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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present invention is a continuation-in-part
of U.S. Patent Applications Nos. 08/863,671;
09/053,960; 09/064,988 and 09/169,523.

5 BACKGROUND OF THE INVENTION

[0002] The present invention relates to an oven for
cooking a food product in a residential oven, and more
particularly to a residential oven which effects quick cook-
ing of said food product.
[0003] U.S. Patent No. 4,337,384 is directed to improv-
ing cooking time and the quality of cooked food in a cook-
ing appliance equipped with a microwave heating means
and a hot air circulation means by controlling the rota-
tional speed of an air circulating for or the power of heater
means, according to the kind of food to be cooked.
[0004] McKee U.S. 5,254,823, U.S. 5,434,390, and
U.S. 5,558,793, commonly owned by TurboChef, the as-
signee of the present invention and hereinafter referred
to collectively as the "TurboChef Patents," are directed
to quick-cooking ovens. The ovens described therein are
primarily commercial ovens, partially because of the nec-
essary size thereof, and partially because they lack fea-
tures necessary in a residential consumer-operated oven
(as opposed to an oven operated by a commercial em-
ployee).
[0005] As will be set forth below, for a wide variety of
reasons adaptation of a commercial embodiment to a
residential embodiment introduces many new problems
which must be solved. For example, whereas a commer-
cial establishment (such as a restaurant or a fast-food
store) utilizes portion-control techniques to ensure that
each portion of a particular food product is of generally
the same size, weight, consistency, configuration and
dimensions, in a presidential setting, the oven will be sub-
jected to large variations in the size, weight, consistency,
configuration and dimensions of the food product. A suc-
cessful oven must be capable of adapting to these var-
ying factors. For example, a hamburger to be cooked in
a commercial oven would typically be of the same size,
weight and shape as the hamburger before and the ham-
burger to follow. On the other hand, in a residential oven
the size, weight and shape of successive hamburgers
may vary substantially such as a small, circular, thin ham-
burger of 0.13 kilograms (0.3 pounds) to a large, square,
thick hamburger of 0.32 kilograms (0.7 pounds). There-
fore, "custom finishing" of the food product may be re-
quired.
the food product
[0006] Accordingly, it is an object of the present inven-
tion to provide an oven for quick cooking of a food product
wherein the oven is suitable for residential use.
[0007] Another object is to provide such an oven which,
in one embodiment, includes user-operable custom fin-

ishing means.
[0008] It is also an object of the present invention to
provide such an oven which, in one embodiment, is suf-
ficiently compact for residential use.
[0009] It is another object to provide such an oven
which is easy and inexpensive to manufacture, use and
maintain.

SUMMARY OF THE INVENTION

[0010] It has now been found that the above and relat-
ed objects of the present invention are obtained in an
oven according to claim 1.
[0011] The oven is adapted for cooking a food product
at least partially by hot gas flow. The housing defines a
cooking chamber having a top, a bottom and a support
means therebetween for receiving a food product for
cooking, and conduit means for providing gaseous com-
munication outside of the cooking chamber between the
chamber bottom and the chamber top. The conduit
means also serves as a hot gas plenum preferably en-
closing a total free volume of space for air less than the
total free volume of space for air of the cooking chamber.
Associated with the cooking chamber are directing
means adjacent to the chamber top for directing gas from
the conduit means onto the food product in the cooking
chamber, and return means adjacent to the chamber bot-
tom for directing the return of the gas from the cooking
chamber into the conduit means. Associated with the
conduit means is a thermal energy source for heating
gas disposed in the conduit means. The oven further in-
cludes flow means for causing a flow of gas from the
return means to the directing means via the conduit
means, and control means for varying the effective vol-
umetric flow rate of the gas flow into said cooking cham-
ber and/or the temperature of the gas flow into the cook-
ing chamber. The oven further preferably comprises us-
er-operable custom finishing means for causing custom
finishing of an already cooked food product to further
heat the food product, to further brown the food product,
or a combination thereof and/or user-operable custom
cooking means for causing custom cooking of a partially
cooked food product by reducing further heating of the
food product during the remainder of the cooking cycle,
by reducing further browning of the food product during
the remainder of the cooking cycle, or a combination
thereof.
[0012] The oven additionally comprises microwave
means for at least partially cooking the food product in
the cooking chamber by microwave energy, user-oper-
able input means for generically identifying to the control
means the food product placed in the cooking chamber
to be cooked, and means (e.g., a processor) for translat-
ing the user-operable means of identification into a ge-
neric cooking formula. The generic cooking formula spec-
ifies the cooking parameters for all stages in the cooking
cycle including the cook time for each event, the percent-
age of the cook time hot gas energy is used, and the
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percentage of the cook time microwave energy is used.

BRIEF DESCRIPTION OF THE DRAWING

[0013] The above and related objects, features and ad-
vantages of the present invention will be more fully un-
derstood by reference to the following detailed descrip-
tion of the presently preferred, albeit illustrative, embod-
iments of the present invention when taken in conjunction
with the accompanying drawings wherein:

FIG. 1 is an isometric view of an oven according to
the present invention;
FIG. 2 is a sectional view thereof taken along the line
2-2 of FIG. 1;
FIG. 3 is a sectional view thereof taken along the line
3-3 of FIG. 2;
FIG. 4 is a sectional view thereof taken along the line
4-4 of FIG.1;
FIG. 5 is an exploded isometric view of the basic
components thereof;
FIG. 6a is a front elevational view of the display for
custom finishing of an already cooked food product,
while FIGS. 6b and 6c are front elevational views
representing particular levels of finishing with set-
tings entered by the user to increase the amount of
browning and/or the amount of cooking (heating);
and
FIG. 7a is a front elevational view of the display for
"custom cooking" the amount of a partially cooked
food product, while FIGS. 7b and 7c are front eleva-
tional views representing settings entered by the us-
er to reduce the amount of further browning and/or
the amount of further cooking (heating).

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0014] While the present invention will be described in
terms of a stand-alone or counter-top oven suitable for
use in a residence, it will be obvious to those skilled in
the cooking art that an oven according to the present
invention may alternatively be a wall unit (incorporated
into a wall such that only the front of the unit is exposed)
or a console model having feet adapted to rest on the
floor, or other variations thereof. Indeed, the residential
oven may find utility in a commercial establishment, es-
pecially a relatively small commercial establishment, or
other heretofore unanticipated locations.
[0015] While a commercial oven of the type described
in the TurboChef Patents may have dimensions of
76·2cm x 76·2cm x 82·8cm (30" x 30" x 33"), the dimen-
sions of a preferred embodiment of a residential oven
according to the present invention are a height of approx-
imately 38.1cm (15 inches) (excluding the additional
7.6cm (3 inches) required for adjustable feet), a width of
approximately 71.1cm (28 inches), and a depth of ap-
proximately 63·5cm (25 inches) (excluding the additional

