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1. Cooking apparatus comprising a housing reservoir means
for cooking fluid, spray means positioned in said housing,

means for transferr.ng cooking fluid from said reservoir

{
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means to sald spray means, g¢onveyor means for conveying
food through said housing from a feed end to a dischargse
end of said cooking apparatus, said spray means positioned
such that, in use, cooking fluid sprayed therefrom contacts
and cooks said food being conveyed by said conveyor means
and said cooking fluid is able to pass through said
conveyor means wherein said coenveyor means comprises at
least a first ahd a second set of elongate members
extending longitudinally in the direction of passage of

said food through 4aid housing and at least some of the
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elongate members of said first set of elongate members are
of undulating form and movable to, in use, advancingly

caonvey food placed on said conveyor means in a tumbling

manner.
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(57) Abstract

Cooking apparatus characterized in that it comprises reservoir means (66) for cooking fluid, cooking fluid spray
means (76), means (78, 80, 82) for transferring cooking fluid from said reservoir means (66) to said spray means (76) wher-
einr said spray mieans (76) is positioned such that food to be cooked i$ contacted by cooking fluid sprayed from said spray
means (76). The food to be cocked may be held on tray means (144), in container means (140) in an annular space (214)
defined by concentric wall means (184) or may be fed to the apparatus along conveyor means (14).
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TITLE

COOKING. APPARATUS
DESCRIPTION

The present invention relates to cooking apparatus,
and in particular to spray cooking apparatus.

FIELD OF THE INVENTION

The apparatus of the present invention provides a sign-
ificant alternative to conventional cooking apparatus.

In particular, the apparatus of the present invention
may replace conventional immersion type cooking apparatus
in which food items to be cooked are placed in a bath,
vat or other container containing cooking fluid. A wide
range of foods are cocked 1in such immersion type cooking
apparatus, and the cooking fluids often used are oil or
water. . -

Immersion type cooking apparatus generally usés a large
quantity of cooking fluid. This cdoking fluid needs to
be replaced frequently and oftern, expensive exhaust
systems are also needed.

The cooking apparatus of the present invention is
arranged such that it may spray or shower food items

to be cooked, with cooking fluid to thereby effect the
cooking thereof.

The
Prov\d&s re)cooking apparatus of
the present 1nvent10n4 a continuous feed andAautomated
system is provided to effect the cooking.

SUMMARY OF THE INVENTION

In accordance with a first aspect of the present
invention there is provided 3

means, means for transferyi

reservoir me

3
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cooking apparatus comprising a housing reservoir means for
cocking fluid, spray means positioned in said housing,
means for transferring cooking fluid from said reservoir
means to said spray means, conveyor means for conveying
food through said housing from a feed end to a discharge
end of said cooking apparatus, said spray means positioned
such that, in use, cooking fluid sprayed therefrom contacts
and cooks said food being conveyed by said conveyor means
and said cooking fluid is able to pass through said
conve?or means wherein said conveyor means comprises at
least a first and a second set of elongate members
‘ekténding iongitudinally in thefdireétion of passage of
said food through said housing and at least some of the
elongate members of said first set of elongate members are
of undulating form and movable to, in use, advancingly
convey food placed on said conveyor means in a tumbling
manner.
The housing means of the present invention may be used with
a rotatably mounted container or a tray to hold the food to
be cooked as an alternativeé to the use of conveyor means .
The alternatives are described as separate embodiments of
the present invention.
A cooking apparatus using concentric wall means for holding

the food to be cooked is also described.
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reservoir means for cooking fluid, cooking flyid spray
means, means for transferring cooking fluig from said
reservoir means to said spray means, comCentric wall
means defining an annular space for Holding food to be
cooked, wherein said spray means {Sositioned such that
said food to be cocked is conpdcted by cooking fluid
sprayed from said spray meazfis.
In accordance with a ppeferred aspect of the present
invention the conveydr means, container means, tray
means or concentpic cylinder means, as the case may be,
is of a form ch that the cooking fluid may be sprayed
PreferaHly, the conveyor means, container means, tray
) or concentric cylinder means, as the case may be,
is—apertured—eor—mesh-like G—ferm:

BRIEF DESCRIPTIQN OF THE DRAWINGS
Figure 1 is an upper perspective view of a first

embodiment of the cooking apparatus of the present

invention;

" Figure 2 is a sectional elevation view along the lines

A-A of the apparatus shown in Figure 1;

Figure 3 is a sectional end view along the lines B-B of
th apparatus shown in Figure 1, mounted 6n a free
standing cabinet;

Figure 4 is an upper perspective view of the housing
of the apparatus shown in Figure 1, with the cover in
the open position;

Figure 5 is a side elevation view of an embodiment of
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the conveyor shown in Figure 1, taken along the lines C-C
of Figure 7;
Figure 6a is an end view of the conveyor along the lines
D-D of Figure 7;
Figure 6b is an end view of the spreader plate of the
conveyor along the lines E-E of Figure 7;
Figure 7 is a plan view of the conveyor;
Figure 8 is a sectional end view of an embodiment of a
cooking apparatus incorporating a cylinder for holding food
to be cooked;
Figure 9 1s a secticnal end view of an embodiment of a
cooking apparatus inécrporating a tray for holding food to
be cooked;
Figure 10 is an end view showing the incorporation of an
additional filter means in the form of a fluid tank in the
cooking apparatus of the present invention;
Figure 11 is a front elewvational view showing the
incorporation of the additional filter means in the form of
a fluid tank in the cooking apparatus of the present
invention; and
Figure 12 is an upper perspective view of an embodiment of
a cooking apparatus incorporating concentric wall means for
holding food to be cooked, with particular application to a
domestic situation.

