponding parts in the several views.

BRIEF DESCRIPTION OF . _DRAWT]

Figure 1 is a perspective view of an electric
range incorporating the power distributing control
system of the present invention; and

Figure 2 is a schematic view of the power
distributing control system according to a preferred

embodiment of the invention.
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DETAILED DESCRIPTION C [HE PREFERRED EMBQODIMI

With initial reference to Figure 1, the invention
1s illustrated for use in connection with an electric
range generally indicated at 2. In the embodiment
shown, electric range 2 includes a cabinet 5 within
which is arranged a first or upper oven 8 and a second
or lower oven 9. Upper and lower ovens 8 and 9 have
assocliated doors 10 and 11 which are respectively
provided with handles 12 and 13 that can be used to
pivot doors 10 and 11 in order to access respective
cooking chambers of ovens 8 and 9. For the sake of
completeness, this figure illustrates doors 10 and 11
with respective viewing windows 14 and 15.

Cabinet 5 is also provided with an associated
range top 18 which supports various spaced surface
heating elements 20-23 in a manner known in the art.

At an upper rear portion, cabinet 5 is provided a
control panel 28. At this point, it should be realized
that the location of control panel 28 could vary in
accordance with the present invention. For example,
control panel 28 could be located along an upper face
panel 32 of cabinet 5. 1In any event, control panel 28
includes a plurality of knobs 36-39 for use in
selectively activating and deactivating surface heating
elements 20-23 respectively. In addition, control
panel 28 1s shown to include a central display 44, such
as an LED or LCD display unit. Furthermore, control
panel 28 1s provided with a number pad generally
indicated at 46 that has an associated button 48 for
clearing inputted data by the consumer.

Although the particular features incorporated into
electric range 2 could vary greatly within the scope of
the present invention, for the sake of completeness in
describing a preferred form of the invention, control
panel 28 of range 2 1s also shown to include an upper
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row of control buttons generally indicated at 51 which
are provided to select the operational mode for upper
oven 8. For instance, the row of control buttons 51
can be used to select bake, broil, clean and off modes
for upper oven 8. In a similar manner, a lower row of
control buttons 56 is provided to control lower oven 9.
In the most preferred form of the invention, it is
preferred to enable the user to program the operation
of at least upper and lower ovens 8 and 9 through the
use of the upper and lower rows of control buttons 51
and 56 and numeric pad 46, as well as timer buttons 62
and 63 for the upper and lower ovens 8 and 9
respectively. Furthermore, for the sake of
completeness, buttons 67 and 68 are provided to enable
a consumer to selectively activate lights provided in
upper and lower ovens 8 and 9, with the lights being
usable 1n combination with windows 14 and 15 to view
the progress of a cooking operation.

In using range 2, it may be quite rare that all of
the electrical devices, i.e., upper and lower ovens 8
and 9 and surface heating elements 20-23, would be
activated simultaneously. More typically, certain
combinations of these power consuming devices would
likely be activated. A more common range available on
the market would only incorporate a single oven for use
in combination with surface heating elements. However,
both the upper and lower ovens 8 and 9 are provided in
accordance with the present invention even though, if
upper and lower ovens 8 and 9 are simultaneously
activated in combination with a predetermined number of
the surface heating elements 20-23, the required
operational power could exceed the available power
supply limit available to electric range 2. Instead of
limiting the versatility of the range design, the
present invention provides a full range of operation

Ul
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for both ovens 8 and 9, as well as surface heating
elements 20-23, by incorporating a power distributing
control system to prevent the occurrence of any
overload condition, even when ovens 8 and 9 and surface
heating elements 20-23 are used in a manner which would
demand more power than is available to range 2. More
particularly, the control system incorporated into
range 2 operates to deliver power to activated ones of
the power consuming devices on a priority basis when
the power consumption levels of the power supply limit.
Reference will now be made to Figure 2 in describing a
preferred embodiment of the control system which is
generally indicated at 78.

As shown 1n this figure, control system 78
includes an electronic controller 80 that forms part of
control panel 28. Electronic control 80 functions to
distribute power to the power consuming devices of
range 2 as represented in the presented embodiment by
upper oven 8, lower oven 9 and surface heating elements
20-23. For this purpose, electronic control 80 has a
first power distribution line 82 that leads to upper
oven 8. Interposed between upper oven 8 and electronic
control 80 1s a first current sensor 84. Sensor 84
monitors the required current of upper oven 8 based on
established settings at control panel 8 by the
consumer.