approximately 5·1cm (two inches) required for the handle
projection from the front of the unit). The weight of the
38.1cm x 71.1cm x 63.5cm (15" x 28"x 25") residential
unit is approximately 63·5 kilograms (140 pounds) sub-
stantially lighter than the 244.9 kilograms (540 pounds)
of the 76.2cm x 76.2cm x 83.8cm (30" x 30" x 33")com-
mercial oven described in the TurboChef Patents.
[0016] The reference numerals used herein generally
correspond to those used in the drawings of the Turbo-
Chef Patents to indicate elements of similar structure or
similar function.
[0017] Referring now to the drawings, and in particular
to FIGS. 1-7 thereof, therein illustrated is a hybrid oven
according to the present invention, generally designated
by the reference numeral 10, for cooking a food product
12 (see FIG. 4) by both hot airflow and/or microwave
cooking. The terms "air" and "airflow" are used inter-
changeably with "gas" and "gas flow" in this description
unless otherwise noted. The oven 10 essentially com-
prises a housing generally designated 14, a cooking
chamber generally designated 16 which is adapted to
receive a food product 12 for cooking, and conduit means
generally designated 20 for selectively providing gase-
ous communication external to said cooking chamber 16,
between the bottom and top of the cooking chamber 16.
More particularly, the gaseous communication, or con-
duit means, 20 includes both an ingress conduit 22 (typ-
ically, but not necessarily, disposed adjacent the top of
the cooking chamber 16) for the ingress passage of hot
pre-cooking air into the cooking chamber 16, and an
egress conduit 24 (typically, but not necessarily, dis-
posed adjacent the bottom of the cooking chamber 16)
for the egress passage of cooler post-cooking air from
the cooking chamber 16. The airflow passes through a
blower 40 to be discussed hereinafter, and may also pass
through purification means 300.
[0018] It will be appreciated that the conduit means 20
also serves as a plenum of limited volume in that it con-
tains (on an instantaneous basis) a small volume of air,
typically hot air when the oven is in use. The "effective"
plenum formed by the conduit means 20 is of substan-
tially reduced volume relative to the plenum/reservoir de-
scribed in the aforementioned TurboChef Patents. Thus,
in the preferred embodiment of the present invention the
cooking chamber 16 has a free or unoccupied volume
for air of approximately 0.016 cubic metres (1600 cubic
inches) and the conduit means 20 (from one end to the
other) has a free or unoccupied volume for air of approx-
imately 0.018 cubic metres (1100 cubic inches) Accord-
ingly, in the present invention the free volume for air ratio
of the conduit means to the cooking chamber is preferably
less than 1, and optimally about 0.68. (By way of contrast,
the TurboChef Patents teach a free volume for air ratio
of the conduit means (plenum/reservoir) to the cooking
chamber greater than 1, and preferably about 1.5.)
[0019] The conduit means 20 has associated therewith
and, as illustrated, preferably, but not necessarily, dis-
posed therein, a thermal energy source 25 for heating
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"on the fly" the air disposed in the conduit means 20. The
thermal energy source 25 is preferably a plurality of heat-
ing element 25a such as a series of parallel heating coils
25a (six coils being illustrated in FIG. 2), the number and
power consumption of the coils being selected so as to
be capable of providing the desired heating of the air
passing through the conduit means 20 for entry into the
cooking chamber 16. Preferably the heating means 25
is provided adjacent the top of the cooking chamber 16,
but in or upstream of ingress conduit 22 leading into the
cooking chamber 16.
[0020] A preferred thermal energy source 25 compris-
es a six-pass coiled wire having a wire diameter of 0.2cm
(0.06 inch)and constructed as an open-coil element
made of nickel-chromium (Ni-Cr) resistance heating wire
currently available from TutCo of Tennessee. During ov-
en operation, the thermal energy source 25 operates at
a temperature between 25°C (77°F) and 982°C (1800°F)
At 240 volts AC power input, the total input power to the
elements is about 6,000 watts. Maximum airflow across
the thermal energy source 25 is about 85 cubic metres
(3,000 cubic feet) per minute.
[0021] While conventional wall outlets in U.S. resi-
dences provide about a 105-120 volt, single phase power
supply, there are frequently dedicated outlets (such as
required for a clothes dryer, wall oven, cooking range, or
the like) which provide a 200-240 volt power supply, de-
pending on the customary voltage of a particular country.
Various countries operate with various power supplies,
and the oven herein described is adaptable to such var-
ious power supplies. The oven 10 is capable of operating
on a 200-240 volt power supply at 40 amperes or less,
preferably at 30 amps or less. The energy output from
the thermal energy source 25 is capable of meeting the
thermal demand of the oven so that the temperature of
the air entering the cooking chamber 16 may be main-
tained substantially constant at a pre-set level.
[0022] It will be appreciated that in the present oven
one may vary not only the cooking time, and the micro-
wave output level, but also the hot-air temperature (within
limits) by controlling, over time, the power being intro-
duced into the system for the generation of thermal en-
ergy. (By way of contrast, in the TurboChef Patents a hot
air plenum/reservoir contained a high thermal mass heat
exchanger which heated the airflow, thereby producing
a hot-air temperature which was substantially fixed under
normal conditions.)
[0023] As will be discussed hereinbelow, in certain in-
stances the user of the oven 10 will be able to set the hot
air temperature for a particular cooking cycle and, ac-
cordingly, means are provided to increase or decrease
the temperature of the hot air entering the cooking cham-
ber 16 so as to approximately match the cooking tem-
perature pre-set by the user. This may be accomplished
either by cycling the thermal energy source 25 on and
off, or by maintaining the thermal energy source 25 on,
but varying the power input thereto. The ability of the
oven of the present invention to heat the air "on the fly"--

without use of a separate, dedicated plenum/reservoir
containing a large thermal mass (to absorb heat from a
power source between cooks and to facilitate rapid heat
transfer between the reservoir and the air within the ple-
num during cooks, as taught in the TurboChef Patents)--
is a major factor in enabling the desired reduction in size
of the present oven compared to the conventional com-
mercial quick-cooking oven. For example, the thermal
energy source 25 may be provided with an appropriate
thermal heat source and a closely spaced series of thin
fins, plates running parallel to each other, or tubular cal-
rod elements. The thermal energy source is preferably
disposed so as to maximize heat transfer to the air pass-
ing through the conduit means 20 while at the same time
minimizing interference with the movement of air there-
over. For example, the thermal energy source, when
electrically energized over a short period of time, is ca-
pable of bringing the air within the conduit means 20 and
the cooking chamber 16 (as well as the adjacent walls
of the conduit means 20 and cooking chamber 16) to the
desired operating temperature.
[0024] Operation of the thermal energy source 25 may
be controlled by the control means 250 to be discussed
hereinafter, including a thermostat and a cutoff switch
which cuts off power to the thermal energy source 25
under at least two conditions. In the first condition, the
power supply is being used for the magnetron or hot air
blower, and there is insufficient power to enable the mag-
netron 100, hot air blower motor 40a and heating means
25 to be simultaneously operated. In the second condi-
tion, either the actual temperature of the thermal energy
source 25 or the actual temperature of the air entering
the cooking chamber 16 exceeds a "set" temperature.
To this end, the thermal energy source 25 and the entry
to the cooking chamber 16 are preferably provided with
separate temperature-sensing mechanisms 30 and 30’
(such as a thermocouple or resistive thermal device) po-
sitioned so as to measure the temperature of the air at
these critical points.
[0025] A hot air blower assembly 40 is provided to cir-
culate the air in the substantially closed air system de-
fined by the cooking chamber 16 and the conduit means
20, while also providing the desired hot airflow onto the
food product 12. The blower assembly 40 typically in-
cludes a blower motor 40a, a blower wheel 40b within a
blower housing 40c and a drive belt 40d connecting the
blower motor 40a to the blower wheel 40b. While a blower
assembly 40 which has the blower wheel directly secured
to the blower motor (that is, without a drive belt therebe-
tween) may be used, the type of blower utilizing a drive
belt is preferred because it allows for relocation of the
blower components so as to accommodate the limited
available space within the oven housing. While a varia-
ble-speed blower (and more particularly a variable-speed
blower motor) is preferred, a fixed-speed blower (that is,
a fixed-speed blower motor) may be used, with the blower
motor being cycled on and off as necessary to provide
the desired thermal energy for the cooking chamber. If
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desired, the conduit means 20 may be provided with
dampers or louvers in order to modify the volumetric air
flow through the conduit means 20 and thereby obtain
the effect of a variable-speed blower while employing a
fixed-speed blower.
[0026] The blower assembly 40 takes the spent or rel-
atively cool hot air from the cooking chamber 16 via the
egress conduit 24 and forces it through conduit means
20 for re-heating and re-circulation into the cooking
chamber 16 via the ingress conduit 22. (As a safety pre-
caution, the blower motor 40a is automatically deactivat-
ed when the oven door 80 to the cooking chamber 16 is
open, thus precluding both accidents and the uninten-
tional escape of heat from the oven through the cooking
chamber door opening 16a.) The hot air passing through
the ingress conduit 22 is made to flow against at least
one surface of the food product 12 in the cooking cham-
ber 16, as described hereinbelow.
[0027] Preferably a hot-air impingement technique is
used wherein the hot air leaving the ingress conduit 22
passes through an inlet plate 55 having generally verti-
cally disposed apertures 56 therethrough. The apertures
56 direct columnated flows of hot air downwardly into the
cooking chamber 16, closely adjacent the upper surface
12a of the food product 12 therein. The columnated flows
of hot air not only contribute to cooking of the food product
upper surface 12a, but further act to sweep away the
boundary layer of air at the food product upper surface
12a.
[0028] The production of columnated airflows directed
for impingement upon a food product may be generated
by conventional impingement tubes, by an inlet plate (as
illustrated herein), or by like means. The principles of
operation of hot-air impingement cooking are well known
in the art and hence need not be described herein in
detail. It will be appreciated by those skilled in the cooking
art that other means for causing hot air to impinge upon
the food product 12 in the cooking chamber 16 may be
used. For example, a cyclone blower (not shown) may
be used to create a cyclonic vortex within the cooking
chamber cavity. As long as the food product is spaced
above the cooking chamber bottom (e.g., the disk 110)--
for example, by upstanding ribs--the cyclonic vortex will
itself efficiently cook both the top and bottom surfaces of
the food product 12 simultaneously. In this manner, a
modified "shroud" effect is obtained without using an ap-
ertured platter for supporting the food product and for
forcing the hot airflow over the food product bottom 12b
by limiting the egress of the airflow. The upstanding ribs
are preferably designed so as to maximize hot airflow
intermediate the disk 110 and the food product bottom
12b.
[0029] Preferably the cyclonic air enters from a side of
the cooking chamber 16 rather than the top or bottom
thereof. The food product side adjacent the entry point
of the cyclonic hot airflow is clearly cooked, but the op-
posite side (that is, the food product side remote from
the entry point of the hot airflow) typically receives a

