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BACK UND F THE INVENTION _
The present invention relates to a cooking apparatus which is of
particular advantage for high output processing of food.

There is a requirement for cooking apparatus which can cook high
volumes of food items in a time and energy efficient manner. Therefore, it is

- most |mportant that the cooking medlum be used as sparingly as possible to

reduce heating and other running costs. Ths_s_ problem is particularly acute in the
case of cooking media such as vegetable oil, animal fat, 'shortening and the like,
which also readily oxidise it overheated. This results in wastage of cooking -

~ medium and poor food quality.
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Further, oxidation of cooking media is a problem that still requires

attention by manUf_a_cturers of cooking apparatus. The problem primarily arises

from two sources; firstly, inadequate cooking medium temperature control and,
secondly, continued usage of cooking apparatus in which the cooking chamber
is exposed to air. '

Exemplary of an apparatus having the aforementioned

'disadvantages is British Patent No. 621 821 (Crittall) which cooks food by low

pressure spraying of cooking medium onto food items and provides the heater
means for the cooking medium in complete isolation to the cooking apparatus.
Further, the heater means or calorifier is in the form of a heated sump or tank-
like reservoir. Thus heat loss problems are caused by heat loss from the

calorifier, which recjuires high energy inputs to overcome the isolation thereof
_f'rom the cooking apparatus. Moreover, sumps having a high volume have been

found by the present inventor to 'réquire longer residence times for efficient
'heating of the cooking medium. On the other hand, smaller volumes expose the
cooking medium to overheatmg, consequential wastage and undesirable
oxidation. |

Further if the cookmg medium is a solid fat serious problems of
congelatlon may well be found to occur in the calonfler and the pipes leading
from the calorifier to-the cooking’ chamber the more so because the spraymg of
cooking media occurs at low pressure. '
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The present invention relates to a cooking apparat us whi
particul ar advantage for high output processing of food. -
There is a requirenent. for cooking apparatus which can cpok higi, Nels
of food items in a time and energy efficientZ manner. Thekefore:

most inportant that the cooking nediumbe used as sparingly as possible

reduce heating and--ot herAy ifteftpt @8 dvercorie Qhéﬁéfﬁr@me'm?s @@"tﬁé ‘éﬁlo?fﬂél‘ WHFQ%
in-the case of caooking, nmedi a such as veget abl 0|I, ani nmal

shor teni ng and®naf@y |inREts iolik#ly da easyl xﬂemaqoyp@)a@ 8i @énmra@v@mwms inhthe
results in ‘f"a%o%ﬂﬁgo‘cmém N8ading to burning of food items, oxidation of the cooking
| - medium and consequential undesirable food taste and odour quite apart from

5 the added energy costs.
US Patent No. 4047476 relates to an improvement to the Crittall
-cooking apparatus which employs high pressure sprays. This may lead to better
heat exchange in the cooking operation but heating 6f the cooking medium sti‘ll
- aceurs in a cooking medium sump with the problems this entails in terms of high
10 energy input, uneven heating of the cooking medium and oxidation thereof.
 Therefore, this proposal does not address some of the most critical problems of -
"~ the Crittall apparatus. '
'SUMMARY OF THE INVENTION
| _ it is the object of the present invention to provide a cooking
15 apparatus which addresses the problem of oxidation and wastage of cooking
- medium while at the same time achieving even heating thereof and good food
output quality.
With this object in view, the present invention provides, in its first
aspect, a cooking apparatus comprising a housing containing a cooking
' '20 chamber into which cooking medium is sprayable from spray means to cook
food items present in the cooking chamber; buffer tank means for storage of
cooking medium; and circulation means to circulate cooking medium from the
buffer tank means to the spray means characterised in that at least one flow
heater means is arranged in the circulation means between the buffer tank
25 means and the spray means to heat cooking medium flowing in the pipe means
| from the buffer tank means to the spray means.
it may be found desirable for the buffer tank means to still be
provided with a second heater means to act as an additional heater to heat
| cooking medium stored. in said buffer tank means, particularly at start-up but the
" 30 first and second heater means can be operated indepéndently of each other to
achieve desired tempefature control, the first flow heater means being
preferably operable alone following the achievement of a desired cooking
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medi unf and poor food quality. ' ' Furt her,
media is a problemthat still requires attention by
cooki ng apparatus. The problemprimarily arises fro
firstly, inadequate cooking nedi um terrperét ure control %
continued usage of cooking apparatus in which the cooking chamber S
exposed t0 Fhadium temperature. PoteX#am}, HoweVéranthariigna diteP anbags ﬁ}

af or ement i oned di sadvantages is Bri'tish Patent No. 621821 (Cri ttaq

whi ch cooks effiientheat@xchanger achieves better heat exchange than a heater located

' w1thm a sump and thus better temperature control of the cooking medium. If
- necessary, further flow heat_ers can be added to obtain desired temperature

0xi dati on of cooklng

5 control. It is to be understood that the cooking apparatus of the present
invention does not subject food items to immersion and thue the buffer tank
" means is ideally located separately to the cooking chamber, further assisting in
. the avoidance of oxidation of the cooking medium. '
| In a second aspect, the cooking apparatus' also cemprises fiter
10 means to filter the cooking medium prior to entry thereof to the buffer tank
means. The buffer tank means may also be provided at an outlet thereof with a
second filter means, such as a Franz filter, for removal of dust-like debris from
the cooked food items. |
| In a third-aspect, the invention can provide a method of operating a
15 cooking apparatus wherein an inert gas with respect to the cooking medium is
introduced to the cooking chamber during the cooking operation to'purge air
therefrom. This air causes undesirable oxidation of cooking media such as fats
~ and oils and is a major contributor to high cooking media supply costs and poor
food quality. This inert gas employed may simply be steam, but can be any gas
20 acceptable for use in cooking operations.
BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will now be described, by way of example,
with reference to the accompanying drawings, in which:
Figure 1 is a front elevation view (showing the inside) of an
25 embodiment of a cooking apparatus in accordance with the present invention;
Figure 2 is a plan view (showing the inside) of the cooking
apparatus shown in Figure 1;
| Figure 3 is an elevation view of the outlet end (showing the inside)
of the cooking apparatus shown in Figure 1; and
30 Figure 4 is an elevation v1ew of the inlet end (showing the inside)

of the cooking apparatus shown in Figure 1.
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pressure spraying of cooking nmediumonto food itens and provides the heater
20 ' means for the cooking nediumin conplete isolation to l-hc €-06k-ng
[

apparat us.. Further, the heater neans or calorifier is rTWt%@HEE;f.mszEEN
heated sunp or tank- li ke reservoir. THus heat |oss probl ensREHACERUSEd,
by heat loss fromthe  calorifier, which requires high energy Tnputs—te
over cone t h@ETAlLEDODESQRIGITION fOBNTHECDADAM IMG&ppar at us. Mor eover,
sunps havi ng a high vql une -have been 25 found by the present inventor, to
require | onger resi derlgdng *gmgérﬁ*@mir%s@wnag?fasﬂw@péfatyﬁéocmpngmg

| medi um - On the by MRbmsiild & Y8kiNgEEngXR3°14 Neprayers 16 for spraying

- cooking medium, a buffer tank 18 for cooking medium, pipes 20 to carry the

5 cooking medium, and at least one flow heater 22 arranged to heat cooking

~ medium being carried from the buffer tank 18 to the sprayers 16.

"The flow heater 22 heats the cooking medium in the pipes 20, i.e
between the buffer tank 18 and the sprayers 16. - Aithough one such flow heater
22 is employed in this embodiment, any desired number of flow heaters may be

10 used. ' '

| The housing 12 has a food inlet end 24 and a food outlet end 26
with the cooking chamber 14 therebetween.

The housing 12 has a cover 28 which is pivotally connected with
the remainder of the housing 12 by pivotal connections 30. A window 32 may

15 be provided in the cover 28 at the front of the housing 12 such that the cooking
chamber 14 may be viewed. The food inlet end 24 of the housing 12 has an
opening 34 for entry of food items 36 to be cooked in the cooking chamber 14,

" Similarly, the food outlet end 26 is.provided with an opening 38 for exit of the
food items 36 once they have been cooked in the cooking chamber 14.

20 A pump 42 is provided to pump cooking medium from the buffer
tank 18 through the pipes 20 to the sprayers 16. A motor 44 is provided to
power the pump 42. "

A portion of pipe 20 extends from the buffer tank 18 to the pump 42.
This forms the suction line of the pump 42. This portion of pipe 20 has an inlet

25 46 so that cooking medium can pass therethrough from the buffer tank 18.

The flow heater 22 may-be provided at any suitable position
between the buffer tank 18 and the sprayers 16 such that cooking medium in the
pipes 20 is heated. _

The flow heater 22 may be provided on the exhaust side of the

30 pump 42 (as shown in the drawings) or on the suction side. Several flow
heaters 22 may be provided depending upon the length of the pipes 20 between

the buffer tank 18 and the"sprayers 16, 'and the requirement for precise

\\
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cooking nediumto overheating, consequential wastage and undesirable

oxi dati on.

serious problens of 30 congelation may well be found to

calorifier

chanber, the nore so because the sprayingof cooki ng

pressure.

Further, if the cooking nmediumis a solid fat
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and the pipes | eading fromithe calorifier

temperature control.
The flow heater 22 may be of any suitable type that is able to heat

the eooking medium carried in the pipes 20 from the buffer tank 18 to the

- sprayers 16, but should not consist of a sump which reduces energy efficiency.
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For example, the flow heater 22 may be provided in the flow line of
the pipes 20 such that the cooking medium flows from the pipe 20 into the flow
heater 22 and then flows into the next portion of the pipe 20 toward the sprayers
16. The flow heater 22 heats the cooking medium as it flows therethrough.

Another example of a flow heater 22 is a type which attaches to the
exterior of the pipea 20 and heats the cooking medium flowing therein._ This is of
especial importance where solid fats, which may congeal in the pipes 20, are
employed.