Signals from current sensor 84 are directed to
electronic control 80 through feedback loop 86. A
second power distribution line 88 is directed from
electronic control 80 through a feedback loop 91.
Electronic control 80 also includes a third power
distribution line 94 which is bifurcated in order to
deliver power to the various surface heating elements
20-23. Furthermore, electronic control 80 has

associated therewith an output signal control line 96
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that 1s connected to switches 100-103. Switches 100-
103 are preferably constituted by electro-mechanical
switches interposed between third power distribution
line 94 and surface heating elements 20-23
respectively. By controlling the opening and closing
of switches 100-103, electronic control 80 can regulate
the ability of each of surface heating elements 20-23
to be activated by the consumer through knobs 36-39
respectively. Of course, as is well known in the art,
control knobs 36-39 would be used to select the heating
level achieved by the respective surface heating
elements 20-23, generally between low, medium and high
setting positons. However, these consumer settings
could only be established if electronic control 80
enables current to flow to the surface heating elements
20-23 by means of the switches 100-103.

In accordance with the invention, if a consumer
activates selected ones of the upper and lower ovens 8
and 9 and/or surface heating elements 20-23 and
establishes heating levels having associated current
draws for the various power consuming devices which do
not exceed the available power supply limit to range 2,
electronic control 80 simply provides the demanded
current through the respective first, second and/or
third power distribution lines 82, 84 and 94 and
assures that each of switches 100-103 are closed.
However, should the consumer operate range 2 in a
manner wherein the collective power consumption level
would exceed the availilable power supply limit,
electronic control 80 would operate in a preset manner
to distribute the available power supply to certain
ones of the power consuming devices. In the most
preferred form of the invention, electonic control 80
would give first priority to upper oven 8, followed by
priority to lower oven 9 and then finally to the
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surface elements 20-23. In addition, the most
preferred form of the invention utilizes a last
on/first off strategy for the surface heating elements
20-23 through the positioning of switches 100-103.

As indicated above, the most preferred form of the
invention incorporates first and second current sensors
84 and 89 which monitor the current required by upper
and lower ovens 8 and 9 respectively. Therefore,
electronic control 80 receives signals related to a
power consumption operating parameter and utilizes
these signals to determine the necessity to distribute
power on the predetermined priority basis. Although
current sensors are utilized in the most preferred form
of the invention, other power consumption related
operating parameters could be sensed, such as
variations in voltage or resistance levels.
Furthermore, an additional sensor could be provided in
connection with surface elements 20-23. However, given
the priority pre-established inaccordance with the
preferred embodiment of the invention, such an
additional sensor merely adds to the associated cost
and 1s not deemed necessary.

As i1ndicated above, the most preferred form of the
invention incorporates first and second current sensors
84 and 89 which monitor the current required by upper
and lower ovens 8 and 9 respectively. Therefore,
electronic control 80 receives signals related to a
power consumption operating parameter and utilized in
the most preferred form of the invention, other power
consumption related operating parameters could be
sensed, such as variations 1n voltage or resistance
levels. Furthermore, an additional sensor could be
provided 1n connection with surface elements 20-23.
However, given the priority pre-established in

accordance with the preferred embodiment of the
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invention, such an additional sensor merely adds to the
associated cost and is not deemed necessary.

In general, 1t should be realized that various
changes and/or modifications can be made to the present
invention without departing from the spirit thereof.
For enstance, although the appliance disclosed in the
preferred embodiment of the invention represents a
cooking unit in the form of a range having upper and
lower ovens and a plurality of surface burners, the
power distribution control system can be utilized in
connection with various types of appliances. For
instance, in cooking units alone, wall mounted double
oven units, ranges having associated microwaves, and
the like could be made equally applicable. Therefore,
the invention has applicability to various types bf
appliances that include multiple power consuming
devices which can be activated simultaneously and
wherein the power consuming devices have activated
power consumption levels that can collectively exceed
an avallable power supply limit to the appliance.
Under these circumstances, the appliance can
incorporate the power distributing control system of
the invention to assure that the current drawn by the
appliance does not exceed a desired limit. 1In any
event, the invention is only intended to be limited by
the scope of the following claims.
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The embodiments of the invention in which an

exclusive property or privilege is claimed are defined
as follows:

1. In an appliance including multiple power consuming
devices which can be activated both individually and
simultaneously, with each of the power consuming
devices having an activated power consumption level
which can collectively exceed an available power supply
limit to the appliance, an appliance power distributing
control slystem comprising:

means for sensing a power consumption related
operating parameter for at least one of activated ones
of said power consuming devices; and

means for distributing power to the activated ones
of salid power consuming devices, said power
distributing means operating to deliver power to the
activated ones of said power consumimg devices on a
priority basis in response to signals received from
sald sensing means when the activated power consumption
levels of the power consuming devices would
collectively exceed the available power supply limit.