somewhat lesser cook from the hot airflow.
[0030] A cyclonic vortex hot airflow system enables a
more compact oven design (especially a shorter oven)
and improved baking performance. While an air impinge-
ment system is suitable for many products, it is not the
preferred method for baking products such as cakes,
pies, and the like, as it tends to cook the delicate surface
of the product too quickly, thereby creating surface rip-
ples or creating a dot-like surface browning. Additionally,
the air impingement geometry tends to increase the
height of the oven for a given cooking chamber cavity
size in order to accommodate the air ducts or conduits
needed to produce the air impingement flow.
[0031] Thus, in order to create a more compact oven
geometry and a better airflow pattern for preparing bak-
ery products, a cyclonic vortex system is preferred
wherein a very random swirling airflow pattern is created
within the cavity that scrubs (rather than impinges upon)
the surface of the food product. The random nature of
the cyclonic vortex is required to insure that all surfaces
of the food product experience the same time average
set of heat transfer conditions.
[0032] The cyclonic vortex is developed by imparting
a large swirl element to the hot airflow, the swirl action
creating vortices within the cavity that tend to randomize
airflow. The cyclonic vortex may be created by (a) a radial
inflow of hot air into the cavity, horizontally aligned with
the food product and adjacent the bottom of the cavity,
with means of inducing the hot airflow around the food
product and then out of the cavity, (b) a downward swirl-
ing hot airflow over the food product produced by fixed
nuggets on the cooking chamber sidewall or (c) a down-
ward swirling hot airflow produced by a blower wheel
located over the food product so as to both cause the re-
circulation of the hot airflow and the desired swirl of the
hot airflow within the cavity. In this latter case, if desired,
the thermal energy source may be disposed about the
re-circulating blower. It will be appreciated that where the
cyclonic vortex is utilized in connection with ribs for sup-
porting the food product bottom above the cooking cham-
ber bottom so as to define an airflow passage therebe-
tween, as earlier indicated the apertured platter is not
necessary in order to insure conductive cooking of the
food product bottom surface.
[0033] While the inlet to the egress conduit 24 has been
illustrated as centrally vertically aligned within the cook-
ing chamber 16 (that is, along a central vertical axis there-
of), in point of fact the inlet to the egress conduit 24 may
be substantially horizontally offset therefrom. In this case,
the air which passes through the platter 64 undergoes a
change in flow direction above the basket 84 such that
the downwardly directed air stream may enter the inlet
of conduit 20 via the screen 82. Placement of the en-
trance to egress conduit 24 at a point horizontally dis-
placed from the central vertical axis extending through
the cooking chamber 16 and the launcher 106 (26) has
the advantage of minimizing any harmful influence of one
system (for example, the microwave or hot air system)
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on the other system (for example, the hot air or micro-
wave system). Indeed, in a cyclonic vortex oven the en-
trance to the egress conduit 24 may be disposed not
underneath the cooking chamber bottom at all, but rather
in the surrounding cooking chamber sidewall at an ap-
propriate height above the cooking chamber bottom.
[0034] It will be appreciated that, in order to provide a
vertically more compact oven, the oven of the present
invention does not employ the "diffuser" taught by the
TurboChef Patents.
[0035] A refractory platter 64 of microwave-transpar-
ent and heat-resistant material (such as a metal oxide or
ceramic) defines a plurality of upwardly extending bosses
67. The platter 64 is supported by a platter support (not
shown) which may extend inwardly from the oven door
80 and acts as a food support. The main body of the
refractory platter (excluding the bosses 67) is disposed
in close but spaced relationship to the bottom surface
12b of the food product 12 (illustrated in phantom line in
FIG. 4), which is supported on bosses 67. Intermediate
the bosses 67, the main body of the platter 64 defines a
pattern of apertures 66 therethrough so as to enable the
spent, relatively cool air to leave the cooking chamber
16 adjacent the bottom thereof. As the platter 64 prefer-
ably extends essentially the full diameter of the horizontal
plane of the cooking chamber 16 in which it is disposed,
the apertures 66 thereof constitute the only passages
through which the spent air can escape the cooking
chamber 16 and pass back into the conduit means 20.
The exact diameter of each aperture 66 is determined
by experiment with the intention of uniformly distributing
the air flow from the inlet plate 55 through the various
apertures 66.
[0036] In particular, the cooking chamber 16 is sub-
stantially air-tight (when the door of the oven is closed)
so that substantially all of the air passing from the ingress
conduit 22, through the air inlet plate 55, and onto at least
a first surface 12a of the food product 12 (here, the top
surface), reaches the egress conduit 24 only after at least
a portion thereof passes across the remaining portion of
the first surface 12a, and across a substantial portion of
a second surface 12b of the food product 12 (here, the
bottom surface) opposed to the first surface 12a. Thus,
as illustrated, most of the air from the food product top
surface 12a is forced to pass over the food product sides,
and at least a portion thereof is forced to pass over the
entire radius (or a substantial portion thereof) of the food
product bottom surface 12b before the air reaches the
egress conduit 24. To this end, the apertures 66 of the
platter 64 are sized to restrict the amount of hot air that
can pass downwardly through each aperture so that, be-
fore exiting, the cooking chamber hot air passes over a
substantial portion of the food product bottom surface
12b before it can emerge on the bottom side of the platter
64.
[0037] More particularly, the hot air leaving the inlet
plate apertures 56 strikes the food product upper surface
12a in areas more or less aligned with the air inlet aper-