If desired, a preheater 48 may be provided to e.g oil, heat cooking
medium in the buffer tank 18, generally at start-up where the cooking medium
can be heated to just below the required operating temperature. After this time
the flow heater 22 may operate alone.

The preheater 48 may be of any suitable type, and may be
provided outside the buffer tank 18 (as shown in the drawings) and/or inside the
buffer tank 18. "

If the preheater 48 is provided in the buffer tank 18, then the inlet
46 is provided above the preheater 48. This prevents exposure of the preheater
48 should the level of cooking medium in the buffer tank 18 fall below the level
of the inlet 46.

Alternatively, the inlet 46 may be provided below the preheater 48
provided there is a safety cut-off in case the cooking medium level drops to the
level of the preheater 48 or the temperature of the cooking medium increases
above a selected value. '

Temperature probes 50 may be provided at selected positions in
the cookmg apparatus 10.

Accordingly, a temperature probe 50 may. for example, be
provided in the buffer tank 18, at the outlet of the flow heater 22, and in the
cooking chamber 14, e.g at the sprayers 16.
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2 B Any attenpt to overcone these problens at the_calorifier high

energy inputs is likely to result in-unacceptable tenper
t he cooklng P np HW

A contfoi box 52 may be provided at the front of the housing 12
carrying the operating controls for the cooking apparatus 10. The control box
controls the operation of the preheater 48 and the flow heater 22 according to
heat input requirements.

5 The housing 12 has a surface 54 at the bottom of the cooking
chamber 14. The surface 54 slopes downwardly to an opening 56. The

~ opening 56 forms an outlet so that any excess cooking medium, sprayed by the
sprayers' 16 onto the cooking chamber 14, can pass through the opening 56. .
The opening 56 is positioned near the food outlet end 26, but spaced slightly

10 therefrom. Thus, the surface 54 slopes downwardly to the edges 58 of the
| opening 56 on all sides of the opening 56. In this way, any cooking medium
which falls upon the surface 54 can run therealong to the opening 56 and pass

therethrough. _

However, alternative arrangements of the opening 56 may be

15 provided, e.g the opening 56 may be provided near the food iniet end 24, or
intermediate the food inlet end 24 and the food outlet end 26.

A plate 60 having holes 62 therein may be provided over the
opening 56. The cooking medium then passes through the opening 56 via
these holes 62.

20 A filter 64 is provided under the openiﬁg 56. The filter 64 filters the
cooking medium after it has passed from the cooking chamber 14 through the
opening 56. _

The filter 64 may be removed from the housing 12 at the front
thereof. This may be done by sliding the filter 64 out of the housing 12.

25 The buffer tank 18 is provided in the housing 12 under the cooking
chamber 14. B

The buffer tank 18 is provided beneath the opening 56 and the
filter 64 such that the filter 64 is intermediate the opening 56 and the buffer tank
18. In this way, cooking medium passing from the cooking chamber 14 through

30 the opening 56 passes through the filter 64 prior to enfering the buffer tank 18.
This removes food particles and other debris from the cooking medium before
they enter the buffer tank 18. |
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medi um:l eadi ng to burning of food itens, oxidation of t
and consequential undesirable food taste and odour Qqui @Iapeﬂﬁ?“fh’lw Egﬁ
added energy costs. This is the case with the apparat of EE'F’L%GEDl 6
359, where a boiler is wused as heating neans. US Pater L
4047476 relates to an irrproverrent to the Crittall cooking appar at us
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to - 14 and may also be provided with means (not shown) to maintain the level of

cooking medium in the buffer tank 18 at a selected correct operational, minimal
level. Alternatively, the buffer tank 18 may be provided such that it is exposed to
5 the cooking chamber 14.

The p‘xpes 20 carry the cooking medium from the buffer tank 18 to
the sprayers 16. The sprayers 16 spray the cooking medium into the cooking
chamber 14 to shower and contact the food 36. In this way, the food 36 is
cooked.

10 The sprayers 16, which may be in the form of nozzles, can be
arranged to spray cooking medium into the cooking chamber 14 from the upper,
lower, and/or side parts thereof. This arrangement is shown in the drawings.

A second filter 66 may be provided at the inlet 46 to filter the
cooking medium before it enters the portion of pipe 20 from the buffer tank 18. A

15 Franz filter may also be placed in pipe portion 20 is for removing residual dusty
food particles. This would preferably be placed after the flow heater 22.

When both the filter 64 and the second filter 66 are used, the filter
64 may be used to filter coarser food particles and debris from the cooking
medium so that they do not enter the buffer tank 18, and the filter 66 may be

20 used to filter any finer particles so that they do not enter the pipe 20 from the
buffer tank 18 causing blockage of sprayers 16. Both filters 64 and 66 are
removable and replaceable. ‘ .

_ The cooking apparatus 10 may additionally comprise a tank 67 for -
storing and adding cooking medium. |

25 The housing 12 further comprises a panel 68 at the rear thereof
and end panels 70 and 72 at the respective ends thereof.

The housing 12 also comprises a series of baffles 74, 76 and 78
which separate a portion of the inside of the housing 12 from the cooking
chamber 14. The baffle 74 is a'side baffle which is seen face-on in Figure 1; the

30 baffle 76 is also a side baffle and is seen edge-on in Fiéure 1, and, the baffle 78
is a bottom batfle which is seen edge-on in Figure 1.

These baffles 74, 76 and 78 form a space with the panel 68 and
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better .heat exchange in the cooking operation but heating of the cooking

medi:um still occurs in a cooking nediumsunp with the pr )
-entails in terms of high energy input, uneven heating of tﬁﬂscﬁ}@gtﬂ}g@s EEI‘"]
medi um and oxi dati on thereof. Therefore, ghis proposal dges noﬁffq_q;@rb-gsg v

some of the nost critical problems of the Crittall apparatus:
whi oh addr essi® ehd PARRETZ A By Aeppimalebetagk ¥F cooki ng. medi am
whil e In this position, the tank 67 is provided adjacent the cooking
chamber 14 inside the housing 12.
The tank 67 is connected to the buffer tank 18 by a pipe 80.
5 Cooking medium is éble to flow from the tank 67 into the buffer tank 18 via the
pipe 80. The flow of the cooking medium from the tank 67 to the buffer tank 18 is
a gravity flow. For this purpose the tank 67 can be hermetically sealed. A valve
or solenoid arrangement 82 may be provided in the pipe 80 to control the flow of
cooking medium in the pipe 80 from the tank 67 to the buffer tank 18.
10 ‘The tank 67 is the storage reservoir for cooking medium.
Additionally, fresh or replenishing supply of cooking medium for the cooking
apparatus 10 is loaded into the tank 67. For this purpose the tank 67 may be
provided with an inlet 84. .
The cooking medium is able to flow from the tank 67 to the buffer
15 tank 18 such that a selected level of cooking medium can be maintained in the
buffer tank 18.

In this way, use of the tank 67 ensures that the level of cooking
medium in the buffer tank 18 is maintained at the selected level. The reason for
this is to ensure that the portion of pipe 20 that extends from the. buffer tank 18 is

20 always filled with cooking medium, since this porfion of pipe 20 is the suction
line for the pump 42.

An alternative arrangement {not shown) of the tank 67 is to provide
the tank 67 beside the buffer tank 18. The butfer tank 18 and the tank 67 are in
fluid communication, e.g by a pipe, near their lower regions. A valve is provided

25 to control this fluid communication.

An afternative arrangement (not shown) is to provide the tank 67
outside the housing 12. A small heater is provided to heat cooking medium in
the tank 67 to melt it in the case of the cooking medium being solid.

The cooking apparatus 10 may be provideq with flaps 86 and 88

30 inside the housing near the food inlet end 24 and food outlet end 26,
respectively. The flaps 86 and 88 close off the cooking chamber 14.
Means to carry foad.to be cooked through the cooking apparatus
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at the.same tine achieving even heating thereof and good food out put

quality. Wth this object in view, the present a
spray cooking apparatus conprising; a housing containijn er
into which fluid cooking nmediumis sprayahle fron1spra ok food

items present in said cooking chanmber; buffer tank neans for stor
cooking fluid and receipt of . cookin fI uid fromsaid cooking chanber; and
circul ation A9a€s9 @icanvieyer 98, isHeravideg. t Hhisigonyeyek 9@ ivRrroNided in #e eepkiagi d

puf fer tank gRafhdr ) £8Ehet MY 1008 H)Et ofid Bu e RBd dLtletBhas.| east one

flowheate ans 1s arrange
The conveyor 90 is provided inthe cooking chamber 14 such that it

is positioned wholly within the housing 12. This enables the cooking chamber
5 14 to be effectively sealed. The ﬂaps 86 and 88 assist in this. By sealing the
cooking chamber 14 in this. manner, it is possible to maintain a more effective
temperature control of the cooking chamber 14 which results in more efficient
cooking of the food 36. Further, problems associated with cooking medium
dripping from the conveyor 90 to the exterior of the housing 12 are eliminated.

10 Any excess cooking medium is returned to the buffer tank 18 (as hereinbefore
described). _

The conveyor 90 comprises a conveyor belt 91 which is of the
endless type and passés around and extends between a first end roller 92 and a
second end roller 94 in looplike manner. The first end roller 92 is positioned in

'15 the region of the food inlet end 24 of the housing 12. The second end roller 94
is positioned in the region of the food outlet end 26 of the housing 12.

Dips 96 may be provided in the cbnveyor belt 91, by pairs of guide
and/or tensioning rollers 98 and 100 and are of particular advantage in the
cooking of potato chips. '

20 Provision for adjusting the tension of the conveyor belt 91 may be
incorporated into the conveyor 90 by mouhting_ the ends of the rollers 98 and/or
100 in pairs of curved élots (not visible) in respective side frame numbers of the
Conveyor 90. Insuch a case, these curved slots are provided in place of the
holes for mounting the rollers 98 and/or 100. The rollers 98 and/or 100 may be

25 locked into position at any required position between the ends (not visible) of
their respective curved slots. |

The conveyor belt 91 is preferably of a form such that fluid can .
pass therethrough. - H.owever, wiping of excess cooking fluid from the belt 91
may be achieved by the provision on conveyor 90 of a wiper roller (not shown).