DESCRIPTION OF THE INVENTION

The following description is given, by way of example only,
of embodiments of the cooking apparatus of the present

invention.
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In Figures 1 to 3, there is shown a first embodiment of a
cooking apparatus 10 in accordance with one aspect of the

present invention. The apparatus 10 comprises
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a housing 12, of generally oblong form, and conveyor
means 14. The housing 12 comprises a cover 16 pivotally
or hingedly connected to a lower portion 18 of the
housing 12. The housing 12 is shown separately in
Figure 4, with the cover 16 in its open position, and
the conveyor means 14 is shown in Figures 5 to 7.
The cover 16 is arcuate in cross-section, as best seen
in Figure 3, and is provided with a pair of end plates
20 and 22. The cover 16 is also provided with two
internal baffle plates 24 and 26 and an exhaust flue
28 for cooking fumes. The end plates 20 and 22 and the
baffle plates 24 and 26 are provided with flaps 30, 32,
34 and 36, respectively, pivotally connected to their
respective lower edges.
This is best seen in Figure 2.
The cover 16 is preferably made from, or incorporates,
a thermal insulating material and is provided with an
inspection window 38, made from transparent material,
at the front therecf. The front of the cover 16 is
further provided with a handle 40.
The lower portion 18 of the housing 12 is provided with
a pair of end plates 42 and 44. The end plates 42 and
44 have cut-out portions 46 and 48 at their respective
upper regions.
The lower portion 18 is further provided with a pair
of internal baffle plates 50 and 52. The baffle plates
50 and 52 have cut-out portions 54 and 56 at

PCT/AUS7/00119
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their respective upper regions.

When the cover 16 is in the closed position, the end plates

20 and 22 are disposed above the end plates 42 and 44,

v T TR ey

respectively, and the baffle plates 24 and 26 are disposed
5 above the baffle plates 50 and 52, respectively.

The cut-out portion 46 then defines a gap 58 between the

end plates 20 and 42, and the cut-out portion 48 defines a

gap between the end plates 22 and 24. Similarly, the

cut-out portion 54 then defines a gap 62 between the baffle

10 plates 24 and 50, and the cut-out portion 26 defines a gap

:.“: 64 between the baffle plates 26 and 52.
LR The gaps 58,60 and 62 and 64 are then closed off by the
., flaps 30,32,34 and 36, respectively.

In this way, the plates 20,24, flaps 30, 34 and cover 16

¢ 15 enclose a first chamber; the plates 24,26 flaps 34,35 and
cover 16 enclose a second chamber; and, the plates 22, 26,
flaps 32, 36 and cover 16 enclose a third chamber. This is

clearly seen in Figure 2.

(3
(X XXX X
L] L

et This arrangement is best seen in Figure 2. .
¢ . 20 The bottom of the lower portion 18 of the housing 12
L XXX X ]

defines a reservoir trough 66 for cooking fluid. The
. trough 66 is defined by the front and rear walls 68 and 70
respectively, of the lower portions 18 and the baffle
plates 50 and 52. The trough 66 is preferably formed such
25 that its bottom wall 72 slopes downwardly toward the front
wall 68, as best seen in Figure 3.
The apparatus 10 also comprises heating means to heat the
cooking fluid contained in the through 66. The heating -

means is preferably located beneath the bottom wall 72 of
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the trough 66,

The heating means may be in the form of heating elements
74, of the resistive type. However, any suitable form of
heating means may be used, including microwave heating and
induction heating to heat the cooking fluid.

The apparatus 10 further comprises means to convey the
cooking fluid from the truugh 66 to a nozzle arrangement
76, comprising a suction line 78 leading from the trough 66
to a pump and motor assembly 80.

A discharge line 82 leads from the pump and motor
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assembly 80 to the nozzle arrangement 76.
When the cover 16 is closed, a cooking zone 100 is
defined below the nozzle arrangement 76.
The apparatus 10 may further comprise filter means for
filtering the cooking fluid.
Accordingly, a slidable filter tray 84 may be provided
to filter cooking fluid after it has been sprayed from
the nozzle arrangement 76 and contacts food to be
cooked but before it returns to the trough 66. The
slidable filter tray 84 is best seen in Figures 2 and 3.
The slidable filter tray 84 may be slided from the front
of the apparatus 10, via the opening 86, best seen in
Figure 1.
The filter means may further comprise another filter
88, located in the trough 66, at the inlet of the
suction line 78. _
The trough 66 is provided with a drain cock 90 so that
the cooking fluid may be periodically drained from the
trough 66 and replaced with a fresh supply.
The apparatus 10 may additionally comprise one or more
supplementary or reserve tanks 92 for the cooking fluid.
The conveyor means 14 rests on the upper edges of the
end plates 42 and 44 and the baffle plates 50 and 52.
The conveyor means 14 is provided with a feed end 102
and a discharge end 104. A hopper 94 is provided at
the feed end 102 and a discharge chute 96 is provided
at the discharge end 104. The conveyor means 14 is
further provided with a drive motor 98. The hopper 94,
discharge chute 96 and drive motor 98 are shown in
Figure 1 and omitted from Figures 2 and 3 for clarity.
The conveyor means 14 is arranged to carry food to be
cooked, from the feed end 102 to the discharge end 104
thereof. The food will pass into the housing 12 and
through the cooking zone 100, and will be therein

A 4 —_
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Preferably, the conveyor means 14 causes the food to
move therealong by a tumbling type motion.

It is preferable that the conveyor means 14 is formed
such that cooking fluid may be sprayed therethrough.
This will allow sprayed cooking fluid to return to the
trough 66. Thus, the conveyor means 14 may be provided
with aperture means.

One embodiment of the conveyor means is shown in Figures
5 to 7.