tures 56. Most of the hot air which contacts the areas of
the food product 12 aligned with the apertures 56 is drawn
radially outwardly across the upper surface 12a of the
food product and downwardly around the sides of the
food product so that the hot air passes over the areas of
the food product upper surface 12a which are not aligned
with the apertures 56. The still-hot air traveling radially
outwardly over the non-aligned areas is in heat-transfer
relationship with such non-aligned areas so that a gen-
erally uniform cooking of the entire food product upper
surface 12a is achieved without any relative movement
of the apertures 56 or the food product 12. (See broken
line arrows of FIG. 4 representing the hot airflow about
the turkey-like food product 12.) The upper surface of the
platter 64 intercepts the still-hot air (at least some of which
has passed over the top surface 12a and sides of the
food product 12) and prevents it from leaving the cooking
chamber 16 until at least a substantial portion of the still-
hot air has passed radially inwardly, intermediate the food
product bottom surface 12b and the upper surface of the
platter 64 in heat-transfer relationship with the food prod-
uct bottom surface 12b. During its passage along the
food product bottom surface 12b, the hot air is cooking
the food bottom surface 12b, thus providing enhanced
cooking thereof. The now relatively-cool "hot air" passes
through the apertures 66 of the platter 64 and departs
from the cooking chamber 16.
[0038] The exact fraction of the entering hot air which
passes along various portions of the food product bottom
surface 12b before reaching an available platter aperture
66 which is capable of accommodating it (that is, an ap-
erture 66 which is not already at its full air-flow capacity)
will be determined by a number of design features of the
oven (and thus set by the manufacturer) as well as a
number of operational features (and thus set by the user).
As an example of the design features, the appropriate
spacing between the food product bottom surface 12b
and the upper surface of the platter 64 is selected so as
to achieve maximum cooking of the food bottom surface
12b without unduly limiting the flow of air through the
oven. Preferably the height of the bosses 67 is small so
that the velocity is relatively high and therefore sweeps
away the boundary layer about the food product bottom
surface 12b (much as the impinging air sweeps away the
boundary layer of the food product upper surface 12a).
To maximize heat transfer to the food bottom surface,
the height of the bosses 67 should be as low as possible
without restricting airflow. Conversely, to reduce heat
transfer to the food bottom surface 12b, the height of the
bosses 67 should be increased to bring less of the hot
air stream into contact with the food product bottom sur-
face 12b (due to more volume between the top of the
platter 64 and the bottom of the food surface 12b). Other
design features would include the size and spacing of
the platter apertures 66.
[0039] User-determined features affecting the air flow
include the configuration and dimensions of the food
product or products 12 placed on the bosses 67 of platter
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64, and the degree to which the food product(s) substan-
tially cover the platter apertures 66. Ideally, in the ab-
sence of any food product 12 in the cooking chamber 16,
most of the air passing downwardly from the ingress con-
duit 22 via the plate apertures 56 passes more-or-less
directly through the platter apertures 66 with only minor
directional deviations, such that the platter 64 does not
represent a bottleneck for the airflow. In other words, the
combined cross-sectional areas of the platter apertures
66 is just sufficient to accommodate the combined cross-
sectional areas of the hot air jets leaving the inlet plate
apertures 56. Because the individual platter apertures 66
not covered by a food product or products are substan-
tially fully occupied by the air impacting on the same via
a vertically aligned (or close to vertically aligned) air inlet
aperture 56, the downwardly directed hot air stream im-
pinging on the food product upper surface 12a, and then
passing along the food product sides, will find available
only the platter apertures 66 disposed below the food
product(s). Accordingly, the "shroud" effect described in
the TurboChef Patents-whereby the hot air initially im-
pinging on selected areas of the food product is thereafter
forced into and maintained in heat-transfer relationship
with other areas of the food product so that the remaining
heat value of the hot air is efficiently used to heat the
other areas of the food product as well--is achieved by
the platter 64 without forcing all of the airflow to pass
radially inwardly until it can depart through a relatively
large central aperture of the platter.
[0040] Before the air leaving the platter apertures 66
passes through the egress conduit 24 of conduit means
20, it is at least somewhat cleaned by passage through
conventional filter means for cleaning the air stream of
particulate matter and/or grease which may result from
the handling or cooking of the food product 12 within the
cooking chamber 16. A preferred filter means comprises
a perforate basket 84 for collecting the large solid by-
products of handling and cooking the food product 12,
and a cylindrical mesh filter 82 secured to the periphery
of the basket 84 for movement therewith as a unit, the
filter 82 being disposed about and around the basket 84
for collecting the smaller solid by-products.
[0041] Those skilled in the oven art will readily appre-
ciate that, where appropriate for the particular food prod-
ucts to be cooked, the entire operative configuration of
the oven can be inverted so that the hot air inlet plate 55
is disposed below the food product 12, so as to directly
force the hot air upwardly against the bottom surface 12b;
and the platter 64 is disposed above the food product top
surface 12a, so as to force the hot air to then flow to
across a portion of the diameter of the food product top
12a.
[0042] Turning now to the microwave-cooking feature
of the present invention, microwave ovens are well
known in the art and hence need not be described in
great detail herein. As described in McKee U.S. Patent
Application No. 09/053,960 (using the reference numer-
als from that application in parentheses), a single mag-

netron 100 (21) is disposed so that the microwave output
therefrom is discharged via a horizontal waveguide (23)
into a quarter-wave matching waveguide (24), then di-
rectly into a vertically oriented circular launcher 106 (26).
Because the height of the circular launcher 106 (26) of
the present invention is thus decreased, the overall
height of the microwave system is thereby reduced, re-
sulting in a more compact residential oven. The circular
launcher 106 radiates the microwave energy upwardly
towards the platter 64 and the food product 12, as illus-
trated by the broken line arrows 109 of FIG 5. The mag-
netron system is provided with a heat seal or barrier 110
so that the hot air from the cooking chamber 16 cannot
enter the magnetron/waveguide system. The heat seal
or barrier 110, is formed of a microwave-transparent and
heat-resistant material, such as ceramic, quartz, or other
suitable material.
[0043] In order to meet the very stringent space re-
quirements of a residential oven, the magnetron and
waveguide are preferably rotated from the horizontally
facing orientation disclosed in McKee U.S. Patent Appli-
cation No. 09/053,960 to a downwardly facing vertical
orientation wherein the magnetron may be horizontally
aligned with the circular waveguide, as disclosed in Mc-
Kee et al. U.S. Patent Application No. 09/169,528. If de-
sired, the microwave energy system may be inverted so
that the microwave energy is projected downwardly, or
divided, with a portion thereof being fed upwardly and a
portion thereof being fed downwardly. Indeed, if desired,
the microwave launcher 26 may launch the microwave
energy at the food product from the sides thereof rather
than, or in addition to, the bottom thereof, or the top there-
of, or both.
[0044] An exothermic catalytic converter 300, similar
to the one disclosed in McKee U.S. Patent Application
No. 08/863,671, is preferably employed to remove air-
borne grease from the airflow. The removal of airborne
grease and other hydrocarbons from the airflow by exo-
thermic catalytic means helps to reduce the energy level
requirements of the oven as the air passing over such
catalytic converter 300 increases in temperature by, in
some instances, as much as 121°C (250°F) Additional
heating means (not shown) for the airflow may be pro-
vided upstream of the catalytic converter 300 to further
ensure that the temperature of the airflow entering the
catalytic converter is high enough to produce the desired
catalytic reaction. Accordingly, such an auxiliary heater
would typically be activated only intermittently.
[0045] In order to eliminate the need for a catalytic con-
verter housing of substantial bulk within the confines of
a residential oven, additional catalytic material may be
disposed, in addition or alternatively, as a coating on the
interior surface of the conduit means 20 or other interior
oven surfaces, thereby to further increase exothermic
catalytic activity. As interior coating of surfaces with ex-
othermic catalytic material is known to those skilled in
the art, further discussion and description thereof is not
presented herein.
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[0046] The pre-set temperature of the hot air (whether
set by the user or by a generic cooking formula) tends to
be in the range of 135°C (275°F) to 285°C (545°F) The
capacity of the thermal energy source 25 to increase the
temperature of the air flow, thereby to meet the require-
ments of a pre-set temperature (determined either by the
user for particular cooking formulas wherein the user has
that option or by the system through its generic cooking
formulas), is, for practical purposes, instantaneous. On
the other hand, the ability of the oven to cause the airflow
to rapidly drop its temperature simply through de-activa-
tion of the thermal energy source 25 is limited. This is an
especially important consideration in a residential oven
where the user is given the option for setting a pre-set
temperature for a given cooking operation and a partic-
ularly low temperature is set immediately after a partic-
ularly high temperature operation. Accordingly, the rapid
air temperature modification system disclosed in McKee,
U.S. Patent Application No. 09/064,988 may be em-
ployed, as necessary, to reduce the temperature of the
airflow entering the cooking chamber 16.
[0047] Preferably the control means 250 periodically
actuates the blower assembly 40 to circulate air to pre-
heat and then to maintain the cooking chamber 16 to at
least a predetermined minimum temperature between
cooking cycles. For example, during the preheat stage,
or at fixed time intervals thereafter (say, of about a
minute), or whenever the cooking chamber thermocou-
ple 30’ indicates that the cooking chamber 16 is below a
predetermined minimum temperature, thermal energy
source 25 and blower assembly 40 may be activated so
that hot air from the conduit 20 brings the temperature
of the cooking chamber 16 above the predetermined min-
imum temperature, thereby to ensure that the next food
product 12 is, in effect, placed in a pre-heated cooking
chamber 16.
[0048] Referring now to FIG. 1 in particular, therein il-
lustrated is the oven front including a hinged door 80 for
closing the cooking chamber opening 16a and a station-
ary control panel, generally designated 200, which in-
cludes a display 202 such as an LED panel, a data entry
system 204 such as a touch-sensitive screen, and vari-
ous optional switches. Control means 250 determines
constant operation or cycling of a fixed-speed blower (or
control of louvers and doors where these are used to
control the air flow in a fixed-speed blower configuration),
selected variation of a variable speed blower 40a when
present, the thermal energy source 25, and the magne-
tron 100. The operator interface with the control means
is similar to that used in the commercial ovens of the
TurboChef Patents. In view of the wide range of foods
which may be cooked in a residential oven, and the lim-
ited space in which to provide an identification of the
foods (on the front of the oven) and to communicate to
the control unit 250 which food product is to be cooked,
a relatively small LED or computer-like screen may be
employed with extensive use of drop-down screens or
menus.

