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(67) Claim

1. An apparatus for substantially continuous
cooking operations comprising means for supporting food
items to be conveyed along a cooking path from an inlet
station to a discharge station, heat transfer means,
heating means for heating the heat transfer means at a
location remote from the cooking path and prior to
receiving the food items at the commencemerit of the
cooking path, means £for moving the heat transfer means
into contact with the food items to effect cooking as the
food items are moved along the cooking path, the heat
transfer means gradually rgducing in temperature along
the path, and means for moving the heat transfer means
from the discharge station back to the heating means for

reheating prior to further coocking operations.
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2. An apparatus for substantially continuous
cooking operations comprising means for supporting food
items to be conveyed along a cooking path from an inlet
station to a discharge station, heat transfer means,
heating means for heating the heat transfer means such
that they have a predetermined first temperature prior to
receiving the food items at the commencement of the
cooking path and have a second predetermined temperature
at the end of the cooking path, means for moving the heat
transfer means adjacent to the food items to effect
cooking as the food items are moved along the cooking
path, the heat transfer means gradually reducing in
temperature over most of the path, and means for moving
the heat transfer means from the discharge station back
to the inlet station for reheating prior to further

cocking operations.
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{54) Title: COOKING ARRANGEMENTS

(57) Abstract

An apparatus for substantially contituous cooking operations comptises means (such as a conveyor amangement) for supporting food |
itemns to be conveyed along & cooking path from an injet station o a discharge swation, beat transfer means (such as plates associated with
the conveyor arrangement), heating means for heating the heat transfer means at a location nemote from the cocking: path, means for moving
the heat transfér means into contact with the food items to effect cooking as the food items are moved along the cooking path whereby
the heat transfer means gradually reduce in temperature siong the psth, and meass for moving the heat transfer means from the discharge
station back to the heating means for reheating prior to further cooking operations.
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COOKING ARRANGEMENTS

The present invention relates to cooking
arrangements and is more particularly concerned with
methods and apparatus which can be particularly useful in
commercial circumstances such as food factory and
restaurant operations.

Particularly in commercial applications, there has
been a long standing need to provide cocking arrangements
for various items of foods whereby a very well controlled
and predictable cooking ©process cain be conducted
preferably on a continuous or semi-continuous basis so
that a high volume output with good quality control can
be achieved. For different types of dishes various
different cooking technigques may be required. Although
limited options have been available, none is capable of
performing c:rtain types of cooking procedures in an
effective continuous or semi-continuous operation. More
particularly, the present invention can apply to
broiling, grilling, chargrilling and other techniques
similar to saute or stir-fry cooking processes. An
important class of cooking processes ¢to which the
invention is applicable are those where searing or
sealing of the food item is effected followed by
maintenance of appropriate temperature condition as to
effect the desired cooking.

The: present invention offers new and useful
alternatives to prior proposals.

According to the present invention there is
provided, in a first aspect, an apparatus for
subgtantially continuous cooking operations comprising
means for supporting food items to be conveyed along a
cooking path from an inlet station to a discharge
station, heat transfer means, heating means for heating
the heat transfer means at a location remote from the
cocking path and prior to receiving the food items at the
commencement of the cooking path, means for moving the
heat transier means into contact with the food items to
effect cooking as the food items are moved along the
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cooking path, the hsat transfer means gradually reducing

in temperature along the path, and means for moving the

heat transfer means from the discharge station back to

the heating means for reheating prior to further cooking
5 operations.

In a second aspect there is provided an apparatus
for substantially continuous cooking operations
comprising means for supporting food items to be conveyed
along a cooking path from an inlet station to a discharge

10 station, heat transfer means, heating means for heating
the heat transfer means sguch that they have a
predetermined first temperature prior to receiving the
food items at the commencement of the cocking path and
have a second predetermined temperature at the end of the

15 cooking path, means for moving the heat transfer means
into contact with the food items to effect cooking as the
food items are moved along the cooking path whereby the
heat transfer means over most of the path gradually
reduce in temperature along the path, and means for

20 moving the heat transfer means from the discharge station
back to the inlet station for reheating prior to further
cooking operatiomns.

In a preferred embodiment, a series of elements
provide both tha heat transfer means and the means for

25 supporting the food items; the apparatus is arranged as a
continuous <conveying apparatus with the series of
elements arranged to move along a closed loop.