In Figures 5 to 7 there is shown a conveyor 106
comprising an outer frame 108 and two sets of longit-
udinally extending wires 110 and 112. The wires of the
set of wires 110 are shown unshaded and the wires of the
set of wires 112 are shown shaded, in Figures 5 anmd 7.
The wires of the two sets 110 and 112 are of undulating
form and are preferably saw tooth shaped, as shown in
Figure 5, or sinusoidal in form.

A stub axle 114 is rotatably mounted on each respective
longitudinal section of the frame 108, as best seen in
Figure 7. A drive wheel 116 is fixedly mounted on each
of the stub-axles 114. A drive shaft 118 extends
between tlte drive wheels 116. Each end of the drive
shaft 118 is eccentrically mounted, with respect to the
axes of the stub-axles 114, on a respective drive wheel
11s.

Each of the wires of the set of wires 112 has one of
its ends connected to the drive shaft 118. This is
done in such a manner that the straightend portions 120
of each of the wires of the set of wires 112 is main~-
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tained in a substantially parallel disposition to the
plane of the conveyor 106. This may be achieved by an
appropriate connection means connecting the ends of the
wires of the set of wires 112 to the drive shaft 118.
The connection means may be in the form of washers (not
shown) which are mounted on the drive shaft 118 so as
to be rotatable with respect thereto.

The ends of the wires of the set of wires 112 are then
fixed to the washers.

Each of the wires of the sets of wires 112 has its
other end slidable in respective apertures 122, at the
opposed end of the frame 108. These ends of the wires
of the set of wires 112 are slidable horizontally with
faspect to the apertures 122. The apertures 122 are
formed in a spreader plate 124 which is connected to a
brace 126 at each of its ends. Tﬁe braces 126 are then
connected to the frame 108.

Each of the wires of the set of wires 110 has one of
its ends fixedly attached to an end 130 of the frame
108, at 132, as shown in Figure 5. The other ends of
the wires of the set of wires 110 «re fixedly attached
to the spreader plate 124. This can be best seen in
Figures 5 and 7.

Cross wires 134 connect the wires of the set of wires
112 and cross wires 136 connect the wires of the set

of wires 110 for stability.

The gaps between the wires of the sets of wires 110 and
112 and the cross wires 134 and 136 form the aperture
means which allows cooking fluid to pass through the
convevor 106.

PCT/AU87/00119
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The wires of the set of wires 110 are alternately placed
with respect t& the wires of the set of wires 112, in
the frame 108. This is best seen in Figure 7.
When the conveyor 106 is used as the conveyor means 14,
5 in the apparatus 10 shown in Figure 1, the stub-axles
114 are drivably connected to the motor 98.
Further, when the conveyor 106 is used as the conveyor
means 14 when the agparatus 10 is mounted in a free
standing cabinet 164, as shown in Figure 3, a pair of
10 braces 128, connected at each end of the frame 108,
support the cabinet. Thus, there are a total of four
braces 128 connected to the frame 108. Each of the
braces 128 are provided with a face 129 which abuts
against the sides of the cabinet 164 to support and
15 stabilize the conveyor 106.
The embodiment of the apparatus 10 shown in Figures 1
to 3 and Figures 5 to 7 is arranged for particular use
in a continuous feed or automated cooking process.
The embodiment of the apparatus 138 shown in Figure 8
29 is arranged for use in a batch type cooking process.
The apparatus 138 shown in Figure 8 is similar to tie

apparatus 10 shown in Figure 1 except that the
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conveyor means 14 is replaced by a cylinder 140. The
cylinder is rotatably mounted in the housing 12, and is
of length to extend substantially the length of the
cooking zone 100, between the baffle plates 24 and 26.

A suitable motor (not shown) may be provided to rotate

the cylinder 140 around its longitudinal axis, as
indicated by the arrow in Figure 8. The cylinder may

be rotatable with the shaft 162 which is connected to the
aforesaid motor. The shaft 162 may be mounted in the

end plates 20 and 22 and baffle plates 24 and 26.

The cylinder 140 is preferably of apertured form, eg. made
of a mesh material, and the food items to be cooked are
place@ therein.

The embodiment of the apparatus 142 shown in Figure 9

is arranged for use in a batch type cooking process, also.
The apparatus 142 shown in Figure 9 is similar to the
apparatus 10 shown in Figure 1, except that the conveyor
means 14 is replaced by a tray 144. The tray 144 is
stationarily mounted in the housing 12, and is of a
length to extend substantially the length of the cooking
zone 100, betweer the baffle plates 24 and 26. The

tray 144 may rest on the upper edges of the baffle

|
|

plates 50 and 52. A door 146 may be provided in the
front wall of the lo.er position 18 for easy insertion
and removal of the tray 144 from the interior of the
housing 12. The tray 144 is preferably made from a
mesh material and the food to be cooked is placed
thereon.

The method of operation of the apparatus of the

present invention according to the different embodiments
will now be described.

With reference to the first embodiment of the apparatus
10 shown in Figure 1 to 3, and 5 to 7, food items to

be cooked are loaded into the hopper 94. The discharge
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opening of the hopper 94 may be provided with an approp-
riate metering device (not shown) so that the discharge
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of food items from the hopper 94 may be controlled. The

cooking fluid is then heated by way of the heating
elements 74. When the desired operating temperature
has been reached, the motor and pump assembly 80 is
energized to commence spraying of the cooking fluid
from the nozzle arrangement 76. The motor 98 which is
connected to one of the stub-axles 114, is then

energized. Since the drive wheels 116 are connected by

the drive shaft 118, both of the drive wheels 116 are
thereby caused to rotate.