[0049] Thus an initial "Oven" window may provide--for
example, on the display 202--the following oven options:
Turbocook, Microwave, My Recipes, Defrost, Clean, Set-
up. The user then selects the desired Oven option--for
example, by pressing pressure-sensitive screen 204.
Purely by way of illustrative example, selection of the
Turbocook option will cause a drop-down screen display-
ing the Turbocook procedures as follows: Bake, Roast,
Broil, Toast, Oven Crisp. Selection of the Bake option
will result in a drop-down screen display for "Bake What?"
as follows: Casserole, Pizza, Baked Goods, Meats, Veg-
etables. (Selection of the "Roast" option of the Turbocook
drop-down screen will result in the opening of a "Roast
What?" drop-down screen specifying: Beef, Pork, Poul-
try, Vegetables; etc.) Selection of the Meats option would
result in a drop-down screen for "What Type?" as follows:
Beef, Pork, Poultry, Fish. A selection of any of these op-
tions would cause a "Bake Temperature" drop-down
screen to appear which would offer a selection of tem-
peratures at which to bake the food product. The user
has the option of setting the pre-set temperature for Bake
and Roast, but the oven is "pre-set" for Broil at 260°C
(500°F) for Toast at 232°C (450°F) and for Oven Crisp
at 232°C (450°F)
[0050] Note that if the selected temperature is not with-
in a predetermined range of the current oven temperature
(for example, within -4°C (25°F) to -1°C (30°C) the control
unit will recognize that a "pre-heat" or "cool-down" period
may be required before actual cooking of the food product
commences. During the preheating or cool down stage
the display will preferably instruct the user to wait to place
the food product in the oven until the oven either warms
up or cools down to the pre-set temperature. When the
pre-set temperature has been reached, or almost
reached, the control unit will then display the temperature
and indicate that it is ready to have food placed in the
cooking chamber.
[0051] Regardless of the selected "Turbocook" option,
the control unit will require input from the user as to the
total cooking time. The duration of stages in the cooking
cycle (according to the generic cooking formulas) are cal-
culated as percentages of the total cooking time set by
the user. It will be noted that each cooking cycle (the
amount of time necessary to cook a food product) is di-
vided into at least one and potentially an infinite number
of cook stages.
[0052] The use of staged inquiries through drop-down
screens and menus in a computer is well-known and
hence need not be set forth herein in further detail.
[0053] Among its many other features, the control unit
250 preheats the oven immediately upon the oven being
turned on. The preheat period is about twelve minutes
for a 110 volt system and about 6 minutes for a 240 volt
system.
[0054] The available cook programs are grouped by
profiles, each profile including a generic cooking formula
suitable for a particular type of cooking of a particular
food product. Each profile contains a number of stages
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or events in the cooking cycle which are run for a prede-
termined percentage of the total cook time. The percent-
age of maximum capacity for the blower assembly 40
and the magnetron 100 is given separately for each
stage. Accordingly, the generic cooking formula utilized
for each stage of a profile is dependent upon the user
setting of time and, in the case of baking and roasting,
upon the user setting of temperature as well.
[0055] It should be appreciated that the temperature
at which the hot air cooks (browns) a food product in any
given stage or event of the cooking cycle is not neces-
sarily exactly the temperature set by the user. Each stage
or event may be a temperature relative to the user-set
temperature -- for example, 7°C (20°F) higher or 1°C
(30°F) lower.
[0056] Once the food product has been cooked accord-
ing to the generic formula, the residential oven affords
the user the option of specifying that the particular food
product then in the oven should be further cooked (by
microwaves alone), further browned (by hot air) or both
cooked and browned (by further microwave and hot air
cooking). For pedagogical purposes the cooking (heat-
ing) effect of the hot air used for browning will be ignored.
[0057] "Custom finishing" refers to the ability of the ov-
en user to vary individually and independently the amount
of hot air cooking (that is, the cooking which both heats
and browns the food product) and the amount of micro-
wave cooking (that is, the cooking which heats the food
product without browning it). The custom finishing may
be necessitated by variations in the size, shape or weight
of the food product actually being cooked from the the-
oretical norm upon which the cook settings are based.
On the other hand, the custom finishing may simply be
required because of individual preferences -- e.g., a given
user’s preference for heavily browned food products, for
extremely hot food products, or even extremely hot and
heavily browned food products.
[0058] A wide variety of different means may be em-
ployed to achieve the custom finishing. In the preferred
embodiment, once the cooking according to the generic
cook program profile has been completed, the user may
be asked whether additional heating, additional brown-
ing, or both are desired. For example, an appropriate
message may be displayed on the LED screen 202, with
the user being able to select more browning or more heat-
ing, or both, simply by appropriate touches on a touch-
sensitive screen 204. In a somewhat simplified version,
there may be rotary knobs which the user can rotate to
communicate the same information, or even pushbuttons
with each actuation of a pushbutton being used to in-
crease the amount of additional browning or the amount
of additional heating.
[0059] The basis for the increase in browning time or
cooking (heating) time is preferably in terms of the blower
capacity or microwave capacity of the oven. Thus, more
browning can be achieved by adding hot air in fixed in-
crements of the blower capacity (e.g., 20%, 40%, 60%,
80%, etc.) for a predetermined time. Similarly, more heat-

ing can be achieved by adding increments of the micro-
wave capacity (e.g., 33%, 50%, 100%, etc.) for a prede-
termined time. For particular applications, it may be de-
sirable for the user to have the option of setting the tem-
perature of the additional hot air to be used, if it is to be
varied from the initial hot air temperature initially desig-
nated by the user. Also in particular applications, it may
be desirable for the user to have the option of setting the
time during which the additional hot air or microwave
cooking will be performed. It will be appreciated that a
modification of the hot air or heat energy being supplied
requires consideration of both the time during which it is
to be supplied and the percent capacity of the blower
utilized to supply it, as well as the temperature at which
it is to be supplied. Similarly, the modification of the mi-
crowave energy to be supplied requires consideration of
the time during which it is to be supplied and the percent-
age of the magnetron capacity utilized to supply it. The
ability of the oven to enable separate modification of the
thermal energy and microwave energy enables a broad
range of user preferences to be accommodated, as well
as a wide variety in the size of the food product(s) to be
cooked. The versatility of the oven according to the
present invention is therefore not found in prior art com-
mercial ovens which enable the cooking cycle--with its
predetermined settings for thermal energy and micro-
wave energy--to simply be extended for a given period
of time (e.g., in either absolute terms or as or a percent-
age of the last cooking event), rather than enabling sep-
arate and independent control of the heating and brown-
ing functions as in the present invention.
[0060] The "custom finishing" operation described
hereinabove refers to adjustments that are made by a
user to an already cooked food product (i.e., one which
has already undergone a completed cooking cycle as
determined by the appropriate generic cook formula) but
does not address the cooking of a food product which is
to be cooked with less than the amount of heating and/or
browning specified by the generic cook formula. To this
end, the control unit 250 may be programmed to advise
the user when the cooking cycle is partially complete (e.g.
75% of the way through the total cook time) and then
provide the user with the option of determining by inspec-
tion the state of the food product in the oven (by pausing
the cooking cycle) and adjusting independently for less
browning through the remainder of the cooking cycle,
less heating through the remainder of the cooking cycle,
or both, through an interface system similar to that used
in the "custom finishing" operation. Depending upon the
particular application desired, the reduction can be in
terms of a percentage reduction in the browning time or
heating time remaining, or it can simply alter the percent-
age of blower capacity or microwave capacity utilized in
the remaining stage(s). This adjustment of the cooking
cycle or profile by the user is referred to as "custom cook-
ing" as it is performed upon an only partially cooked food
product.
[0061] It is desirable that the user have the opportunity
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to store the modified generic cooking profile resulting
from the use of the generic cooking formula plus the "cus-
tom cooking" and "custom finishing" operations (or at
least the "custom cooking" operation) so that it may be
used again if the modified cooking profile produced a
satisfactory product. To this end, the control unit can add
an entry which contains the parameters for the modified
cook to the "My Recipes" memory of the oven.
[0062] Referring now to FIGS. 6a and 7a, therein illus-
trated are specimen displays for communicating to the
user the option for custom finishing and custom cooking,
respectively. While the displays are illustrated as being
vertical bar charts, clearly other configurations (such as
cones) may be utilized. In the initial custom finishing dis-
play illustrated in FIG. 6a, both bars are initially set at
0%. FIGS. 6b and 6c represent different alternative se-
lections which may be made by a user in order to provide
custom finishing. FIG. 6c, in particular, shows that sub-
stantially more "finish off" is preferred and, in particular,
that the cooking (heating) is to be maximized (at 100%)
and the amount of additional browning desired is approx-
imately 80%. If still further finish off is desired, once the
additional cooking has been completed, the initial display
of FIG. 6a may be provided once again to enable the
user to select even further finish off by more hot air, more
microwave, or both.
[0063] FIGS. 7b -7c illustrate possible user settings for
custom cooking. As previously described, at approxi-
mately 75% of the way through the cooking cycle, the
oven displays a message to the user to check the food
product. At this point the user has the opportunity to cook
less aggressively through the remainder of the cooking
cycle, by reducing the amount of hot air, reducing the
amount of microwave energy, or reducing both hot air
and microwaves. In the initial custom cooking display il-
lustrated in FIG. 7a both the hot air and microwave energy
bars are pre-set at 100%. If, for example, the user desired
less browning and less cooking through the remainder
of the cooking cycle, the user might choose settings as
represented in FIG 7b. FIG. 7b depicts the settings
wherein the user has adjusted the remaining cooking by
reducing the hot air to energy approximately 80% and
also reducing the amount of microwave energy to ap-
proximately 50%. By way of example, the user could have
alternatively adjusted the cooking paradigm as depicted
in FIG.7c wherein the further amount of hot air has been
reduced to approximately 20% and the further amount
of microwave energy has been reduced to zero. FIG. 7c
therefore depicts a scenario wherein no more cooking
will occur by microwaves and only a little more browning
will occur for the remainder of the already set cooking
time.
[0064] As earlier noted, depending upon the program-
ming of the control unit, the additional browning or cook-
ing (heating), through the remainder of the cooking cycle,
may be in terms of a fixed period of time, a percentage
of the total cook time, a percentage of the cook time in
the last stage of the generic cooking formula, the per-