30 The conveyor belt 91 shown in the drawinbs is made of a grid-like
mesh of interconnected wire, and readily enables fluid to pass therethrough.

—_ Whilst a specific embodiment of a conveyor has been hereinabove

Tee— .
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circulation neans to apply heat to the fluid cooking nediumwhile it is in

motion flowing in said circulation neans, after it |eaves—saig buffer tank
nmeans and while flow ng thence towards said spray neans

circulation nmeans, said flow heater nean by applying h
fluid is in novenent, heating said cookiig fluid to predeterm '
W t hout overheati Q&rand bei ng sufficient of itsel f to maintain COOkI ng
t enper at ur e dascsb amrswf:ablatfom of saaveyasmeaykediSéfeen establ i shed; and

said heated fluid Coohfrf{yécgﬁ% RAiuPhe? Rompided s aﬁ&éiarrgﬂgéﬁ‘leﬂ?%fch%w

saldfoodltems whil e they ar N notion on'a conveyl ng
be in the form of toothed wheels 102 to enable drive to be imparted to the

conveyor belt 91. Rotation is imparted to the toothed wheels 102 by a drive
5 mechanism 104. The drive mechanism 104 comprises toothed wheels 106
which can be driven by a motor 108. The drive mechanism 104 is mounted in
the housing 12.
When the conveyor 90is in posmon in the housing 12 the toothed
wheels 102 and 106 mesh.
10 A loader may be provided for loading food at the food inlet end 24

and may be in the form of a sub conveyor 110 though alternative forms of
Ioadin-g' food at the food inlet end 24 may be used.
The sub conveyor 110 may be provided with a hopper 112 for
loading food 36 onto the sub conveyor 110. The:sub conveyor 110 is provided
15 with a toothed wheel 113 which meshes with the toothed wheel 102 of the
conveyor 90. In this way, drive. is transferred from the toothed wheel 102 to the
toothed wheel 112.
| The sub conveyor 110 is removable, as is the conveyor S0.
The conveyor belt 114 of the sub conveyor 110 may be of a similar
20 structure to that of the conveyor 90. It will be clear that the conveyor belt 114
and sub-conveyor 110 can be provided in the form ofa single conveyor unit.
A discharge chute 116 is provided at the food outlet end 26. Food
36 exits via the opening 38 and is discharged via a removable discharge chute
116. '
25 - The manner of use and operatmn of cooking apparatus 10 will now
~ be described. ’
In use, the flow heater 22 (and the preheater 48, if provided) is
activated to heat the cooking medium. '
The preheater 48 is preferably provided if the cooking medium
30 used is a solid at room temperature, e.g solid fat and rhay be used to achieve
preheating of cooking medium present within the buffer tank 18. After
preheating, the preheater 48 is preferably not to be operated for the reasons
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novi ng -t hrough sai d cooki ng chanber. The inventi )_provides the
cooki ng net hod defined in claim 16, bel ow. It ma Eﬁof&bﬂ?ﬂd {O08S]
for the buffer tank means to still be provided with a sgcond [t@,atepr‘

to act as an additional heater to heat COCﬁI ng nmedi um sto

t ank neans,
oper ated i ndependently of each other to achieve desired tenperature
t hehereahovel. ow heat er neans being preferably operable al one

control,

particularly at start-up but t b first and second neans can

When the temperature sensors 50 sense that operating

~ temperature for the cooking medium has been reached, the motor 44 can be
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activated so that the pump 42 commences to pump cooking medium from the
buffer tank 18 through the pipes 20 to the sprayers 16. The cooking medium is
then sprayed out through the sprayers 16 and into the cooking chamber 14. The
drive mechanism 104 can be activated when the desired cooking temperaturé is
reached and this causes drive to- be imparted to the conveyor 90 and the sub-
conveyor 110 by way of the toothed wheels 106, 102 and 113. This causes the
conveyor belts 92 and 114 to move.

Food items 36 are deposited into the hopper 112 and land on the
conveyor belt 114 of the sub-com)éyor 110. The food items 36 are conveyed
therealong and then fall onto the conveyor belt 91 of the conveyor 90. The food
36 travels along the conveyor belt 91 toward the opening 38 at the food outlet
end 26. The food 36 travels along the conveyor 90 and, initially, being at a
temperature of, for example, -18°C is allowed to quickly thaw causing a siream
of steam to flow through the heated cooking chamber 14. This procedure
enables air which can cause undesirable oxidation of cooking medium to be
removed from the cooking chamber 14 increasing the effectiveness of oil usage.

‘The process may be enhanced by providing means 130 to add to the cooking

chamber 14 additional purging steam or an inert gas with respect to the cooking
medium. Of course the inert gas should be acceptable for use with cooking and
could for example be nitrogen or argon. Further travel along the belt results in
cooking by the cooking medium being sprayed from the sprayers 16. The
cooked food 36 discharges at the food outlet end 26 by way of the opening 38
and the discharge chute 1186.
if the conveyor 90 is provided with a conveyor beit 91 having dips
96 as shown in the drawings, 1hese dips 96 provide a tumbling effect to the food
36 as it is conveyed along the conveyor 90. ThlS _.improves the cooking
efficiency.
- During the cooking process, the cooking medium is sprayed into

| the ‘cooking chamber 18 and showers and contacts the food 36 on the conveyor
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foll qwi ng the achi evenent of a desired cooking
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90.

The conveyor belt 91 of the conveyor 90 permits excess cooking
medium in the cooking chamber 14 to pass therethrough onto the surface 54,
This cooking medium then runs along the surface 54 towards the opening 56.
The cooking medium then passes from the cooking chamber 14 through the
opening 56 and through a filter 64, priorto re-entering the buffertank 18. In this
way, the buffer tank 18 is separate from and isolated from the cooking chamber
14 and there is no accumulation of cooking medium in a vat, reservoir or the like
in the cooking chamber 14 or in open communication with the cooking chamber
14. This also avoids oxidation of cooking medium which would otherwise occur
due to contact with any residual air inside the cooking chamber 14. Oxidation
may also be reduced by providing floats (not shown) on the surface of the
cooking medium in the buffer tank 18 which reduces the suriace area of cooking
medium exposed to air.

The total amount of cooking medium in the buffer tank 22 and
pipes 24 need be sufficient only to enable suction of cooking medium from the
buffer tank 22 and to fill the pipes 24.

Accordingly, only a minimal amount of cooking medium need be
present in the buffertank 18. For example, the buffer tank may contain about 5
litres of cooking medium, though varying capacities of buffer tank 18 are within
the scope of the invention.

Cooking medium is then sucked from the buffer tank 18 (after again
being filtered by the filter 68, if present). The cooking medium then enters the
portion of the pipe 20 that extends from the buffer tank 18 for further re-heating
by the flow heater 22 prior to being re-sprayed through the sprayers 16.

The use of the flow heater 22 to heat the cooking medium being
carried in the pipes 20 from the buffer tank 14 to the sprayers 16 avoids
problems of heating a body of cooking medium in a single reservoir. This latter
arrangement results in the problem of "temperature over—run" in which the heater
itself heats to a temperature higher than the required operatmg temperature to
which the cooking medium needs to be heated. This temperature over-run
results in the heater heating the body of the cooking medium to a temperature
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efhfic‘i ent hefat gxchanger achi eves better heat exch nﬂﬁctg}@gﬁ-zmaﬁaﬁ
| ocat ed within a sunp and thus better tenperaturle CS“hEPLA@Dthe ooki ng
medium |f necessary, further flow heatggs can be_added—+e—obtan

desired tenperature 5 control. It is to be understood that the cooking

apparatus of the presen . i pvention, does not bj . '

problem that may occur and which is avoided by this arrangement is insufficient

medi um tenperature. Potentially, however, the flow heater_neans bm—oi an

heating or cooling of the cooking medium during operation of the cooking
apparatus 10. _

5 it may be additionally desirable to have a preheater 48 to heat the
cooking medium in the buffer tank 14, particularly at start-up. However, this
preheater 48 heats the cooking medium in the buffer tank 14 to a selected
temperature below the operating temperature, e.g this may be approximately
20°C below the operating temperature, e.g up to 160°C. The flow heater 22

10 then heats the cooking medium to the required operating temperature. The
preheater 48 ideally operates only at “start-up” and if the temperature of the
cooking medium in the buffer tank 18 falls below the selected temperature.

The sensors 50 sense the temperature of the cooking medium at
various locations in the cooking apparatus 10 to ensure optimum operation. Itis

15 preferable that the sensor 50 in the cooking chamber 14 is provided as close as
possible to the sprayer 16. As indicated previously, several flow heaters 22 may
be provided if desired.

The positioning of the tank 67 as hereinabove described, ensures
that the cooking medium in the :2nk 67 is at an elevated temperature. This is

20 because of the heat transfer from the cooking chamber 14 to the tank 67 through
the baffles 74, 76 and 78. The positioning of the tank 67 at a higher level than
the buffer tank 18 permits the cooking medium to flow from the tank 67 to the
buffer tank 18 by gravity.