The series of elements may be mounted between a pair
of spaced chains running over respective sprockets and

30 driven by a continucus drive system. However, other
options exist such as tracks coated with PTFE.

One important embodiment is one in which the heat
transfer means are arranged to engage opposite sides of
the food items as they are moved along the cooking path.

35 This can readily be achieved by upper and lower counter
rotating conveyor systems having a respective series of
preheated elements which are brought into contact with
the food at the inlet station, and which during movement
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along the coocking path to the discharge station reduce
their temperature. The food therefore stays in the
apparatus for a predetermined time in which the
temperature of the respective upper and lower elements
being in contact with a food item drops from an initial
value, predetermined by the initial temperature imparted
by the hesating element, to a second value determined by
the heat transfer and radiation properties of the
elements.

In a further advantageous embodiment, the apparatus
is preferably provided with heating means which include a
first heater arranged for heating the heat transfer means
at a location remote from the cooking path and prior to
the inlet station, and a second heater arranged along at
least a portion of the cocking path and being adapted to
controllably impart to the heat transfer means a desired
falling temperature profile along the cooking path.

Preferably the apparatus is provided with adjusting
means which enable accommodation of food items of
different dimensions. For example, food items of
different thicknesses can be accommodated by an
adjustment in the vertical spacing between the upper and
lower conveyor systems.

Preferably, means are provided which bias the
elements of the upper and lower counter rotating conveyor
system into contact with the food item received
thereinbetween such that an appropriate degree of
pressure is applied thereto. The biasing force can be
applied to the upper, the lower or both conveyor systems.

Implementation of one «r more of the above inventive
concepts permits the manufacture of a compact apparatus
which ~<an nevertheless provide a high throughput with
very accurate control of the cooking process.

Embodiments of the apparatus can be used for diverse
products such as hamburgers and steaks but also can be
used, for example, for cooking portions of stir-fry meats
and vegetables.

Furthermore, for the purpose of good presentation, a
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selected pattern may be used on the surface of each heat
transfer element. For example, a grid pattern could be
used but also other patterns including logos can be used
with great effect particularly for making items such as
steaks.

Experiments have established that embodiments of thka
invention can operate efficiently and can prevent buraing
or stewing of meat. For example, having the heat
transfer elements at a starting temperature selected in
the range of 200 to 300°C with a cooking path designed to
cool the elements to approximately 100°C at the end of
the cooking path has been found to be effective;
however, experimentation with food items of different
sizes and types will indicate the preferred operating
conditions for the particular food item.

Various forms of heating can be used such as
induction heating. gas heating, electrical heating and
the like.

Preferred versions of the inventive apparatus my
include insulation hoods, thus making the use of the
apparatus very energy efficient.

It is also possible to design embodiments so that
they can be readily adjustable to suit different products
and operating conditions. This can be important because
precise control of the cooking process can have an
important impact not only on appearance but alsc when
controlling the changes in the food which occur in the
cooking process.

The apparatus according to the invention may be
provided with control means to allow automatic adjustment
and/or setting of cooking parameters such as initial
temperature of the elements in the inlet station,
conveyor speed and the like, to cater for different
cooking requirements for different foodstuffs.

For illustrative purposes, embodiments of the
invention will now be described with reference to the
accompanying drawings. The embodiments described are of
a conveyor type design but it should be understood that

PCT/AU94/00429
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other configurations of the invention are possible
including carousel type machines. Furthermore adaptation
of the design would permit a multiplicity of different
tracks, for example in parallel, to be provided, each
track constituting a particular cocking path
characterised Dby particular temperature and speed
conditions.

Referring now to the accompanying drawings,

Figure 1 is a front elevation of an embodiment of
the invention;

Figure 2 is an end elevation of the embodiment of
Figure 1;

Figure 3 is a rear elevation of the apparatus; and

Figure 4 is a front elevation of a further
embodiment of the invention.

The embodiments shown in the drawings are intended
for small scale commercial use and comprises a double
conveyor arrangement consisting of a lower conveyor 10,
an upper conveyor 11, an inlet station 13, discharge
station 14 and an insulated hood 15. Between the
conveyors and between the inlet and discharge stations is
defined a cooking path 12 which is linear. The conveyors
are adapted to be driven by an electric motor 16 through
drive belts 17a and 17b, which runs over respective
pulleys 18. The belt is tensioned by a spring biased
tensioning arms 1%a and 1%9b.