2. The appliance power distributing control system
according to claim 1, wherein the means for sensing a
power consumption related operating parameter

constitutes a current sensor.

3. The appliance power distributing control system
according to claim 1, wherein the appliance constitutes
a range including at least one oven and a plurality of

surface heating elements.

4 . The appliance power distributing control system

according to claim 3, wherein the power distribution

10
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means for distributing power comprises an electronic

controller and the sensing means comprises a current
sensor.

5. The appliance power distributing control system
according to claim 4, wherein the current sensor is
electrically connected to the oven to sense a level of
current drawn by the oven with the signals from the
current sensor being fed back to the electronic

controller.

6. The appliance power distributing control system
according to claim 5, wherein the current sensor is
interposed between the electronic controller and the

ovell.

7. The appliace power distributing control system
according to claim 3, wherein the range includes first
and second ovens and the sensing means for sensing
includes first and second sensing units for the first

and second ovens respectively.

8. The appliance power distributing control system
according to claim 7, wherein the power distributing
means prioritizes in the order of the first oven,
followed by the second oven and finally the surface
heating elements.

9. An electric appliance having an available power
supply limit comprising:

a first power consumption device having an
associated first power consumption level;

a second power consumption device having an

assoclated second power consumption level;

11
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a third power consumption device having an
assoclated third power consumption level, wherein the
first, second and third power consumption levels
collectively exceed the available supply limit; and

a controller for distributing power to activated
ones of the first, second and third power consumption
devices, said controller distributing power on a
predetermined priority basis when a collective power

consuption level cf activated ones of the first, second

and third power consumption devices would exceed the
avallable supply limit.

10. The electric appliance according to claim 9,
further comprising: at least one sensing unit for
monitoring a power consumption related operating
parameter of at least one of the first, second and
third power consumption devices, said sensing unit
being connected to signal the controller.

11. The electric appliance according to claim 10,
wherein the at least one sensing unit comprises a

current sensor.

12. The electric appliance according to claim 10,
wherein the at least one sensing unit comprises first
and second current sensors for monitoring current
levels required by the first and second power

consumption devices respectively.

13. The electric appliance according to claim 9,
wherein the appliance constitutes a range, with the
first power consumption device defining a first oven,
the second power consumption device defining a second
oven and the third power consumption device being
defined by a plurality ¢f surface heating elements.

12
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14. The electric appliance according to claim 13,
further comprising: means for monitoring a power
consumption related operation parameter of at least two
of said first, second and third power consumption

devices.

15. The electric appliance according to claim 14,
wherein said monitoring means separately senses the
power consumption related operating parameter of the

first and second ovens.

16. A method of distributing power to multiple power
consumption devices of an appliance which, if actuated
simultaneously, would collectively exceed the available
power supply limit to the appliance comprising:

delivering a demanded power level to each of the
activated one of said power consumption devices so long
as a collective, demanded power level of the activated
ones of said power consumption devices is below the
available power supply limit; and

distributing power to the activated ones of said
power consumption devices on a predetermined priority
basis when the activated power consumption levels of
the power consumption devices would exceed the

avallable power supply limit.

17. The method according to c¢laim 16, further
comprising: monitoring a power consumption related
operating parameter for each of a plurality of the

multiple power consumption devices.
18. The method according to claim 17, further

comprising: monitoring the power consumption related

operating parameter by sensing a demand current for

13
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each of the plurality of multiple power consumption
devices.

19. The method according to claim 18, wherein the
appliance comprises a range, with multiple power
consumption deceives including first and second ovens
and a plurality of surface heating elements, and
wherein the demand current sensing is performed for
each of the first and second ovens.

20. The method according to claim 19, further
comprising: prioritizing the power by delivering the
avallable power initially to the first oven, then to
the second oven and finally to selected ones of the

plurality of surface heating elements.

14
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