The rotation of the drive wheels 116 causes a simul-
taneous upward-downward and backward-forward movement
of the wires of the set of wires 112 with respect to
the wires of the set of wires 110. The ends of the
wires of the set of wir 5 112 remete from the drive
shaft 118 move in the apertures 122. This movement of
the wires of the set of wires 112 causes the food to
move along the conveyor 106. The movement of the food
along the conveyor 106 occurs because the wires of the
set of wires 112 1lift and push food items over
successive nodes 158 of the wires of the set of wires
110. As the movement of the wires of the set of wires
112 is constrained at the discharge end 104, by the
apertures 122, the movement thexeof at the discharge
end 104 is reduced. This has the effect of reducing
the rate of movement of food along the conveyor at the
discharge end 104. This is convenient to enable the
food to be efficiently tansferred to the chute 96.
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The food moves along the conveyor 106 from the feed
end 102 and into the housing 12. The food is conveyed
along the conveyor 106 and pushes through the flaps 30
and 34 and into the cooking zone 100. In the cooking

5 zone 100, the food is sprayed or showered with droplets

i . s

of cooking fluid sprayed from the nozzle arrangement 76.
As the food passes through the cooking zone 100, it is
cooked.
The extent of cooking may be controlled by the time that
10 it takes for the food to pass through the cooking zone
100. This is controlled by the speed of movement of
the wires of the set of wires 112, which is, in turn,
controlled by the speed of the motor 98. Thus, the
motor 98 is of variable speed.
15 Further, the extent of cooking may be controlled by the
temperature of the cooking fluid. Accordingly, a

temperature sensor (not shown) may be provided in the

trough 66, to measure the temperature of the cooking
fluid therein. Another temperature sensor (not shown)
20 may be provided into the cooking zone 100, to monitor
the temperature therein. The apparatus 10 may be
provided with control means which adjusts the current

flow to the heating elements 74 or alternatively which

|

cycles the heating elements on and off in accordance
25 with preset temperature controls (not shown) and the

temperature sensors.

The control means may thus, be connected to the

temperature sensors, so that the optimum temperatures

of the cooking fluid in the trough 66 and the temper-
30 ature in the cooking zone 100 may be maintained.
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The cooked food exits the housing 12 by pushing through - ;
the flaps 64 and 60 to arrive at the discharge end 104.
The food is then transferred to the discharge chute 96.
This may be done by having a deflector plate (not shown)

5 at the discharge end 104 of the conveyor 106 to guide -
the food into the chute 96. Alternatively, the chute
may be provided at the longitudinal end of the conveyor - \
106, rather than at the side as shown in Figure 1. The
cooked food is then ready for packaging, etc.

10 The method of operation of the embodiment of the
apparatus 138 shown in Figure 8 will now be described.
The cylinder 140 is first loaded with food to be cooked,
by opening the cover 16. When the cylinder 140 is
loaded, the cover 16 is again closed.

15 The cooking fluid is once again heated and when the
operating temperature has been reached, the motor and
pump assembly 80 is energized to spray cooking fluid
from the nozzle arrangement 76.
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Another motor (not shown) is energized to rotate the
shaft 162, This causes the cylinder 140 to rotate.

-
(8

The cylinder 140 being made from an apertured or

mesh material, allows the sprayed or showered cooking fluid
to contact and thereby cook the food in the cylinder
140. A timer (not shown) may be provided to control the
cooking time. The timer may be connected to the motor
rotating the shaft 162 and the motor and pump assembly
80. The temperature sensors described in relation to
the embodiment of Figures 1 to 3 and Figures 5 to 7,

may be employed in the apparatus 138 also.

When the food items have been cooked for the desired
time, the motors stop and the cooked food may be

removed from the cylinder 140.

The method of operation of the embodiment of the
apparatus 142, shown in Figure 9 will now be described.
The door 146 is opened and the tray 144 removed and
loaded with food to be cooked. The tray is reinserted
into the housing 12. The cooking fluid is heated and
when operating temperature has been reached, the motor

]

and pump assembly 80 is energized. The food is then
sprayed or showered with cooking fluid from the nozzle %
arrangement 76 to cook the food. The tray 144 is

made frem an apertured or mesh material, such that the
cooking fluid may be sprayed therethrough, as described
in relation to the previous embodiments.

The apparatus 142 may be controlled by a timer (not
shown) as previously described in relation to the
apparatus 138 of the embodiment of Figure 8.

Once the food is cooked, the tray 144 may be

removed from the housing 12.
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Each of the embodiments of the present invention shown
in Figures 1 to 9, may incorporate an additional

filter means for the cooking fluid.

An embodiment of the additional filter means is shown
incorporated into the apparatus of the present invention
in Figures 10 and 11.

The additional filter means may be in the form of a tank
150 containing a fluid. The tank 150 is connected to
the trough 66 by a narrow slot or neck 156. The fluid
contained in the tank 150 has a density greater than the
density of the cooking fluid in the trough 66. In this
way, the cooking fluid in the trough 66 floats on the
fluid in the tank 150. Sufficient fluid is poured into
the tank 150 to f£ill the slot or neck 156 up to the
level of the drain cock 90. A drain cock 152 is
provided to drain fluid from the tank 150.

In use, the tank 150 is filled (with the-trough 66 empty
of coocking fluid). The cooking fluid is then slowly
poured into the trough 66 so as not to cause significant
suspension or emulsion of the two fluids. However, any
emulsion or suspension that does occur will be separated
due to the different densities of the two fluids.

When it is necessary to drain the trough 66 and tank
150, the trough 66 is drained first via the drain cock
90 followed by the tank 150 via the drain cock 152.
During the cooking process, and particularly when the
cooking fluid used is oil, contamination of the cooking
fluid may occur.