centage of blower capacity or magnetron capacity, or the
like.
[0065] While the cooking chamber 16 is illustrated as
being box-like, and, more particularly a rectangular par-
allelepiped (i.e., having a rectangular cross-section),
preferably the cooking chamber of cooking cavity has a
configuration which is either cylindrical or conical. A box-
like cavity creates non-uniform cavity heating as a result
of the corners creating asymmetric heating conditions.
Thus in a convection oven, the corners create zones with-
in the cavity which may be characterized either as low
airflow zone or excess airflow zones. In the low airflow
zones the hot air tends to stagnate with the results that
the food product within such a zone is undercooked, and
in the excess zones, the airflow is higher than in the rest
of the cavity and tends to overcook the food product within
such a zone. Oven designs have been implemented in
the prior art to create a more uniform time-averaged set
of hot airflow conditions, e.g., designs using airflow baf-
fles and the like. However, the changes affected by these
means tend to be very food product specific and do not
represent a solution for all cooking conditions. In a similar
manner, in a microwave oven the microwave energy dis-
tribution is affected by the corner boundary conditions,
thereby resulting in hot spots and cold spots within the
cavity. Oven designs have been implemented in the prior
art to eliminate the impact of cavity corners and their af-
fect on the microwave energy distribution, e.g., designs
using mode stirrers, rotating platters and the like. How-
ever, none of these design changes restores a uniform
microwave energy field in a box-like cavity.
[0066] Accordingly, in a preferred embodiment of the
present invention the oven has a cylindrical or conical
cavity 16 which is in effect cornerless, thereby eliminating
the corner boundary conditions that result in a non-uni-
form energy transfer (whether it be hot air or microwave
energy). The cylindrical or conical cooking chamber pro-
duces a uniform cook which is relatively insensitive to
the particular food product type being cooked.
[0067] While the conduit 20 has been described herein
and above as a separate physical entity from the cooking
chamber 16, those skilled in the oven art will recognize
that, at various points within the oven, the cooking cham-
ber 16 and the conduit means 20 may share a common
wall, thereby to enable a more compact and less expen-
sive oven. On the other hand, where the temperature
difference between the airflow in the conduit means 20
and the airflow in the cooking chamber 16 is so extreme
that the cooking of the food product in the cooking cham-
ber would be adversely affected thereby, the adjacent
wall portions of the cooking chamber and the conduit may
be spaced apart, with thermal insulation optionally being
placed in the space thus formed.
[0068] While the herein described embodiment of the
present invention utilizing an electric thermal energy
source is preferred, alternatively the energy source for
the convective heat transfer mode could be natural gas,
propane or a like combustible material. From an overall
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operating energy cost stand point, the natural gas or sim-
ilar gas fuel is the preferred energy source. In addition,
for those residential installation where electric service to
the kitchen is inadequate for powering all aspects of the
oven (that is, both the microwave and convector thermal
heating), a natural gas or propane fueled heating system
may be an option.
[0069] Clearly the natural gas fired convective heating
subsystem must be capable of providing rapid heating
while also being suitable for a microwave environment.
Preferably the natural gas fired convective heating sub-
system further minimizes or eliminates contacts of the
products of combustion (of the natural gas) with food
products. For example, when the products of natural gas
combustion contact certain meats, a surface pinkness or
pink discoloration may be observed in the cooked meat
and may be misinterpreted by consumers as an offensive
level of undercooking. It is believed that the products of
combustion (i.e., carbon monoxide and nitric oxide) react
with the myoglobin in the meat to create the pink surface
condition.
[0070] Accordingly, an indirect fired convective sys-
tem, wherein the combustion products do not contact the
food product, is preferred for its high speed and high qual-
ity cooking, over a direct fired system, wherein the com-
bustion products transfer their heat directly to the food
product. In the indirect fired conductive system, heat from
the combustion products is transferred via heat exchang-
er elements to the oven airflow, thereby isolating the
products of combustion from the cooking cavity and elim-
inating several issues associated with the direct fired con-
ductive system (including the need to substantially in-
crease the vent size of the oven cavity to accommodate
the flow of the combustion products therethrough and to
avoid incompatibility with a microwave environment).
The indirect fired conductive system preferably is com-
pact, has a short ignition cycle (e.g., about three sec-
onds), and utilizes a lightweight heat exchanger for quick
response in a high speed oven. To accomplish these
goals, a fully premixed powered combustion system, in-
cluding a thin walled stainless steel heat exchanger, is
preferred.
[0071] In order to provide a more compact oven suit-
able for residential use, the commercial oven described
in the TurboChef Patents has been modified as follows:

1. A separate and distinct plenum/reservoir contain-
ing a high mass heat exchanger has been eliminated
so that the conduit means now serve the function of
the plenum, and the heat or thermal energy reservoir
within the plenum has been replaced by an electric
heating element located within the conduit means
for directly heating the air passing thereby "on the
fly";
2. The platter having a large central aperture through
which air passes out of the cooking chamber has
been replaced by a platter having a substantially uni-
form pattern of smaller apertures which achieve sub-

stantially the same "shroud" effect for economical
and rapid cooking of the food product; and
3. To enable a better fit of the blower, magnetron
and catalytic converter within the available space,
the blower motor may be separated from the blower
wheel and connected thereto by a flexible drive belt,
the magnetron may be rotated and connected to a
shorter, vertical circular launcher by a two-part
waveguide system, and additional catalytic convert-
er material may be coated on the interior of the con-
duit walls rather than being present exclusively in a
catalytic converter.

[0072] To summarize, the present invention provides
an oven for quick cooking of a food product, wherein the
oven is suitable for residential use. In a preferred em-
bodiment, the oven is sufficiently compact for residential
use and includes user-operable custom cooking means
and/or user-operable custom finishing means. The oven
is easy and inexpensive to manufacture, use and main-
tain.

Claims

1. A compact quick-cooking convection oven (10) for
cooking a food product (12) at least partially by hot
gas flow, comprising:

(A) a compact housing (14) defining a quick-
cooking cooking chamber (16) having a top, a
bottom and support means therebetween for re-
ceiving a food product (12) for cooking, and con-
duit means (20) for providing gaseous commu-
nication outside of said cooking chamber (16),
between said chamber bottom and said cham-
ber top, said conduit means (20) also serving as
a hot gas plenum having a free volume of space
less than the free volume of space of said cook-
ing chamber (16);
(B) associated with said cooking chamber (16),
directing means (56) for directing the gas from
said conduit means (20) onto the food product
(12) in said cooking chamber (16), and return
means (24) to direct the gas from said cooking
chamber (16) into said conduit means (20);
(C) associated with said conduit means (20), a
thermal energy source (25) for heating gas dis-
posed in said conduit means (20);
(D) flow means (40) for causing a flow of gas
between said return means (24) and said direct-
ing means (56) via said conduit means (20);
(E) control means (250) for independently var-
ying at least one of the effective volumetric flow
rate of said gas flow into said cooking chamber
(16) and the temperature of said gas flow into
said cooking chamber (16), without regard to hu-
midity and without human intervention; and
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(F) microwave means (100) for at least partially
cooking the food product (12) in said cooking
chamber (16) by microwave energy;
(G) user-operable means (204) connected to
said control means (250) for generically identi-
fying to the control means (250) the food product
placed in said cooking chamber (16) to be
cooked;
(H) means for translating the user-operable
means of identification into a generic cooking
formula specifying cook parameters for all
events in the cooking cycle, including the cook
time for each event, the percentage of the cook
time hot gas energy is used, and the percentage
of the cook time microwave energy is used;

characterised in that;

(I) the oven further comprises user-operable
means for controlling a custom finishing means
connected to said control means for causing
custom finishing of an already cooked food prod-
uct to further heat the food product, to further
brown the food product, or a combination there-
of; and/or
(J) the oven further comprises user-operable
means for controlling a custom cooking means
connected to said control means for causing
custom cooking of an only partially cooked food
product by reducing further heating of the same,
reducing further brown of the same, or a com-
bination thereof.