Each of the conveyors comprises a pair of paralliel
spaced chains 20 bridged by a continuous series of strip
like plates 21 which act as the heat transfer elements.
The chains run over respective sprocket wheels one of
which is driven at a constant speed.

The sprocket wheels are mounted rotatably on side
frames 23 and the 1lower conveyor has its side frame
support on a leg work 24. The upper conveyor is
supported through an adjustable mounting structure which
comprises a pair of parallel pivotable support arms 25 at
the rear of the machine, the supp rt arms comprising
square c¢ross gection cubes 26 pivotally mounted about
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horizontal axes to mounting plates 27 which are secured
to the respective side frames by screws 28.

The desired spacing between the conveyors 10, 11 is
controlled by an adjustment mechanism at each side of the
machine and comprising upper and lower mounting brackets
29 and 30 and a screw 31 which is threadably engaged in a
nut 32. Rotation of the nut adjusts the wvertical
separation or spacing of the conveyors on each side of
the machine.

In the embodiment according to Figures 1 to 3,
induction heating is provided to heat up the plates 21 of
the upper and lower conveyors 10 and 11; alternative
heating systems employing gas, electricity and the like
could also be used. In the 1illustrated embodiment
induction heating units 33 are schematically shown near
the inlet station 13 of the apparatus but adjacent to the
plates 21 in their return path remote from the cooking
path 12. The units 33 provide for very rapid heating of
the plates so that the desired high temperature subsists
when the food items come into initial contact with the
plates 21; subsequently, the plates 21 gradually
transfer heat to the food item thereby reducing their
initial temperature when moving in the downstream
direction along the coocking path 12 to provide an
efficient and accurately controllable cooking process.

In the embodiment according to Figure 4, which is
substantially identical to the embodiments described with
reference to Figures 1-3 and therefore similar reference
numerals have been used to denote corresponding parts,
the heating system used in the apparatus is different to
the one described above. The heating system comprises an
induction heating unit 33' similarly arranged and located
as described with reference to the embodiments in Figures
1-3. A further heating unit 34 is arranged along the
cooking path 12 adjacent to the plates 21 of the upper
and the lower conveyors 10, 11, respectively. This
further heating units 34 can, for example, be a set of
thick metal plates with variable heating elements
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disposed therein. The heating elements themselves can be
electric coils embedded into the metal plates or
induction heaters or other suitable heating elements.
The heating elements are controlled in such a manner that
a falling temperature profile along the cocking path 12
is maintained, such that the plates 21 also have a
corresponding temperature along the path. In contrast to
the embodiment of Figures 1-3, where the plates 21, after
initial preheating, were allowed to cool off along the
cooking path 12 thereby transferring heat to the food
item, the plates 21 in the embodiment of Figure 4 are
constantly heated by the heating unit 34 to a desired
temperature which declines along the cooking path 12. In
a variation of this embodiment not depicted in the
Figures, the preheating unit 33' could be omitted
completely as long as it is ensured that the heating unit
34 of the lower conveyor 10 heats the plates 21 at the
inlet station quickly and sufficiently to a predetermined
temperature to effect sealing of a food item disposed
thereon and prior to further conveyance through the
apparatus.

The plates can be of any suitable materials such as
cast iron or ceramic but in general a high thermal
capacity needs to be provided.

In yet a further unillustrated embodiment, the above
described conveyor having separate heat transfer plates
adjacently aligned along the <conveyor <chains is
substituted by a flexible continuous conveyor band,
stainless steel fine metal mesh band coated with a non-
stick surface or other permitted materials which can
equally be heated up to a desired inlet station
temperature. It will be further appreciated that means
for biasing the plates of the upper and lower conveyors
(or the conveyor bands) towards another such as to
sandwich a food item received thereinbetween can be
provided in order to ensure appropriate contact of the
heating plate on both sides of the food item and improve
cooking thereof. The provision of a preferably 1light
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pressure on the food items conveyed between the heat
transfer plate enhances the heat transfer into the food.

It is self understood that the above described
apparatuses are provided with controllers for adjusting
independently or in dependence of one another the
conveyor speed and the temperature in the heating unit 33
(and 34) to obtain optimal cooking process conditions for
different foodstuffs. The contrel can also be effected
automatic 1ly.