When cooking with oil, over heating of the 0il may cause
it to "burn" transferring a taste .and odour to the food
being cooked. Further, the presence of small, loose
food particles and other debris may become held in
suspension or entrained in the o0il, with the result

that theybecome "over cooked" and thus causing carbon

PCT/AUS7/00119
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to be present in the cooking oil. Alternatively, they
may lodge on the heating elements 74 and become "baked
on".

In the present invention, when the heating elements are
positioned outside the trough 66, carbonised food
particles and other debris cannot come into contact with
the heating eléements 74.

When the tank 150 is employed, any loose or small
particles of food and other debris which may be picked
up by the o0il, will gravitate down to the bottom of the
trough 66 and into the tank 150, via the slot or neck
156 to the tank 150. 1In this way, such food particles
and other debris are separated from the cooking oil

and are not able to re-enter or remain in suspension or
entrained in the cooking oil.

The drain cock 90 allows the trough 66 to be drained on
a daily basis whilst the tank 150 may require draining
only once a week, the fluid therein being cast of%.

When oil is used as the cooking fluid, the fluid used ‘
in the tank 150 may conveniently be water.

The~cooking fluid used in the present invention may be
any appropriate type. The cooking fluid may, for
example be o0il, water, etc. Use of oil would result in
the food items being "spray-fried" whilst use of water
would result in the food items being "spray-steamed®.
The reserve tank 92 may be in fluid commuﬁication with
the trough 66. In this way, cooking fluid may be

added to the reserve tanks 92 rather than to the trough
66, when required.

The apparatus of the present invention, shown in
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Figures 1 to 11, may be mounted in a free standing
cabinet 1€4, as shown in Figqure 3.

The embodiments of the cooking apparatus of the present
invention shown in Figures 1 to 11 are primarily
intended for commercial use.

Figure 12 shows an embodiment that is intended for
domestic use.

In Figure 12 there is shown a cooking apparatus 180
comprising spray means 182 and concentric cylinder means
184.

The concentric cylinder means 184 comprises an inner
cylinder 196 and an outer cylinder 198 concentrically
mounted on a discharge pipe 188, and defining an annular
space 214 therebetween. The outer cylinder 198 is
mounted on the pipe 188 so as to be freely rotatable
with{respecé thereto. The inner cylinder 196 is

mounted on the pipe 188 50 as to be rotatable under
power from a motor 200.

Preferably, the outer cylinder is provided with substan-
tially upright curved blades or vanes 202 positioned
around its outer surface. Further, the outer cylinder
198 may be provided with an annular plate 212 at its
base, such that food placed in the annular space 214
between the inner cylinder 196 and the outer cylinder
198 is retained thereon.

Preferably, the inner cylinder 196 and the outer
cylinder 198 are of a form such that cooking fluid may
be sprayed through them, e.g. they may be of apertured
or mesh~like material.

The spray means 182 comprises two substantially

Yy d s&,@xv ﬁ&eﬁgwaﬁ/ -

kY

e

.fi’l
¥

B ;
AT ’ 2

&
Feal,

ll




S,

10

15

20

25

3¢

WQ 87/06445 PCT/AU87/00119

- 19 - 1

upright discharge pipes 186 and 188. The discharge

pipes 186 and 188 are provided with a plurality of

apertures 190 from which cooking fluid may be sprayed.
Whilst it is preferred that the spray means 182

comprises two discharge pipes 186 and 188 the spray

means 182 may comprise only one of these pipes. However,

the discharge pipe, or similar, would always need to

be employed since the inner cylinder 196 and the outer
cylinder 198 are mounted thereon.

The discharge pipes 186 and 188 are connected to a

common line 192 leading from a pump 194. The pump 194

has a suction line 204 leading thereto. The suction

line 204 leads from a reservoir (not shown) for cooking
fluid.

Heating means (not shown) is also provided,; to heat the
cooking fluid in the cooking fluid reservoir. This

heating means may be similar forms to those described

in relation to the embodiments of Figures 1 to 1l1l. .
The pump 194 is connectable to the motor 200 by way of

a clutch 206. §
The motor 200 may be connected, by way of a clutch 208, %
to a gear 210 to cause one or both of the inner
cylinders 196 énd outer cylinders 198 to rxotate.

The entire apparatus shown in Figure 12 is enclosed in
a housing (not shown) provided with a 1lid (also not
shown). The housing is preferably made of or incor-
porates, thermal insﬁlatinq material. This housing

is pfeferably of cylindrical form and its dimensions
approximately 30cm high x 30cm in diameter.

Further, it is preferable that the cooking fluid
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reservoir is positioned bélow the concentric cylinder ‘
means 184 such that any cooking fluid sprayed from the *
spray means 182 that is not consumed, returns to the
cooking fluid reservoir for re-heating and re-use.

The operation of the embodiment of the cooking apparatus
shown in Figure 12 will now be described.

Food to be cooked is placed in the annular space 214
between the inner cylinder 196 and the outer cylinder
198.

The cooking fluid is then heated by way of the heating
means. When the desired operating temperature has been
reached, the clutch 206 is engaged such that the motor
200 causes the pump 194 to operate. The pump 194 then
commences to spray cooking fluid from the apertures 190
of the discharge pipes 186 and 188.

Some of the cooking fluid sprayed from the apertures
190 of the discharge pipe 186 hits the vanes 202,
causing the outer cylinder 198 to rotate. This
rotation of the outer cylinder 198 provides for
efficient cooking of the food contained in the annular
space 214.

Wren the cooking of the food is ¢ompleted, the clutch
206 is disengaged resulting in the pump 194 stopping to

e -

pump cooking fluid to the spray means 182.

The clutch 208 may then be engaged such that the motor {

200 causes one or both of the inner cylinder 196 and

outer cylinder 198 to rotate. This action is a drying

step‘and removes excess cooking fluid, if present, from

the cooked food.