The housing 12_ may be insulated as shown at 124. However,

25 there would be not insulation between the space occupied by the tank 67 and
the cooking chafnber 14 to ensure that there is heat transfer between the
cooking chamber 14 and the tank 67. Further, the positioning of the tank 67 as
hereinbefore described (in proximity to the co_bking chamber 14) enables solid
or liquid cooking medium to be used. Even if solid cooking medium is used, it

30 can be placed into the tank 67 and due to the posi'tioning of the tank 67 in
proximity tqﬁ____t_he cooking chamber 14, the heat will cause the solid cooking
medium to H;elt into liquid which can then flow through the pipes 20 of the

il



nmeans i-s ideally |ocated separately to the cooking chanmber, further
assisting in t he avoi dance of oxidation of the cooki nfmed

In a second aspect, the cooking apparatus al so conprise ?Hflst@ﬁf«‘ggﬂ;@ '
filter the cooking mediumprior to entry {hereof to the buffeﬁgir@mg

means. The buffer tank neans may al so be provided at an outlT®e Reie0f Wi f'h
a second f| Ier meang{f such as a Franz filter, for renoval of dust-1li
debris from©® ‘food itens. In a third aspect,

the invention Can Pr OiHéCcsoKiRg dpparitusne sy 8t any desired capacity and can

~ be adapted to domestic as well as industrial use.
Modmcatlons and variations such as would be apparent to a skilled

5 addressee are deemed within the scope of the present invention.
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15 cook-ina appar atus Whérein an inert gas with respect twQ e _cooki ng
medi um-i s m m’r the cooki ng chanber during tHeHo® [ n
to purge "”"m mum This air causes undesirabl e @xi da'?;{{r,_ QB hg

medi a such “asfdts® sand oils and is a majgy contributo S )
medi a supply costs and poor food quality. This |nert gas enpl oyed may

operations.  TRSUANSBEENG PAEAREISHON A ahollOEendent o1 ai ms 2
to 14 and 17
1. A cooking apparatus comprising:

a housing containing a cookmg chamber into which cooking
medium is sprayable from spray means to cook food items present in said
cooking chamber; , _

butfer tank means for storage of cooking medium; and

circulation means to circulate cooking medium from said buffer
tank means to said spray means, characterised in that at least one flow heater
means is arranged in said circulation means to heat cooking medium flowing in

said circulation means.

2. The cooking apparatus as claimied in claim 1 characterised in that
a plurality of flow heater means are arranged in said circulation means.

3. The cooking apparatug’as claimed in claim 1 or 2 characterised in
that said buffer tank means is ptovided with a second heater means to heat
cooking medium stored in saig-buffer tank means.

4, The COoking apparatus as claimed in claim 3 characterised in that
said flow heater mgans and said second heater means are operated
~ independently of each other.

5. The cooking apparatus as claimed in any one of claims 1 to 4
characterised in that said buffer tank means is separate from said cooking
chambet -such that any excess cooking medium can pass into said buffer tank

means from said cooking chamber.
6. The cooking apparatus as claimed in any one of claims 1 to 5

characterised in that said circulation means includes pump means to pump

cooking medium from said buffer tank means to said spray means.

i



The pr now be described, by way of example, - wth
ref,_ere ilﬂl@b@l ﬂi Iﬁ&nyl ng draw ngs, in V\/m ch: THIC. SHEDT e
is af w (showi ng the inside) of an 25 nbodi ﬂ%m )

cooki ng apparatus in accordance with the prgsent inventi Or;
Figure 2 is a pI an view (show ng the inside) of the cooking appar atu

outl ot end (stow ng the TRsPagsing snpdtbhf d5 dfied Ty BHe coftlefna fig e o

1; and characterised in that said cooking chamber commumcates with said buffer tank

means through a filter means arranged such that cooking medium passes
through said filter means pnor to entering said buffer tank means.

8. The cooking apparatus as claimed in any one of claims 1 to 7
characterised in that a filter means is provided at an outlet of said buffer tank
means.

9. The cooking apparatus as claimed in any one of claims 6 or 7
characterised in that said flow heater means is located on the spray means side
of said pump means.

10. The cooking apparatlis as claimed in any one of claims 3 to 8
characterised in that said secorid heater means is operated only in a start-up
period to heat said cooking mgdium to a desired cooking temperature.

11. The cooking apparatus as claimed in any one of claims 1 to 9
characterised in that said housing has a food inlet end and a food outlet end and
that first conveyor .means are arranged to be 'positioned in said housing
intermediate said food inlet end and said food outlet end and second conveyor
means are arranged to be positioned at said food inlet end such that food items
placed on said second conveyor means are-transferréd to said first conveyor
means.

12. A cooking apparatus comprising:

a housing containing a cooking chamber into which cooking
medium is sprayable from spray means;

butfer tank means for storage of cooking medium having an.inlet
communicating with said cooking chamber and an outiet communicating with
said spray means; and

filter means to filter cooking medium, characterised in that said

e R
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ure 4 is an elevation view of the in

InSJ de) : ‘\“‘“‘““‘W‘m\ appar atus shown in Figure 1.
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buffer tank means _is arranged such that excess cooking medium passes through
said filter means prior to entering said buffer tank means.

13. A cooking apparatus as claimed in claim 12 characterised in that
said buffer tank means is provided with a second filter means on an outlet side
thereof.

14. A method of operating a cookihg apparatus as claimed in any one
of claims 1 to 13 characterised in that an inert gas with respect to the cooking
medium is introduced to said cooking chamber during the cooking chamber
during the cooking operation to purge air therefrom.

15. A method of cooking food items comprising:

introducing food items to a cooklng chamber; and

spraying said food’ items with a heated cooking medium with spray -
means, said heated cooking medium being supplied from a buffer tank means to
said spray means by a .circulation means characterised in that said cooking
medium is heated by"at least one flow heater means arranged in said circulation

means to a desired cooking temperature.

16. A method of cooking as claimed in claim 15 characterised in that a
second heater means located in said buffer tank means is operated to assist in

heating the cooking medium to the desired cooking temperature.

il




4 . In the drawi ngs, there is shown a pooktrng-appat-atus-10

conpri sing a housing 12 containing a cooking chanberTfiW lep'?-rTayé:psBEEH
f.or spraying cooking nedium a buffer tank 18 for cpoki n@EﬁbﬂCEDn pi~ges
20 to carry the 5 cooking medium and at |east one flow heater ZZ arramnged
to heat cooking medi um being carriHl fromthe buffer tank 18 to the

sprayers 16.

A COOKING APPARATUS
ABSTRACT

Disclosed is a cooking apparatus (10) haviné a housing (12) containing a cooking
chamber (14).into which_ cooking medium is sprayable by spray means (16) to cook food
items in the cooking chamber (14). The apparatus (10) stores cooking medium in a buffer
tank (18) ffom which it is circulated by circulation means (20, 42) to the spray means
-(16). Heating.of the cooking medium occurs by operating at least one flow heater (22)
located in the circulation means (20, 42) between the buffer tank (18) and the spray means
(16). If desired, a plurality of flow heaters (22) éan be used and an additional preheater

(48) may also be operated to assist in heéting the cooking medium at start-up.

TR m‘i‘““



The fl ow heater 22 heats the cooking nediumin the pipes 20, i.e
the buffer tank 18 and the sprayers 16. Although one such flow heater 22
is enployed in this emhdginent, any desired nunber of flow heaters may be

bet ween

.the

FAL. L

10 used. . hougl ng 12 has a food inlet end 24 and a food
outlet end 26 Wi tsh the: t her ebet ween.
The housing 12 has @ cojelk ' sgoi votally connected with
remai nder of the housw J C'(\)ﬁ ections-30. A wi ndow 32 may
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15 be provided in the cover 28 at the front of the housing 12 such that the
cooki ng chanber 14 may be viewed. The food inlet end 24 of the housing

12 has an opening 34 for entry of food itens 36 to be cooked in the *
cooki ng chamber 14. .Simlarly, the food outlet end 26 is provided with
an opening 38 for exit of the food itens 36-once they have been cooked
I n the cooking chanber 14. 20 A punp 42 is provided to punp
cooki ng nedium fromthe buffer tank 18 through the pipes 20 to the

sprayers 16. A notor 44 is provided to power the punmp 42.
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A portion of pipe 20 extends fromthe buffer tank 18 to the punp 42.
This-fornms the suction line of the punp 42. This portion of pipe 20 has an
inlet 25 46 so that cooking nmedi um can pass therethrough fromthe buffer

tank 18. The fl ow heater 22 nmay be provided at any suitable
position between the buffer tank 18 and the sprayers 16 such that
cooking nediumin the - pipes 20 is heated. The fl ow

heater 22 may be provi ded on the exhaust side of the 30 punp 42 (as shown
in the drawings) or on the suction side. Several flow
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heéférs 22 may be provi ded dependi ng upon the | ength of the pipes 20

" between
precise

(48!

the buffer tank 18 and the sprayers 16, and the requirenent for




cédthg appar at us. The cooki ng apparatus 10 may be of any
desired capacity and can be adapted to donestic as well as industrial use.
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| REFLAUEMENT 25 : o
1. A spray g¢ooking apparat us (10) conprising; a housing

CLA V5
(1@) coptai ning a cqoKi nYSAEYtees (14) into which fluid aking nmediumis
sprayabl e fromspray geans (16) to £0 k food itemns THIS SHEET HAS BEEN
1 REPLACED
Kl PPARA
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BACKGROUND OF THE INVENTION

The present invention relates to a cooking apparatus which is of
particular advantage for high output processing of food.

There is a requirement for cooking apparatus which can cook high
volumes of food items in a time and energy efficient manner. Therefore, it is
most important that the cooking medium be used as sparingly as possible to
reduce heating and other running costs. This problem is particularly acute in the
case of cooking media such as vegetable oil, animal fat, shortening and the like,
which aiéo readily oxidise if overheated. This results in wastage of cooking |
medium and poor food quality.

Further, oxidation of cooking media is a problem that stxll requires
attention by manufacturers of cooking apparatus. The problem primarily arises
from two sources; firstly, inadequate cooking medium temperature control and,
secondly, continued usage of cooking apparatus in which the cooking chamber
is exposed to air. S

. Exemplary of an apparatus having the aforementioned
disadvantages is British Patent No. 621821 (Crittall) which cooks food by low
pressure spraying of cooking medium onto food items and provides the heater
means for the cooking medium in complete isolation to the cooking apparatus.
Further, the heater means or calorifier is in the form of a heated sump or tank-
like reservoir. Thus heat loss problems are caused by heat loss from the
calorifier, which requires high energy inputs to overcome the isolation thereof
from the cooking apparatus. Moreover, sumps having a high volume have been
found by the present inventor to require longer residence 'umes for efficient
heating of the cooking medium. On the other hand, smaller volumes expose the
cooking medium to overheatlpg, consequential wastage and undesirable
oxidation. | |

Further, if the cooking medium is a sohd fat serious problems of
congelation may well be found to occur in the calonfier and the pipes leading
from the calorifier to the cooking chamber, the more so because the spraying of

- _cooklng medla occurs at low pressure.