It will Dbe appreciated that the embodiments
illustrated are only examples. In common with all
cooking apparatus, the design should permit regular and
easy cleaning and, where necessary, disassembly for
cleaning purposes. The illustrated embodiments permit
ordinary operators rather than mechanics to adjust and
maintain the machine and by a simple contrel of operating
speed and heater temperatures a range of different
coocking conditjons can be provided. Furthermore by easy
adjustment of the ~vertical separation Dbetween the
conveyor units, adaptation can take place to suit food
items of different thickness. Usually it 1is desired
(particularly for products like steaks) to have contact
on both sides of the steak although light contact on the
upper side is usually sufficient.

Although the embodiments illustrated show a conveyor
system in which the upper conveyor is parallel to the
lower conveyor, provision can be made for other forms of
configuration and adjustment including tapering the gap
between the conveyors to accommodate for food shrinkage.

.........
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CLAIMS

i. An apparatus for substantially continuous
cooking operations comprising means for supporting food
items to be conveyed along a cocking path from an inlet
station to a discharge station, heat transfer means,
heating means for heating the heat transfer means at a
location remote from the cocking path and prior to
receiving the food items at the commencement of the
cooking path, means for moving the heat transfer means
into contact with the food items to effect cocking as the
food items are moved along the cooking path, the heat
transfer means gradually reducing in temperature along
the path, and means for moving the heat transfer means
from the discharge station back to the heating means for
reheating prior to further cooking operations.

2. An apparatus for substantially continuous
cooking operations comprising means for supporting food
items to be conveyed along a cooking path from an inlet
station to a discharge station, heat transfer means,
heating means for heating the heat transfer means such
that they have a predetermined first temperature prior to
receiving the food items abt the commencement of the
cooking path and have a second predetermined temperature
at the end of the <¢odgking path, means for moving the heat
transfer means adjacent to the food items to effect
cooking as the food items are moved along the cooking
path, the heat transfer means gradually reducing in
temperature over most of the path, and means for moving
the heat transfer means from the discharge station back
to the inlet station for geheating prior to further
cooking operatioms.

3. Apparatus as c¢laimed in claim 1 or 2, wherein a
series of elements provide both the heat transfer means
and the means for supporting the food items and the
apparatus is arranged as a continuous conveying apparatus
with the series of elements arranged to move along a

closed loop.
4. Apparatus as claimed in claim 1, 2 or 3, wherein
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the heat transfer means and the means for moving the heat
transfer means are in the form of upper and lower
coynter-rotating conveyor systems, each conveyor system
having a respective series of heat transfer means
arranged to contact the food on an upper and lower side
thereof for a predetermined time as the food is moved
along tke cogking path, the temperature of the heat
transfer means reducing during the passage along the
cooking path.

5. An apparatus for substantially continuous
cocking operations according to claim 2, wherein the
heating means include a first heater arranged for heating
the heat transfer means at a location remcte from the
cocking path and prior to the inlet station, and a second
heater arranged along at least a portion of the ccoking
path and being adapted to controllably impart to the heat
transfer means a desired falling temperature profile
along the cocking path.

6. An apparatus for substantially continuous
cocking operations as claimed in claim 4 or 5, wherein
the conveyor systems include a heat transfer means, a
series of plate like elements adjacently mounted between
a pair of parallel spaced chains running over respective
sprockets and driven by a continuous drive system.

7. An apparatus for substantially continuous
cooking operations as claimed in claim 4 or 5, wherein
the upper and lower conveyor systems have a closed loop
contipnuous heat transfer band.

8. An  apparatus for substantially  continuous
cooking operations as claimed in any one of claims 4 to
7, wherein adjustment means are provided to adjust the
spacing between the respective series of heat transfer
means of the upper and lower conveyor systems.

9. An apparatus for substantially continuous
cooking operatiocns as claimed in any one of claims 4 to
8, wherein means are provided to bias the elements of the
upper and lower conveyor systems into contact with a food
item received thereinbetween such that an appropriate
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degree of pressure is applied to the food item.

10. An apparatus for substantially continuous
cooking operations according to claim 9, wherein the heat
transfer band has a mesh 1like structure, preferably a

5 coated metal mesh endless band.
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