2. The oven of Claim 1 additionally including a first tem-
perature sensor (30’) disposed in or adjacent said
cooking chamber (10), said control means (250) be-
ing responsive to said first temperature sensor (30’).

3. The oven of Claim 2 additionally including a second
temperature sensor (30) disposed in or adjacent said
thermal energy source (25), said control means
(250) being responsive to said second temperature
sensor (30’).

4. The oven of Claim 1 wherein the conduit means is
a conduit (20), the directing means is a director (56),
the flow means is a blower (40) and the control
means is a control unit (250).

5. The oven of claim 4 additionally comprising:

(A) a microwave generator (100) for at least par-
tially cooking the food product in said cooking
chamber (16) by microwave energy;
(B) user-operable identifiers connected to said
control unit (250) for generically identifying to
said control unit the food product placed in said
cooking chamber (16) to be cooked; and

(C) a translator for translating the user-operable
identifiers into a generic cooking formula spec-
ifying cook parameters for all events in the cook-
ing cycle, including the cook time for each event,
the percentage of the cook time hot gas energy
is used, and the percentage of the cook time
microwave energy is used.

6. The oven of Claim 4 additionally including a first tem-
perature sensor (30’) disposed in or adjacent said
cooking chamber (10), said control units (250) being
responsive to said first temperature sensor (30’).

7. The oven of Claim 6 additionally including a second
temperature sensor (30) disposed in or adjacent said
thermal energy source (25), said control unit (250)
being responsive to said second temperature sensor
(30).

8. The oven of Claim 4 further including a user-operable
custom finishing system connected to said control
unit for causing custom finishing of an already cook-
ing food product to further heat the food product, to
further brown the food product, or a combination
thereof.

9. The oven of Claim 4 further including a user-operable
custom cooking system connected to said control
unit (250) for causing custom cooking of an only par-
tially cooked food product by reducing further heating
of the same, reducing further browning of the same,
or a combination thereof.

Patentansprüche

1. Kompakter Schnellkochkonvektionsofen (10) zum
Kochen eines Nahrungsmittelprodukts (12) zumin-
dest teilweise durch Heißgasströmung mit:

(A) einem kompakten Gehäuse (14), das eine
Kochkammer (16) zum Schnellkochen definiert
mit einer Oberseite, einer Unterseite und Aufla-
gemitteln dazwischen zum Aufnehmen eines zu
kochenden Nahrungsmittelprodukts (12), und
mit Leitungsmitteln (20) zum Bereitstellen von
Gasaustausch außerhalb der Kochkammer (16)
zwischen der Kammerunterseite und der Kam-
meroberseite, wobei die Leitungsmittel (20)
auch als ein Heißgasraum dienen, der ein freies
Raumvolumen hat, das geringer ist als das freie
Raumvolumen der Kochkammer (16);
(B) Richtmitteln (56), die der Kochkammer (16)
zugeordnet sind, zum Ausrichten des Gases
von den Leitungsmitteln (20) auf das Nahrungs-
mittelprodukt (12) in der Kochkammer (16), und
Rückführmitteln (24), um das Gas von der Koch-
kammer (16) in die Leitungsmittel (20) einzulei-
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ten;
(C) einer thermischen Energiequelle (25), die
den Leitungsmitteln (20) zugeordnet ist, zum
Aufheizen von Gas, das in den Leitungsmitteln
(20) vorhanden ist;
(D) Strömungsmitteln (40) zum Bewirken einer
Gasströmung zwischen den Rückführmitteln
(24) und den Richtmitteln (56) durch die Lei-
tungsmittel (20);
(E) Steuermitteln (250) zum unabhängigen Va-
riieren der effektiven volumetrischen Strö-
mungsrate der Gasströmung in die Kochkam-
mer (16) und/oder der Temperatur der Gasströ-
mung in die Kochkammer (16), ohne Rücksicht
auf Feuchtigkeit und ohne menschlichen Ein-
griff; und
(F) Mikrowellenmitteln (100) zum mindestens
teilweisen Kochen des Nahrungsmittelprodukts
(12) in der Kochkammer (16) durch Mikrowelle-
nenergie;
(G) von Benutzern zu bedienenden Mitteln
(204), die mit den Steuermitteln (250) verbun-
den sind, zum generischen Identifizieren des zu
kochenden Nahrungsmittelprodukts, das in der
Kochkammer (16) platziert ist, gegenüber den
Steuermitteln (250);
(H) Mitteln zum Übersetzen der von Benutzern
zu bedienenden Mittel (204) zum Identifizieren
in eine generische Kochformel, die Kochpara-
meter für alle Ereignisse in dem Kochzyklus fest-
legt, einschließlich der Kochzeit für jedes Ereig-
nis, des Prozentsatzes der Kochzeit, bei der
Heißgasenergie verwendet wird, und des Pro-
zentsatzes der Kochzeit, bei der Mikrowellene-
nergie verwendet wird;

dadurch gekennzeichnet, dass

(I) der Ofen ferner von Benutzern zu bedienende
Mittel zum Steuern eines Mittels zur kundenspe-
zifischen Fertigstellung aufweist, die mit den
Steuermitteln verbunden sind, zum Bewirken ei-
ner kundenspezifischen Fertigstellung eines be-
reits gekochten Nahrungsmittelprodukts, um
das Nahrungsmittelprodukt weiter zu erwär-
men, das Nahrungsmittelprodukt weiter zu bräu-
nen oder eine Kombination davon; und/oder
(J) der Ofen ferner von Benutzern zu bedienen-
de Mittel zum Steuern eines Mittels zum kun-
denspezifischen Kochen aufweist, das mit den
Steuermitteln verbunden ist, zum Bewirken ei-
nes kundenspezifischen Kochens eines nur teil-
weise gekochten Nahrungsmittelprodukts durch
Verringern von dessen weiterer Erwärmung,
Verringern von dessen weiterem Bräunen oder
einer Kombination davon.

2. Ofen nach Anspruch 1,

der zusätzlich einen ersten Temperatursensor (30’)
aufweist, der in oder benachbart zur Kochkammer
(10) angeordnet ist, wobei die Steuermittel (250) auf
den ersten Temperatursensor (30’) reagieren.

3. Ofen nach Anspruch 2,
der zusätzlich einen zweiten Temperatursensor (30)
aufweist, der in oder benachbart zur thermischen En-
ergiequelle (25) angeordnet ist, wobei die Steuer-
mittel (250) auf den zweiten Temperatursensor (30’)
reagieren.

4. Ofen nach Anspruch 1,
bei dem das Leitungsmittel eine Leitung (20) ist, das
Richtmittel ein Ausrichter (56) ist, das Strömungs-
mittel ein Gebläse (40) ist und das Steuermittel eine
Steuereinheit (250) ist.

5. Ofen nach Anspruch 4,
der zusätzlich aufweist:

(A) einen Mikrowellengenerator (100) zum min-
destens teilweisen Kochen des Nahrungsmittel-
produkts in der Kochkammer (16) durch Mikro-
wellenenergie;
(B) von Benutzern bedienbare Identifizierer, die
mit der Steuereinheit (250) verbunden sind, zum
generischen Identifizieren des zu kochenden
Nahrungsmittelprodukts, das in der Kochkam-
mer (16) angeordnet ist, gegenüber der Steuer-
einheit; und
(C) einen Übersetzer zum Übersetzen des von
Benutzern bedienbaren Identifizierers in eine
generische Kochformel, die Kochparameter für
alle Ereignisse in dem Kochzyklus festlegt, ein-
schließlich der Kochzeit für jedes Ereignis, des
Prozentsatzes der Kochzeit, bei der Heißgase-
nergie verwendet wird, und des Prozentsatzes
der Kochzeit, bei der Mikrowellenergie verwen-
det wird.