S~ .
present in said cooking chanber ) buffer tank means (18) for
st gragesof cooking fldid afé F@Ee'i cooking fluid fremsald caoaking
chanber (14); and circul ati on ar s (20;42) withirn BH6BHEETSIASIBEAR
to circulate cooking fjl ura fromsaid bufif@ tank neans (j18) tQE;s@A(;EDspray
means (16), charlacterised in that at | east onc fFtowhester

TGS Looki ng. awat s Ay SRSt 16 elcame e profl ot BhfEry tioh
energy inputs is likely to result in unacceptable temperature over-runs in the
cooking medium leading to burning of food items, oxidation of the cooking
medium and consequential undesirable food taste and odour quite apart from

5 the added energy costs.

US Patent No. 4047476 relates to an improvement to the Crittall
cooking apparatus which employs high pressure sprays. This may lead to better
heat exchange in the cooking operation but heating of the cooking medium still
occurs in a cooking medium sump with the problems this entails in terms of high

10 energy input, uneven heating of the cooking medium and oxidation thereof.
Therefore, this proposal does not address some of the most critical problems of
the Crittall apparatus. '
SUMMARY OF THE INVENTION

It is the object of the present invention to provide a cooking

15 apparatus which addresses the problem of oxidation and wastage of cooking
medium while at the same time achieving even heating thereof and good food
output quality.

With this object in view, the present invention provides, in its first
aspect, a cooking apparatus comprising a housing containing a cooking

20 chamber into which cooking medium is sprayable from spray means to cook
food items present in the cooking chamber; buffer tank means for storage of
cooking medium; and circulation means to circulate cooking medium from the
buffer tank means to the spray means characterised in that at least one flow
heater means is arranged in the circulation .means between the buffer tank

25 means and the spray means to heat cooking medium flowing in the pipe means
from the butfer tank means to the spray means.

It may be found desirable for 'th.e buffer tank means to still be
previded with a second heater means to act as an additional heater to heat
cooking medium stored in said buffer tank means',-particglarly at etan-up but the

30 first and second heater means can be operat_ed_inldependently of each other to
‘achieve desired temperature control, the '_'ﬁrs'i' flow heater means being
preferably operable alone following the achievement of a'desirec‘i cooking
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sér}d circul ati on neans, '“é{ft"é"'r'“"'”i'"t'""'T'“e“é'\"/'}as said buffer tank

whisl e fkow ng thence {oyartd 0gAl hgprpy| neans (1 6) by wg
circulation neans (20}, {said flow heat ey neans (22), by appl
the fluid is in novengnt it ' Soking fluid to preoc

extent w thout overhegting and being sufficient of itself to maintain

cooki ng t erpedigii{empertuil’ Fote APANATHOWEVER N the! AGW HEBr hesan Lihed,
and said heated f| uig cooki ng nedi urry?bei ng sprayed by sa?(rj S raigr?e éﬁ(16)

onto sai d eHiient kegt exchangsiachigves hettet heat exchangsithan agheaisr decated
within a sump and thus better temperature control of the cooking medium. If

necessary, further flow heaters can be added to obtain desired temperature

S control. It is to be understood that the cooking apparatus of the present
invention does not subject food items to immersion and thus the buffer tank
means is ideally located separately to the cooking chamber, further assisting in
the avoidance of oxidation of the cooking medium.

in a second aspect, the cooking apparatus also comprises filter
10 means to filter the cooking medium prior to entry thereof to the buffer tank
means. The butfer tank means may also be provided at an outlet thereof with a
second filter means, such as a Franz filter, for removal of dust-like debris from
the cooked food items.
In a third aspect, the invention can provide a method of operating a
15 cooking apparatus wherein an inert gas with respect to the cooking medium is
introduced to the cooking chamber during the cooking operation to purge air
therefrom. This air causes undesirable oxidation of cooking media such as fats
and oils and is a major contributor to high cooking media supply costs and poor
food quality. This inert gas employed may simply be steam, but can be any gas
20 acceptable for use in cooking operations.
BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will now be described, by way of example,

with reference to the accompanying drawings, in which:
Figure 1 is a front elevation view (showing the inside) of an

25 embodiment of a cooking apparatus in accordance with the present invention;
- Figure 2 is a plan view (showing the inside) of the cooking

apparatus shown in Figure 1; .
Figure 3 is an elevation view of the outlet end (showing the inside)

of the cooking apparatus shown in Figure 1; and )
30 Figure 4 is an elevation view of the inlet end (showing the inside)

of the cooking apparatus shown in Figure 1.



n’o}n ng through said cooKi ﬁg chanber (14} 2. The coq‘;k

claimed,in claim1 and i ni!M'lGl@(Efaﬁ‘iﬁocl [ cul ation nean SAYYEL
punp means (42) to punpjceéoki ng nedium{rpm sai d buff ériuts oY L
said spray neans (16) and to ensure that a predeterm

| evel of cooking fluid ils _maintained in shid buffer tank neans (18) so t hat
the flui d pETAILED B ESCRIPTIONCOFETHEORAWINGS airfree.

In the drawings, there is shown a cooking apparatus 10 comprising

a housing 12 containing a cooking chamber 14, sprayers 16 for spraying
cooking medium, a buffer tank 18 for cooking medium, pipes 20 to carry the

5 cooking medium, and at least one flow heater 22 arranged to heat cooking
medium being carried from the buffer tank 18 to the sprayers 16.

The flow heater 22 heats the cooking medium in the pipes 20, i.e
between the buffer tank 18 and the sprayers 16. Although one such flow heater
22 is employed in this embodiment, any desired number of flow heaters may be

10 used.

The housing 12 has a food inlet end 24 and a food outlet end 26
with the cooking chamber 14 therebetween.

The housing 12 has a cover 28 which is pivotally connected with
the remainder of the housing 12 by pivotal connections 30. A window 32 may

15 be provided in the cover 28 at the front of the housing 12 such that the cooking
chamber 14 may be viewed. The food inlet end 24 of the housing 12 has an
opening 34 for entry of food items 36 to be cooked in the cooking chamber 14.
Similarly, the food outlet end 26 is provided with an opening 38 for exit of the
food items 36 once they have been cooked in the cooking chamber 14.

20 A pump 42 is provided to pump coocking medium from the buffer
tank 18 through the pipes 20 to the sprayers 16. A motor 44 is provided to
power the pump 42.

A portion of pipe 20 extends from the buffer tank 18 to the pump 42.
This forms the suction line of the pump 42. This portion of pipe 20 has an inlet

25 46 so that cooking medium can pass therethrough f_rbfn the buffer tank 18.

The flow heater 22 may be provided at any suitable position
between the buffer tank 18 and the sprayers 16 such that cooking medium in the
pipes 20 is heated. | | |

' The flow heater 22 may be provi_ded'on the exhaust side of the

30 pump 42 (as shown in the drawings)'or on the sucti'dn side. Several flow

_' heaters 22 may be provided depending upon the 'Iéhgth of the pipes 20 between
- the buffer tank 18 and the sprayers 16, and the requirement for precise
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temperature control.

The flow heater 22 may be of any suitable type that is able to heat
the cooking medium carried in the pipes 20 from the buffer tank 18 to the
sprayers 16, but should not consist of a sump which reduces energy efficiency.

| For example, the flow heater 22 may be provided in the flow line of
the pipes 20 such that the cooking medium flows from the pipe 20 into the flow
heater 22 and then flows into the next portion of the pipe 20 toward the sprayers
16. The flow heater 22 heats the cooking medium as it flows therethrough.

Another example of a flow heater 22 is a type which attaches to the
exterior of the pipes 20 and heats the cooking medium flowing therein. This is of
especial importance where solid fats, which may congeal in the pipes 20, are
employed. |

If desired, a preheater 48 may be provided to e.g oil, heat cooking
medium in the buffer tank 18, generally at start-up where the cooking medium
can be heated to just below the required operating temperature. After this time
the flow heater 22 may operate alone.

The preheater 48 may be of any suitable type, and may be
provided outside the buffer tank 18 (as shown in the drawings) and/or inside the
buffer tank 18. )

If the preheater 48 is provided in the bufifer tank 18, then the inlet

' 46 is provided above the preheater 48. This prevents exposure of the preheater

48 should the level of cooking medium in the buffer tank 18 fall below the level
of the inlet 46.

Alternatively, the inlet 46 may be provided below the preheater 48
provided there is a safety cut-off in case the cooking medium level drops to the
level of the preheater 48 or the temperature of the cooking medium increases

" above a selected value.

30

Temperature probes 50 may be pfovided at selected positions in
the cooking apparatus 10. R
Accordingly, ‘a temperature probe 50 may, for example, be

- provided in the buffer tank 18, at the outlet of thé__ﬂow heater 22, and in the

cooking chamber 14, e.g at the sprayers 16.

s = bt gl
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The cooki ng apparatus as clained in gither of clainsjljor 2

and in which a plurality of flow heater neans (22) |ar €843CRA8¥d i n|said

circul ati on neans
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A control box 52 may be provided at the front of the housing 12
carrying the operating controls for the cooking apparatus 10. The control box
controls the operation of the preheater 48 and the flow heater 22 according to
heat input requirements.

The housing 12 has a surface 54 at the bottom of the cooking
chamber 14. The surface 54 slopes downwardly to an opening 56. The
opening 56 forms an outlet so that any excess cooking medium, sprayed by the
sprayers 16 onto the cooking chamber 14, can pass through the opening 56.
The opening 56 is positioned near the food outlet end 26, but spaced slightly
therefrom. Thus, the surface 54 slopes downwardly to the edges 58 of the
opening 56 on all sides of the opening 56. In this way, any cooking medium
which falls upon the surface 54 can run therealong to the opening 56 and pass
therethrough.