Howe&er, as the apparatus 184 achieves very acceptable ;
results without the inclusion of a drying step, the
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clutch 208 and gear 210 may be omitted from the appar-
atus 184 and are to be considered as optimal only.

The apparatus 184 may incorporate temperature sensor
means in a manner analogous to that described iq
connection with the embodiments shown in Figures 1 to 1ll.
The apparatus of the embodiments of the present
invention significantly reduces the cooking time
compared with immersion type cooking apparatus in which
food to be cooked is immersed into a heated bath, wvat
or other container of cooking fluid.

In particular, when the apparatus of the present
invention is used with o0il as the cooking fluid, food
is cooked more satisfactorily than in immersion
apparatus.

It would appear that the present apparatus enables the’

-food to be seared at its surface before its moisture

content escapes. This appears to enable the cooking
process to then proceed at a higher temperature as
compared with immersion type cooking apparatus.

The cooking apparatus of the present invention allows

for quicker, more efficient cooking and results in

better tasting and less "greasy" cooked food.

Further, the amount of cooking fluid that is consumed
is greatly reduced and any cooking fluid sprayed onto
the food that is not used, may be returned to the
cooking fluid reservoir for re-heating and re-use.
Further, as regards the cooking apparatus of the
present invention intended for commercial use, i.e. the
embodiments of the apparatus shown in Figures 1 to 11,
significantly less fumes are produced thereby than from
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conventional immersion type cooking apparatus. Accor-
dingly, an expensive exhzust system is not required.

The flue 28 is sufficient to exhaust any cooking fumes
from the apparatus. Further, the fumes that are
released mostly comprise water vapour, making for a
cleaner cooking environment.

Further, as only the flue 28 is required for exhaust,
the cooking process is further enhanced. This is
because the entire cooking process may be carried out in
an enclosed environment.

The heat is retained inside the cooking zone 100 as
openings to the cooking zone 100 are closed off by the
flaps 30, 32, 34 and 36, and the exiting fumes from the
flue 28 prevent entry of outside air to the cooking

zone 100. As a result, there is a slight positive
pressure in the interior of the housing 12, which
further prevents entry of the outside air into the
cooking zone 100.

To further retain the heat in the cooking zone 100, all
of the walls of the hosuing 12 along with baffle plates
24 and 26 may incorporate appropriate thermal insulating
material. The suction and discharge lines 78 and 82 may
also be insulated.

The above features may reduce the energy and cooking
fluid cunsumption of the apparatus.

The apparatus may be easily cleaned by draining the
trough 66 and tank 150 and filling them with a cuitable
cleaning solution. The pump and motor assembly 80 is
then energized to thereby spray the cleaning solution
from the nozzle arrangement 76. This cleans the
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suction and discharge lines 78 and 82 and the interior
of the housing 12. The cleaninc solution may be
drained from the trough 66 and tank 150 when the
cleaning operation is completed.

The cocoking apparatus of the present invention is
intended for domestic use, i.e. the embodiment of the
apparatus shown in Figure 12,  produces a minimum of
cooking fumes. This is due to the smaller scale of the
coocking operation. A vent (not shown in Figure 12) may
be incorporated in the apparatus 184 to exhaust any
fumes, that might be produced, from the interior cooking
region of the apparatus 184.

The embodiment of the cooking apparatus shown in

Figure 12 may also incorporate thermal insulating
materials to reduce heat loss. The housing and 1lid of

the apparatus 184 may be made of, or incorporate, -

insulating material.

The apparatus 184 may be cleaned, using a cleaning
solution; in an analogous manner to that hereinbefore
described in connection with the embodiments shown in
Figures 1 to 11.

The cooking apparatus of the present invention may be
used to cook a wide variety of foods, including chicken
pieces and other meat pieces, fish, Chinese foods,
pastas, vegetables and beef.

Modifications and variations such as would be apparent
to a skilled addressee are deemed within the scope of
the éresent invention.
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The claims defining the invention are as follows:- -
1. Cooking apparatus comprising a housing reservoir means
for cooking fluid, spray means positioned in said housing,
means for transferring cooking fluid from said reservoir

5 means to said spray means, conveyor means for conveying
food through said housing from a feed end to a discharge
end of said cooking apparatus, said spray means positioned
such that, in use, cooking fluid sprayed therefrom contacts
and cooks said food being conveyed by said conveyor means

10 and said cooking fluid is able to pass through said

. :“} conveyor means wherein said conveyor means comprises at
‘;:::‘ least a first and a second set of elongate members
L;:. extending longitudinally in the direction of passage of
e said food through said housing and at least some of the
E’.°. 15 elongate members of said first set of elongate members are
5."' of undulating form and movable tc, in use, advancingly
convey food placed on said conveyor means in a tumbling
vevedd manner.
,i;a 2. Cooking apparstus according to claim 1, wherein at
* . 20 least some of said elongate members of said second set of %
rae eiéngate members are of undulating form. i
o 3. Cooking apparatus according to claim 1 or 2, wherein
R all of said elongate members of said first set of elongate

members are of undulating form.

25 4. Cooking apparatus according to claim 2 or 3, wherein
all of said elongate members of said second set of elongate
members are of undulating form.

5. Cooking apparatus according to any one of claims 1 to

4, wherein said undulating form comprises a substantially
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saw tooth form or substantially sinusoidal form. b
6. Cooking apparatus according to any one of claims 1 to
5, wherein said elongate members of said first and second v
sets of elongate members are disposed alternately relative Y

to the transverse direction of said conveyor means.