6. Ofen nach Anspruch 4,
der zusätzlich einen ersten Temperatursensor (30’)
aufweist, der in oder benachbart zur Kochkammer
(10) angeordnet ist, wobei die Steuereinheit (250)
auf den ersten Temperatursensor (30’) reagiert.

7. Ofen nach Anspruch 6,
der zusätzlich einen zweiten Temperatursensor (30)
aufweist, der in oder benachbart zur thermischen En-
ergiequelle (25) angeordnet ist, wobei die Steuer-
einheit (250) auf den zweiten Temperatursensor (30)
reagiert.

8. Ofen nach Anspruch 4,
der ferner ein von Benutzern bedienbares kunden-
spezifisches Fertigstellungssystem aufweist, das
mit der Steuereinheit verbunden ist, zum Bewirken
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einer kundenspezifischen Fertigstellung eines be-
reits kochenden Nahrungsmittelprodukts, um das
Nahrungsmittelprodukt weiter zu erwärmen, um das
Nahrungsmittelprodukt weiter zu bräunen oder eine
Kombination davon.

9. Ofen nach Anspruch 4,
der ferner ein kundenspezifisches Kochsystem zur
Benutzerbedienung aufweist, das mit der Steuerein-
heit (250) verbunden ist, zum Bewirken eines kun-
denspezifischen Kochens eines nur teilweise ge-
kochten Nahrungsmittelprodukts, durch Reduzieren
von dessen weiterer Erwärmung, Reduzieren von
dessen weiterem Bräunen oder einer Kombination
davon.

Revendications

1. Four à convection compact destiné à une cuisson
rapide (10) destiné à la cuisson d’un produit alimen-
taire (12) grâce, en partie au moins, à un flux de gaz
chauds, comprenant :

(A) un logement compact (14) qui définit une
chambre de cuisson destinée à une cuisson ra-
pide (16) et qui présente un dessus, un fond et
des moyens de support situés entre eux, desti-
née à recevoir un produit alimentaire (12) à cui-
re, et des moyens de conduit (20) destinés à
fournir une communication des gaz à l’extérieur
de ladite chambre de cuisson (16), entre ledit
fond de la chambre et ledit dessus de la cham-
bre, lesdits moyens de conduit (20) servant éga-
lement en tant que collecteur de gaz chauds qui
présente un volume d’espace libre plus petit que
le volume d’espace libre de ladite chambre de
cuisson (16) ;
(B) des moyens d’orientation (56) associés à la-
dite chambre de cuisson (16), destinés à orien-
ter les gaz en provenance desdits moyens de
conduit (20) sur le produit alimentaire (12) dans
ladite chambre de cuisson (16), et des moyens
de retour (24) destinés à orienter les gaz en pro-
venance de ladite chambre de cuisson (16) dans
desdits moyens de conduit (20) ;
(C) une source d’énergie thermique (25) asso-
ciée auxdits moyens de conduit (20), destinée
à chauffer les gaz présents dans lesdits moyens
de conduit (20) ;
(D) des moyens de circulation (40) destinés à
provoquer une circulation des gaz entre lesdits
moyens de retour (24) et lesdits moyens d’orien-
tation (56) par l’intermédiaire desdits moyens de
conduit (20) ;
(E) des moyens de commande (250) destinés à
faire varier de manière indépendante l’un au
moins du débit volumétrique effectif dudit flux

de gaz dans ladite chambre de cuisson (16), et
de la température dudit flux de gaz dans ladite
chambre de cuisson (16), sans tenir compte de
l’humidité et sans intervention humaine ; et
(F) des moyens de micro-ondes (100) destinés
à cuire en partie au moins le produit alimentaire
(12) dans ladite chambre de cuisson (16) grâce
à l’énergie des micro-ondes ;
(G) des moyens qui peuvent être actionnés par
un utilisateur (204) connectés auxdits moyens
de commande (250) de façon à faire identifier
de manière générique par les moyens de com-
mande (250) le produit alimentaire à cuire placé
dans ladite chambre de cuisson (16) ;
(H) des moyens destinés à traduire les moyens
d’identification qui peuvent être actionnés par
un utilisateur, en une formule de cuisson géné-
rique qui spécifie les paramètres de cuisson de
tous les événements dans le cycle de cuisson,
y compris le temps de cuisson de chaque évé-
nement, le pourcentage d’énergie des gaz
chauds de temps de cuisson qui est utilisé, et le
pourcentage d’énergie des micro-ondes de
temps de cuisson qui est utilisé ;

caractérisé en ce que :

(I) le four comprend en outre des moyens qui
peuvent être actionnés par un utilisateur desti-
nés à commander des moyens de finition per-
sonnalisés connectés auxdits moyens de com-
mande, destinés à provoquer une finition per-
sonnalisée d’un produit alimentaire déjà cuit de
façon à chauffer davantage le produit alimen-
taire, de façon à brunir davantage le produit ali-
mentaire, ou une association de ceux-ci ; et / ou
(J) le four comprend en outre des moyens qui
peuvent être actionnés par un utilisateur desti-
nés à commander des moyens de cuisson per-
sonnalisés connectés auxdits moyens de com-
mande, destinés à provoquer une cuisson per-
sonnalisée d’un produit alimentaire seulement
cuit en partie, en réduisant le chauffage de celui-
ci, en réduisant le brunissement de celui-ci, ou
une association de ceux-ci.

2. Four selon la revendication 1, comprenant en outre
un premier capteur de température (30’) disposé
dans ladite chambre de cuisson (10), ou adjacent à
celle-ci, lesdits moyens de commande (250) étant
sensibles au premier capteur de température (30’).

3. Four selon la revendication 2, comprenant en outre
un second capteur de température (30) disposé dans
ladite source d’énergie thermique (25), ou adjacent
à celle-ci, lesdits moyens de commande (250) étant
sensibles au second capteur de température (30).
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4. Four selon la revendication 1, dans lequel les
moyens de conduit sont un conduit (20), les moyens
d’orientation sont un dispositif d’orientation (56), les
moyens de circulation sont une soufflante (40) et les
moyens de commande sont une unité de commande
(250).

5. Four selon la revendication 4, comprenant en outre :

(A) un générateur de micro-ondes (100) destiné
à cuire en partie au moins le produit alimentaire
dans ladite chambre de cuisson (16) grâce a
l’énergie des micro-ondes ;
(B) des identifiants qui peuvent être actionnés
par un utilisateur connectés à ladite unité de
commande (250) destinés à faire identifier de
manière générique par ladite unité de comman-
de, le produit alimentaire à cuire placé dans la-
dite chambre de cuisson (16) ; et
(C) un dispositif de traduction destiné à traduire
les identifiants qui peuvent être actionnés par
un utilisateur, en une formule de cuisson géné-
rique qui spécifie des paramètres de cuisson de
tous les événements dans le cycle de cuisson,
y compris le temps de cuisson de chaque évé-
nement, le pourcentage d’énergie des gaz
chauds de temps de cuisson qui est utilisé, et le
pourcentage d’énergie des micro-ondes de
temps de cuisson qui est utilisé.

6. Four selon la revendication 4, comprenant en outre
un premier capteur de température (30’) disposé
dans ladite chambre de cuisson (10), ou adjacent à
celle-ci, ladite unité de commande (250) étant sen-
sible au premier capteur de température (30’).

7. Four selon la revendication 6, comprenant en outre
un second capteur de température (30) disposé dans
ladite source d’énergie thermique (25), ou adjacent
à celle-ci, ladite unité de commande (250) étant sen-
sible au second capteur de température (30).

8. Four selon la revendication 4, comprenant en outre
un système de finition personnalisé qui peut être ac-
tionné par un utilisateur, connecté à ladite unité de
commande, destiné à provoquer une finition person-
nalisée d’un produit alimentaire déjà cuit de façon à
chauffer davantage le produit alimentaire, de façon
à brunir davantage le produit alimentaire, ou une as-
sociation de ceux-ci.

9. Four selon la revendication 4, comprenant en outre
un système de cuisson personnalisé qui peut être
actionné par un utilisateur, connecté à ladite unité
de commande (250), destiné à provoquer une cuis-
son personnalisée d’un produit alimentaire seule-
ment cuit en partie, en réduisant le chauffage de ce-
lui-ci, en réduisant le brunissement de celui-ci, ou

une association de ceux-ci.
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