_ However, alternative arrangements of the opening 56 may be
provided, e.g the opening 56 may be provided near the food inlet end 24, or
intermediate the food inlet end 24 and the food outlet end 26.

A plate 60 having holes 62 therein may be provided over the
opening 56. The cooking medium then passes through the opening 56 via
these holes 62.

A filter 64 is provided under the openihg 56. The filter 64 filters the
cooking medium after it has passed from the cooking chamber 14 through the
opening 56.

The filter 64 may be removed from the housing 12 at the front
thereof. This may be done by sliding the filter 64 out of the housing 12.

The buffer tank 18 is provided in tﬁe_housing 12 under the cooking
chamber 14. ' |

The buffer tank 18 is provided beneath the opening 56 and the
filter 64 such that the filter 64 is intermediate the opening 56 and the buffer tank
18. In this way, cooking medium passing from the cooking ché_mber 14 through
the opening 56 passes through the filter 64 prib_r to entéring the buffer tank 18.
This removes food pahicles and other debris from the cooking medium before

they enter the buffer tank 18.
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(263. 4. The cooking apparatus as claimed in any [one of clai 'msil to 3
and in ,which said buffer tank nmeans (18) is provided V\A‘lﬁlﬂﬁffsﬁ%ng neat er
means (48) to heat cooki ng nedi um stored i_’n sai d Qufff er tank nean 18).

i

The buffer tank 18 is preferably separate from the cooking chamber
14 and may also be provided with means (not shown) to maintain the level of
cooking medium in the buffer tank 18 at a selected correct operational, minimal
level. Alternatively, the buffer tank 18 may be provided such that it is exposed to

5 the cooking chamber 14. '

The pipes 20 carry the cooking medium from the bufier tank 18 to
the sprayers 16. The sprayers 16 spray the cooking medium into the cooking
chamber 14 to shower and contact the food 36. In this way, the food 36 is
cooked. |

10 The sprayers 16, which may be in the form of nozzles, can be
arranged to spray cooking medium into the cooking chamber 14 from the upper,
lower, and/or side parts thereof. This arrangement is shown in the drawings.

A second filter 66 may be provided at the inlet 46 to filter the
cooking medium before it enters the portion of pipe 20 from the buffer tank 18. A

15 Franz filter may also be placed in pipe portion 20 is for removing residual dusty
food particles. This would preferably be placed after the flow heater 22.

When both the filter 64 and the second filter 66 are used, the filter
64 may be used to filter coarser food particles and debris from the cooking
medium so that they do not enter the buffer tank 18, and the filter 66 may be

20 used to filter any finer particles so that they do not enter the pipe 20 from the
bufter tank 18 causing blockage of sprayers 16. Both filters 64 and 66 are
removable and replaceable. _

The cooking apparatus 10 may additionally comprise a tank 67 for
storing and adding cooking medium. _

25 The housing 12 further comprises a panel 68 at the rear thereof
and end panels 70 and 72 at the respective .en_ds thereof.

The- housing 12 allso comprises .a series of baffles 74, 76 and 78
which separate a portion of the inside of the housing 12 from the cooking
chamber 14. The baffle 74 is a side baffle which is seen face-on in Figure 1; the

30 baffle 76 is also a side baffle and is seen edge¥on in Fi'éure 1, and, the baffle 78
is a bottom baffle which is seen edge-on in Fig_u'ré 1. |

These baffles 74, 76 and 78 form a space with the panel 68 and
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5..7The cooking apparatus as clainmed in claim4 and in
heater peans (22) and said second heater nmeans (48) are

i ndependent|y of each ot her. 6. The cooki ng apparatus fa

eitherof clainms 4 or 5 and in which saidgsecond heater
operated only in a start-up period to heat said cooking]nediu

desired coolfje'gnd BEREI P Whith may accommodate the tank 67.
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In this position, the tank 67 is provided adjacent the cooking
chamber 14 inside the housing 12.

The tank 67 is connected to the buffer tank 18 by a pipe 80.
Cooking medium is able to flow from the tank 67 into the buffer tank 18 via the
pipe 80. The flow of the cooking medium from the tank 67 to the buffer tank 18 is
a gravity flow. For this purpose the tank 67 can be hermetically sealed. A valve
or solenoid arrangement 82 may be provided in the pipe 80 to control the flow of
cooking medium in the pipe 80 from the tank 67 to the buffer tank 18.

The tank 67 is the storage reservoir for cooking medium.
Additionally, fresh or replenishing supply of cooking medium for the cooking
apparatus 10 is loaded into the tank 67. For this purpose the tank 67 may be
provided with an inlet 84. |

The cooking medium is able to flow from the tank 67 to the buffer
tank 18 such that a selected level of cooking medium can be maintained in the
buffer tank 18. |

In this way, use of the tank 67 ensures that the level of cooking
medium in the buffer tank 18 is maintained at the selected level. The reason for
this is to ensure that the portion of pipe 20 that extends from the. buffer tank 18 is
always filled with cooking medium, since this pbrfion of pipe 20 is the suction
line for the pump 42.

An alternative arrangement (not shown) of the tank 67 is to provide
the tank 67 beside the buffer tank 18. The buffer tank 18 and the tank 87 are in
fluid communication, e.g by a pipe, near their lower regions. A valve is provided
to control this fluid communication. .

An alternative arrangement (not 'shown) is to provide the tank 67

‘outside the housihg 12. A small heater is provid'ed to heat cooking medium in

the tank 87 to melt it in the case of the cooking medium being solid.
.Th,e cooking apparatus 10 may be provided with flaps 86 and 88
inside the housing near the food inlet end 24 and food outlet end 28,

respectively. The flaps 86 and 88 close off the c_o_bking chamber 14.
~ Means to carry food to be cooked through the cooking apparatus
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YWThe cooki ng apparatus as clained in any one of cl a J.Ctuﬂ}ng. H’Fﬁ I

whi ch sai d cooki ng chanber (14) comunicates with sai uh{;r tank neans
ao [

(18) through a filter means (64) arranged such that c gsdes
through said filter neans (64) prior to egtering said fer tank rre NS
(18).

10, e.g a conveyor 90, is provided. This conveyor 90 is provided in the coo‘R‘u#g
chamber 14 between the food inlet end 24 and the food outlet end 26.
The conveyor 90 is provided in the cooking chamber 14 such that it
is positioned wholly within the housing 12. This enables the cooking chamber
5 14 to be effectively sealed. The flaps 86 and 88 assist in this. By sealing the
cooking chamber 14 in this manner, it is possible to maintain a more effective
temperature control of the cooking chamber 14 which results in more efficient
cooking of the food 36. Further, problems associated with cooking medium
drippi.ng from the conveybr 90 to the exterior of the housing 12 are eliminated.

10 Any excess cooking medium is returned to the buffer tank 18 (as hereinbefore
described). |

The conveyor 90 comprises a conveyor belt 91 which is of the
endless type and passes around and extends between a first end roller 92 and a
second end roller 94 in looplike manner. The first end roller 92 is positioned in

15 the region of the food inlet end 24 of the housing 12. The second end roller 94
is positioned in the region of the food outlet end 26 of the housing 12.

Dips 96 may be provided in the conveyor belt 81, by pairs of guide
and/or tensioning rollers 98 and 100 and are of particular advantage in the
cooking of potato chips. _

20 Provision for adjusting the tension of the conveyor belt 91 may be
incorporated into the conveyor 80 by mounting the ends of the rollers 98 and/or
100 in pairs of curved slots (not visible) in respective side frame numbers of the
conveyor 80. In such a case, these curved slots are provided in place of the
holes for mounting the rollers 98 and/or 100. The rollers 98 and/or 100 may be

25 locked into position at any required position between the ends (not visible) of
their respective curved slots.

The conveyor belt 91 is preferably of a form such that fluid can .
pass therethrough. However, Wiping of excess c_ooking fluid from the belt 91
may be achieved by the provision on conveyor 90 of a wiper roller (not shown).

30 | : The conveyor belt 91 shown in the drawinés is made of a grid-like
mesh of mterconnemed wire, and readily enables fluid to pass therethrough.

Whilst a specmc embodlment of a conveyor has been hereinabove
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8. 3The cooki ng apparatus as clained in any one of clai n‘sf

which a filter nmeans (66) is provided at an outlet of sald buffer tan
means (18). 9. The cooking apparatus as claimed in ml3 aod 05 h
said flow heater neans (20) is located ojgthe spray ne S|de of sald p np

means (42).
described, any suitable form of conveyor may be used.
The conveyor 90 further comprises a drive arrangement which may

be in the form of toothed wheels 102 to enable drive to be imparted to the
conveyor belt 91. Rotation is imparted to the toothed wheels 102 by a drive
5 mechanism 104. The drive mechanism 104 comprises toothed wheels 106
which can be driven by a motor 108. The drive mechanism 104 is mounted in
the housing 12. '
When the conveyor 80 is in position in the housing 12 the toothed
wheels 102 and 106 mesh.

10 A loader may be provided for loading food at the food inlet end 24
and may be in the form of a sub conveyor 110 though alternative forms of
loading food at the food inlet end 24 may be used.

The sub conveyor 110 may be provided with a hopper 112 for
loading food 36 onto the sub conveyor 110. The sub conveyor 110 is provided

15 with a toothed wheel 113 which meshes with the toothed wheel 102 of the
conveyor 90. In this way, drive is transferred from the toothed wheel 102 to the
toothed wheel 112.

The sub conveyor 110 is removable, as is the conveyor 90.
The conveyor belt 114 of the sub conveyor 110 may be of a similar

20 structure to that of the conveyor 90. [t will be clear that the conveyor belt 114
and sub-conveyor 110 can be provided in the form ofa single conveyor unit.

A discharge chute 116 is provided at the food outlet end 26. Food
36 exits via the opemng 38 and is discharged via a removable discharge chute
116.