7. Cooking apparatus according to any one of claims 1 to
6, wherein said elongate members of said first set of
elongate members are connected by at least a first set of
interconnecting members and said elongate members of said
second set of elongate members are connected by at least a
second set of interconnecting members such that gaps are
formed between said first and second sets of elongate
members and said first and second sets of interconnecting
members through which said cooking fluid is able to pass.
8. Cooking apparatus according teo any one of claims 1 to
7, wherein said elongate members of saild first set of
elongate members are connected to shaft means at one of
their respective ends and .the other of their ends are free
to move, said shaft means connected to drive wheel means

such that upon rotation of said drive wheel means said

%

elongate members of said first set of elongate members are
caused to move in a backward-forward, upward-downward
cyclic motion to, in use, convey food along said conveyor
means.

9. Cooking apparatus according to claim 8, wherein said
conveyor means further comprises frame means to support
said first and second sets of elongate members and said
drive wheel means wherein said free ends of said elongate

members of said first set of elongate members are
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receivable in apertures of a portion of said frame means,
said drive wheel means being mounted near an end of said
frame means and the ends of said elongate members of said |
second set of elongate members being connected to said 4
partion and said end respectively.
10. Cooking apparatus according to claim 9, wherein said
portion of said frame means comprises a spreader plate
extending between respective longitudinal sides of gaid
frame means and positioned closer to the other end of said
frame means.
1l1l. Cooking apparatus according to any one of claims 8 to
10, wherein said elongate members of said first set of
elongate members are connected to said shaft means by
respective washer means which are rotatably mounted on said
shaft means, said elongate members of said first set of
elongate members being connected to a respective said
washer means.
12. Cooking apparatus according to any one of claims 8 to
11, wherein said drive shaft means comprises a pair of

drive shafts and said shaft means extends between said

By o

drive shafts such that it is eceentric relative to the
respective axes of said drive wheels.

13. Cooking apparatus according to any one of claims 1 to
12, wherein said housing comprises first, second and third
chambers arranged sequentially, said spray means being
positioned in said second chamber such that, in use, food
conveyed along said conveyor means enters said housing at
said feed end of said cooking apparatus and passes through

said housing from said first chamber to said second

By,
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chamber to said third chamber and leaves said housing at
said discharge end of said cooking apparatus.

14. Cooking apparatus according to claim 13, wherein said |
first and second chambers and said second and third

chambers are, respectively, separated by wall means

provided with pivotable flap means and pivotable flap means

are provided at said feed and discharge ends of said

cooking apparatus such that, in use, food may pass along

said conveyor means from said feed end to said discharge

end through said housing.

15. Cooking apparatus according to any one of claims 1 to
14, wherein inlet hopper means is provided at said feed end
of said cooking apparatus and discharge chute means is
provided at said discharge end of said cooking apparatus.
16. Cooking apparatus according to any one of claims 1 to
15, further comprising filter means such that, in use,
excess cooking fluid sprayed from said spray means is
returned to said reservoir means and passes through filter
means prior to being re-sprayed through said spray means.

17. Cooking apparatus according to any one of claims 1 to

|

16, further comprising supplementary reservoir means for
cooking fluid wherein said supplementary reseérvoir means is
in fluid commuinication with said reservoir means such that
the amount of cooking fluid in said reservoir means is
replenishable by adding additidnal cooking fluid to said
supplementary reservoir means.

18. Cooking apparatus according to any one of claims 1 to
17, further comprising heating means for heating said

cooking fluid and motor and pump assembly means for
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transferring cooking fluid to said spray means via pipe
neans.
19. A method of cooking food comprising: providing a
cooking apparatus comprising a housing; storing cooking "
fluid in reservoir means; providing spray means in said
housing for spraying said cooking fluid therefrom;
transferring said cooking fluid from said reservoir means
to said spray means via cooking fluid transfer means;
conveying food from a feed end to a discharge end of said
cooking apparatus along conveyor means; spraying cooking
fluid from said spray means onto said food to thereby cook
said food as it is conveyed from said feed end to said
discharge end; and, advancingly conveying said food from
sald feed end to said discharge end in a tumbling manner by
said conveyor means.
20. Cooking apparatus substantially as hereinbefore
described with refeéerence to Figures 1 to 7, 10, and 11 of
the accompanying drawings.
21. A method of cooking food substantially as hereinbefore

described with reference to Figures 1 to.7, 10, and 11 of

e BN 2

the accompanying drawings.

DATED DECEMBER 27 1990

PETER MARTIN VOS AND

DAVID JOHN VOS i
By their Patent Attorneys
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PERTH, WESTERN AUSTRALIA

- - » g e PN
T, ¢ T .



. WO 87/06445 PCT/AUS7/00119

1/11

-~ ’

. o
$im. x
o
M @



¥

i

~ 7

- "ﬁf\" Y *ﬁ'\—-_‘:‘-«—;‘ 4
’
.\ ©

y St v 4 Yo\ y amew 4 Y A— a— 4

Z

J
N

11/2

SPH90/L8 OM

61100/L.8nNV/1Dd




%,

g o R

b o

WO 8706445 PCT/AUS7/00119
3/11
7 b
38
XN
S I\ N\ 100
[ 7] »
1 32N\ Ap
L 7 &+
Fo —— X L__ —. ————————
S8 —__ &8
22— == J]
?%— —75
4 82
U 16
50 - | T
Fle. S



;!-L(/?‘vn‘t&(si’ ™o
© A T, e - e J

U
%

TT/%

61100/,80V/10d St sOM



Fis=. 5

£
©
"%j
W
wn
~
[
-
"
g
c
3
S
o
L -
[




R

-y L o S

I W s w47 o ah va a

WO 87/06445 PCT/AUS7/00119
o 6/11
118
: 1 : i i:i i‘ilil;l_ EHRS 114
£ <706
Fie. &3,
| f/Z{z 126
176

oo & 0 000 0| T2

Fie. 6b




e

. WO w.:?ﬁu PCT/AU87/00119
7/11
N
0y 3\
NG N N U O
SYTTIRYONN
|
; _m
i
i
m"u"J.uu”.N._nn “ /O
9
. 1\
Hu.nn = - § A/
e
NS | \
m,// /
Wnun .
N
NO)
N -
z
|/
$it
N e
w K W
A LA .
a a
4+ | j_4
s
o~ 8




PCT/AU87/00119

WO 87/06445

8/11

T
0

0
%

—— 7 ..