25 The manner of use and operation of cooking apparatus 10 will now
be described.

In use, the flow heater 22 (and the preheater 48, if provided) is
activated to heat the cooking medium. '
The preheater 48 is preferably provided if the cooking medium

30 used is a solid at room temperature, e.g solid fat and r'nay be used to achieve
pre.heating of cooking medium present within the bufier tank 18. After
preheating, the preheater 48 is preferably not to be operated for the reasons
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hereabove.

When the temperature sensors 50 sense that operating
temperature for the cooking medium has been reached, the motor 44 can be
activated so that the pump 42 commences to pump cooking medium from the
buffer tank 18 through the pipes 20 to the sprayers 16. The cooking medium is
then sprayed out through the sprayers 16 and into the cooking chamber 14. The
drive mechanism 104 can be activated when the desired cooking temperature is
reached and this causes drive to be imparted to the conveyor 90 and the sub-
conveyor 110 by way of the toothed wheels 106, 102 and 113. This causes the
conveyor belts 92 and 114 to move. |

Food items 36 are deposited into the hopper 112 and land on the
conveyor belt 114 of the sub-conveyor 110. The food items 36 are conveyed
therealong and then fall onto the conveyor belt 91 of the conveyor 90. The food
36 travels along the conveyor belt 91 toward the opening 38 at the food outlet
end 26. The food 36 travels along the conveyor 90 and, initially, being at a
temperature of, for example, -18°C is allowed to quickly thaw causing a stream
of steam to flow through the heated cooking chamber 14. This procedure
enables air which can cause undesirable oxidation of cooking medium to be
removed from the cooking chamber 14 increasing the effectiveness of oil usage.
The process may be enhanced by providing means 130 to add to the cooking
chamber 14 additional purging steam or an inert gas with respect to the cooking
medium. Of course the inert gas should be acceptable for use with cooking and
could for example be nitrogen or argon. Further travel along the belt results in
cooking by the cooking medium being sprayed from the sprayers 16. The
cooked food 36 discharges at the food outlet end_ 26 by way of the opening 38
and the discharge chute 116. | 3

if the conveyor 90 is provided with a conveyor belt 91 having dips
96, as shown in the drawings, these dips 96 provide a tumbling effect to the food
36 as it is conveyed albng the conveyor:80. 'Thi_s_improves'the cooking
efficiency. | L | '
During the cooking process, the'cobking. medium is sprayed into
the cooking chamber 18 and showers and con_tacts the food 36 on the conveyor
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The conveyor belt 81 of the conveyor 90 permits excess cooking
medium in the cooking chamber 14 to pass thersthrough onto the surface 54.
This cooking medium then runs along the surface 54 towards the opening 56.
The cooking medium then passes from the cooking chamber 14 through the
opening 56 and through a filter 64, prior to re-entering the buffer tank 18. In this
way, the buffer tank 18 is separate from and isolated from the cooking chamber
14 and there is no accumulation of cooking medium in a vat, reservoir or the like
in the cooking chamber 14 or in open communication with the cooking chamber
14. This also avoids oxidation of cooking medium which would otherwise occur
due to contact with any residual air inside the cooking chamber 14. Oxidation
may also be reduced by providing floats (not shown) on the surface of the
cooking medium in the buffer tank 18 which reduces the surface area of cooking
medium exposed to air.

The total amount of cooking medium in the buffer tank 22 and
pipes 24 need be sufficient only to enable suction of cooking medium from the
buffer tank 22 and to fill the pipes 24.

Accdrdingly, only a minimal amount of cooking medium need be

-present in the buffer tank 18. For example, the buffer tank may contain about 5

litres of cooking medium, though varying capacities of buffer tank 18 are within
the scope of the invention.
~ Cooking medium is then sucked from the butfer tank 18 (after again

~ being filtered by the filter 66, if present). The cooking medium then enters the

25

30

portion of the pipe 20 that extends from the buffer tank 18 for further re-heating
by the flow heater 22 prior to being re-sprayed thrdugh the sprayers 16.

The use of the flow heater 22 to heat the cooking medium being
carried in the pipes 20 from the buffer tank 14 to the sprayers 16 avoids
problems of heating a body of cooking medium in a single reservoir. This latter.
arrangement results in the problem of “temperature over-run” in which the heater
itself heats to a'temperature higher than the required oberaﬁng temperature to
which the cooking medium needs to be heated. ~This temperature over-run
results in the heater héatirig the body of the c_o_o.kin'g medium to a témperature




i;'-.:' duak 3"v “;E:::T q T
and that first conveyer mnmeans (90) are arranged to be posuTTUne
housing, (1 2) internediate said food inlet end (24) and 29%.?w
end (26) and second conveyor neans (110) are arranged t¢ e positi éfred
said food inlet end (24) such that food f@ens placed on d-second

conveyor neans (110) are transferred to said first conv=yor means (90).

11. A cookidlafRGA e Ajuired' dfdtatifly EMpeFstufd. ﬁ"h?é {Burdésirable.c Xhother

problem that may occur and which is avoided by this arrangement is insufficient

At

heating or cooling of the cooking medium during operation of the cooking
apparatus 10.

5 it may be additionally desirable to have a preheater 48 to heat the
cooking medium in the buffer tank 14, particularly at stant-up. However, this
preheater 48 heats the cooking medium in the bufier tank 14 to a selected
temperature below the operating temperature, e.g this may be approximately
20°C below the operating temperature, e.g up to 160°C. The flow heater 22

10 then heats the cooking medium to the required operating temperature. The
| preheater 48 ideally operates only at “start-up” and if the temperature of the
cooking medium in the buffer tank 18 falls below the selected temperature.
The sensors 50 sense the temperature of the cooking medium at
various locations in the cooking apparatus 10 to ensure optimum operation. ltis
15 preferable that the sensor 50 in the cooking chamber 14 is provided as close as
possible 1o the sprayer 16.. As indicated previously, several flow heaters 22 may
be provided if desired.
The positioning of the tank 67 as hereinabove described, ensures
that the cooking medium in the -ank 67 is at an elevated temperature. This is
20 because of the heat transfer from the cooking chamber 14 to the tank 67 through
the baffles 74,76 and 78. The positioning of the tank 67 at a higher level than
the buffer tank 18 permits the cooking medium to flow from the tank 67 to the
buffer tank 18 by gravity.
The housing 12 may be insulated as shown at 124. However,
25 there would be not insulation between the space occupied by the tank 67 and
the cooking bhamber 14 to ensure that there is heat transfer between the
cooking c_hémber 14 and the tank 67. Further, the positioning of the tank 67 as
hereinbefore described (in proximity to thé cooking chamber 14) enables solid
or liquid cooking medium to be used. Even if sblid cooking medium is used, it
30 can be pléCéd into the tank 67 and due to the posftionin'g of the tank 67 in
proximity to the cooking chamber 14, the . heat will cause the solid cooking
medium to melt into liquid which can then ﬂow through the pipes 20 of the
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whi ch said buffer tan
(66) on an outlet sid

cooking apparatus.

neans (18) is zjarf-anged such that excess cooking
alfi 1BLOCTd%Ms (64) prior to entering said buffer
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The cooking apparatus 10 may be of any desired capacity and can
be adapted to domestic as well as industrial use.

Modifications and variations such as would be apparent to a skilled
5 addressee are deemed within the scope of the present invention.

This Sheet Has Been Replaced
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133. A cooki ng apparjatiu &l aj d any one of clains
said caoki ng chanbar lg% Rg‘ij %ﬁereby it may be s
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12 and mhereln
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of f fromthe anbient alr 14 A i ng apparatus as jcl ai r‘rﬁg%u{g
of claims 1 to 13 and

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

U] M
1. A cooking apparatus comprising:

a housing containing a cooking chamber into which cooking
medium is sprayable from spray means to cook food items present in said
cooking chamber; '

buffer tank means for storage of cooking medium; and

circulation means to circulate cooking medium from said buffer
tank means to said spray means, characterised in that at least one flow heater
means is arranged in said circulation means to heat cooking medium flowing in
said circulation means.

2. The cooking apparatus as claigied in claim 1 characterised in that
a plurality of flow heater means are arranged in said circulation means.

3. The cooking apparatus’as claimed in claim 1 or 2 characterised in
that said buffer tank means is ptovided with a second heater means to heat
cooking medium stored in said-buffer tank means.

4, The cooking apparatus as claimed in claim 3 characterised in that
said flow heater mgans and said second heater means are operated
-independently of each other.

5. ~ The cooking apparatus as claimed in any one of claims 1 to 4
characterised in that said buffer tank means is separate from said cooking
chamber -such that any excess :cboking medium can pass into said bufier tank

means from said cooking chamber.

6. - The cooking apparatus as claimed in any one of claims 1 to 5
* characterised in that said circulation means includes pump means to pump

- cooking medium from 'said buffer tank means to said spray means.

This Sheet Has Been Reﬂlaced
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7. - The cooking apparatus as claimed in any one of claims 1 to 6
characterised in that said cooking chamber communicates with said buffer tank
means through a filter means arranged such that cooking medium passes
through said filter means prior to entering said buffer tank means.

8. The cooking apparatus as claimed in any one of claims 1 to 7
characterised in that a filter means is provided at an outlet of said buffer tank
means.

9, The cooking apparatus as claimed in any one of claims 6 or 7

characterised in that said flow heater means is located on the spray means side
of said pump means.

10. The cooking apparat(is as claimed in any one of claims 3 to 8

- characterised in that said second heater means is operated only in a start-up

period to heat said cooking mgdium to a desired cooking temperature.

11. The cooking apparatus as claimed in any one of claims 1 to 9
characterised in that said housing has a food inlet end and a food outlet end and
that first conveyor .means are arranged to be 'positioned in said housing
intermediate said food inlet end and said food outlet end and second conveyor
means are arranged to be positioned at said food inlet end such that food items
placed on said second conveyor means are transferred to said first conveyor

means.