2g

S
{
(
§
(

\
TS S SASSN /

138

= o

T <. 8




l - WO87/06445 PCT/AUS7/00119

3/11

7%

38

17

Fle 9.

i,

b o sty =

et e M e et e et o e i g e o ks e m

%éﬁ@%%ﬁﬁ?%ﬁﬁ%m& oo J

e -



WO 87/06445 PCT/AU87/00119

- L3

10/11 £
L& 38
. 73 |
s 7 4 A7 |
o
E—
- P T
g7, === |
g 3
‘éz 15/0 Fie 11 v

Loags o,

LSRN

B ———— T T - S WP e o e a . M s oa

¥



PCT/AUS7/00119

11/11

.33

A R G

Ry T PO AR

Q
N
R IR AZ N
—.......ﬂ“s..‘..‘\-w...
3 _{ AV
A\ s Ve i Nl oo
e o i — - )

12

LAY d ’ .
R e e LI.I..L.\

VL

P
786"
194

L98
7%

— L den

L et i i

WO 87/06445



- ————EE
.

Forin PERIISAII0 Conednd BReED (J6susry THES)
o

Bicm
- * INTERNATIONAL SEARCH REPORT
tnigenatians) Applicahion NoO PCT/AU 87/00119
t. ansletCA'ﬂon OF SURJICT MATTER {* te.0°2 2lasn’ cabon sempo § 20Dl ‘ARecae aily * <
A L) 4 anel Patent Clasarficauan (IPC) or 10 00In Nalienal Claeadfication and IPC i
Int CI A47J 27/14, A21B 5/08, A23L 1/01 ﬁ
~ 0. FIELODS SEARCHRD ‘?
. Mimmum Documentation Sesrched
. Clasarficanan Sysiem Clasafication Symools
I‘ :
IPC A47d 27/14, A21B 5/08, AZ3L 1/01
. Documantstion Searched othsr than Minemuym Documentstion
to the Eatent that such Documaents are Included 1n the Fields Searched 9
N AU : IPC as above
Ul OOCUMEINTS CONSIODERED TO BE RILEVANT? T
Category ® Citation ol Dacument, ' with indication, wnere apgragriate, of the relevant pessages } Rel Relevant to Clain No *?
. . ’ |
X US,A, 4047476 (LIEBERMANN) 13 September 1977 (13.09.77) !
X US,A, 4134998 (LIEBERMANN) 16 January 1979 (16.01.79)
X US,A, 1921231 (JOURDAN) 8 August 1933 (08.08.33)
A | US,A, 1927786 (HUNTER) 19 September 1933 (19.09.33)
A US,A, 4366749 (CARADIS) 4 Jaruary 1983 (04.01.83)
® Speceal categoren u - gocuments: ¥ =T~ later documént gubliahed shter the internatianal filing date
A vaumant utog 10 gumaat state of th artwmichow ot 9,20 S 496 Tt sontie] =y o Smovcabtn bl
ceasigerng to by of perticular televance Anvanhon
.= “£“ agriier document but publisned on of sher theimernationsl "X~ gocument of particulas relevance: the clumed wnventian
i mmq am cannot be Convdersd novel Or Cannot bBe cohsaeced (o
L gocunient which may thiow doubls on pnonly clamis) or involva A inventive atep
wiiCh 18 €10d 10 €31aDhisn tha DuBICENON date of andiher Y document o1 particuiar retevanés: the claiméed rhvention
3 custion: oF OINe? s0ecCia) taasan (88 specified) ’ Cannot e CONMITred 10 INvOlve AN tAventive step when the
, o~ ::::'*:"\1 '::Himig 1o an oral disclasuid, use, sthidition or ‘d:u.:':n\:r:::‘;gu: :::::::&:v;ﬂﬂ:;.‘:l' .t::.n' :(.h:v. 'o.u:: :ﬂf.",
“p ?&ﬁrfy«.‘”ﬂ' g‘?l;::z:'u:::. uﬁ:v:;' :n;umnhoml fihng date dut e ,?,gumfn! member ot the same patent 0.@-!1
w cmvmes'non . . -
Dute attne lomul < mp! cv 1he Internstienal Sesrch i ¢ of Malling ternations! Scareh Repent i
fntercishvanet hw&m Aummy " %
Australian Patent Office B.R. DASHWOOD i
e &
$

x
[
t
b
[4
t



Juf .

=

j

Wﬁmﬁw%ﬂ‘fﬁgﬁ@ﬁ oo

\
* .
rld
ANNEX TO THE INTERNATTONAL SEARCH REPORT ON
INTERNATIONAL APFLICATION NO. PCT/AU 87/00119 ',

This Annex lists the known "A" publication level patent family
members relating to the patent documents cited in the above-mentioned
international search report. The Australian Patent Office is in no way liable
for these particulars which are merely given for the purpose of information.

o

Patent Document

Cited in Search Patent Family Members
Report
US 4047476 AU 503279 JP 55027785 SE 431933
US 4134998 AU 503279 JP 55027785
US 4366749 AU 506470 FR 2355459 JP 60017496
END OF ANNEX

- [P e ke x ows N

o T

=

el

5 R ,
il R g, e A S .

T al
" ol

4,
W o



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS
	SEARCH_REPORT