12. “ A cooking apparatus comprising:

a housing containing a cooking chamber into which cooking
medium is sprayable from spray means;

buffer tank means for storage of cooking medium having an inlet
communicating with said cooking chamber and an otiet communicating with

said spray means; and
filter means to filter cooking medium, charactensed in that said

This Sheet H.
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butfer tank means is arranged such that excess cooking medium passes through
said filter means prior to entering said buffer tank rheans.

13. A cooking apparatus as claimed in claim 12 characterised in that
said buffer tank means is provided with a second filter means on an outlet side

thereof

14. A method of operating a cooking apparatus as claimed in any one
of claims 1-to 13 characterised in that an inert gas with respect to the cooking
medium is- introduced to said cooking chamber during the cooking chamber
during the cooking operation to purge air therefrom.

15. A method of cooking food items comprising:

introducing food items to a cooking chamber; and _

spraying said food items with a heated cooking medium with spray
means, said heated cooking medium being supplied from a buffer tank means to
said spray means by a circulation means characterised in that said cooking
medium is heated by at least one flow heater means arranged in said circulation

means to a desired cooking temperature.

16. A method of cooking as claimed in claim 15 characterised in that a
second heater means located in said buffer tank means is operated to assist in

heating the cooking medium to the desired cooking temperature.

Tl




15. 'A net hod’ of operating a cooking, appar.atus as cl ai A
C|8.IJ’I‘B 1 to 14 charaéterised in ‘that .an i nert- gas withjrgspec
- cdoking medi um-i § introduced to said cooking chanber (14 dpg

. cooki ng operatlon to purge air therefrorri8

A COOKING APPARATUS
ABSTRACT -

Disclosed is a cooking appafatus (10) having é_ .housing (12) containing a cooking
chamber (14) into which cooking medium is sprayable 5y spray means (16) to cook food
items in the cooking chamber (14). The apparatus (10) stores cooking medium in a buffer
tank (18) from which it is circulated by circulation means (20, 42) to the spray means
(16). Heating of the cooking medium occurs by 0p§tating at least one flow heater (22)
located in the circulation means (20, 42) between the buffer tank (18) and the spray means
(16). If desired, a plurality of flow heaters (22) can be used and an additional preheater

(48) may also be operated to assist in heating the cooking medium at start-up.

FIGURE 1



16 Arret(hod of cooklngfood items conprising: intro Lng food itens
to a cooking chamber (14); a nd spraying said food itens W|REP,

fluid cooking medi um by spray neans (16)said fluid bei ng syp BAGE HEET
buffer tank means (18) to said spray neads (16) by a circulafi aps

(20), characterised in that said fluid is heated by}a O(Eé'g‘te 298
fl ow heater neans (22) arrang JOOKING APPARATD ans

The present invention relates to a cooking apparatus which is of
particular advantage for high output processing of food.

5 There is a requirement for cooking apparatus which can cook high
volumes of food items in a time and energy efficient manner. Therefore, it is
most important that the cooking medium be used as sparingly as possible to
reduce heating and other running costs. This problem is particularly acute in the
case of cooking media such as vegetable oil, animal fat, shorlening and the like,

10 which also readily oxidise if overheated. This results in wastage of cooking
medium and poor food qﬁ'ality.

Further, oxidation of cooking media is a problem that still requires
attention by manufacturers of cooking apparatus. The problem primarily arises
from two sources; firstly, inadequate cooking medium temperature control and,

15 secondly, continued usage of cooking apparatus in which the cooking chamber
is exposed to air. . '

Exemplary of an apparatus having the aforementioned
disadvantages is British Patent No. 621821 (Crittall) which cooks food by low
pressure spraying of cooking medium onto food items and provides the heater

20 means for the cooking medium in complete isolation to the cooking apparatus.
Further, the heater means or calorifier is in the form of a heated sump or tank-
like reservoir. Thus heat loss problems are caused by heat loss from the
calorifier, which requires high energy inputs to overcome the isolation thereof
from the cooking apparatus. Moreover, sumps having a high volume have been

25 found by the present inventor to require longer residence times for efficient
heating of the cooking medium. On the other hand, smaller volumes expose the
cooking medium to overheating, consequential wastage and undesirable
oxidation.

Further, if the cooking medium is a solid fat, serious problems oi

30 congelation may well be found to oécur in the caloriﬁer. and the pipes leading
{rom the calorifier 1o the cooking chamber, the more so because the spraying oi

cooking media occurs at low pressure.
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(20) externally of said buffer tank neans (18), said flow he I neans (22)
bei ng adapted to apply heat to said fluid while it is in nov Jilégg@%
circul ation neans whereby said fluid is rgeated by said flowih atgr
(22) to predeterm ned extent w thout bei over heat ed, sai d fjo F=t-eH5

bei ng in notion tAryudtiempe te baedsomevthese abhbm‘satekﬂebblm'ridetc Righgenergi um

I's sprayed gil@stibiely to result in unacceptable temperature over-runs in the cooking
' medium leading to burning of food items, oxidation of the cooking medium and
consequential undesirable food taste and odour quite apart from the added energy
costs. This is the case with the apparatus of EP A-0 168 359, where a boiler

used as heating means. :
US Patent No. 4047476 relates to an improvement to the
Crittall cooking apparatus which employs high pressure
sprays. Another proposal is made in WO089/04131 (c.f.
_ preamble of claims 1 and 16). These systems may lead to
better heat exchange in the cooking operation but heating of
the cooking medium still occurs in a cooking medium sump with
the problems this entails in terms of high energy input,
uneven heating of the cooking medium and oxidation thereof.
Therefore, this proposal does not address some of the most
critical problems of the Crittall apparatus.

It is the object of the present invention to provide a cooking apparatus
which addresses-the problem of oxidation and wastage of cooking medium while
at the same time achieving even heating thereof and good food output quality.

With this ob]ect' in view, the present invention provides a spray cooking
apparatus comprising; a housing containing a cboking chamber into which fluid
cooking medium is sprayable from spray means to cook food items present in said
cooking chamber; buffer tank means for storage of cooking fluid and receipt of
cooking fluid from said cooking chamber; and circulation means within said
housing to circulate cooking fluid from said buffer tank means to said spray
means, characterised in that at least one flow heater means is arranged in said
circulation means to apply heat to the fluid cooking medium while it is in motion
flowing in said circulation means, after it leaves said buffer tank means and while
flowing thence towards said spray means by way"of-said circulation means, said
flow heater means, by applying heat while the fluid is in movement, heatin.g said
cooking fluid to predetermined extent without overheating and being sufficient of
itself to maintain cooking temperéture once normal operating conditions have
been established; and said heated fluid cooking medium being sprayed by said
spray means onto said food items while they are in motion on a conveying device
moving through said cookmg chamber.

The invention also provides the cooking method defined in claim 186,
below.

It may be found desirable for the buffer ta_hk’ means to stiil be provided
with a second heater means to act as an additional heater te heat cocking
medium stored in said buffer tank means, particularly at start-up but the first and
second means can be operated independently of each other to achieve desired
temperature control, the first fiow heater means being preferably opsrable alone

following the achievement of a desired cooking :
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heating of said fluid cooking mediumto desired operational {cdokjingees

tenperature at initial start-up, is assisted by operation off.{4 sgggﬁiap 1998
heater nmeans (48) for heating said fluidgcooking mediumin daitd—buifer—tanrkd
means (18).

-}

medium temperature. Potentially, however, the flow heater means being an
efficient heat exchanger achieves better heat exchange than a heater located
within a sump and thus better temperature control of the cooking me'dium. I
neceséary, further flow heaters can be added to obtair desired tempsrature
5 control. It is to be understood that the cooking apparatus of the present
invention does not subject food items to immersion and thus the buffer tank
means is ideally located separately to the cooking chamber, further assisting in
the avoidance of oxidation of the éooking medium.
In a second aspect, the cooking apparatus also comprises filter
10 means to filter the cooking medium prior to entry thereof to the buffer tank
means. The buffer tank means may also be provided at an outlet thereof with a
second filter means, such as a Franz filter, for removal of dust-like debris from

the cooked food items.
In a third aspect, the invention can provide a method of operating a

15 cooking apparatus wherein an inert gas with respect to the cooking medium is
introduced to the cooking chamber during the cooking operation to purge air
therefrom. This air causes undesirable oxidation of cooking media such as fats
and oils and is a major contributor to high cooking media supply costs and poor
food quality. This inert gas employed may simply be steam, but can be any gas

20 acceptable for use in cooking operations. Other preferred features are
disclosed in dependent claims 2 to 14 and 17

The present invention will now be described, by way of example,

with reference to the accompanying drawings, in which:
Figure 1 is a front elevation view (showing the inside) of an
25 embodiment of a cooking apparatus in accordance with the present invention;
Figure 2 is a plan view (showing the inside) of the cooking
apparatus shown in Figure 1;

Figure 3 is an elevation view of the outlet end (showing the inside)

of the cooking apparatus shown in Figure 1; and
30 Figure 4 is an elevation view of the inlet end (showing the inside)

of the cooking apparatus shown in Figure 1.
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In the drawings, there is shown a cookihg apparatus 10 comprising
a housing 12 containing a cooking chamber 14, sprayers i6 for spraying
cooking medium, a buffer tank 18 for cocking medium, pipes 20 to carry the
cooking medium, and at lezst one flow heater 22 arranged to heat cooking
medium being carried from the buffer tank 18 to the sprayers 16.

The flow heater 22 heats the cooking medium in the pipes 20, i.e
between the buffer tank 18 and the sprayers 16. Although one such flow heater
22 is employed in this embodiment, any desired number of flow heaters may be
used. '
| The housing 12 has a food inlet end 24 and a food outlet end 26
with the cooking chamber 14 therebetween.

The housing 12 has a cover 28 which is pivotally. connected with
the remainder of the housing 12 by pivotal connections 30. A window 32 may
be provided in the cover 28 at the front of the housing 12 such that the cooking
chamber 14 may be viewed. The food inlet end 24 of the housing 12 has an
opening 34 for entry of food items 36 to be cooked in the cooking chamber 14.
Similarly, the food outlet end 26 is provided with an opening 38 for exit of the
food items 36 once they have been cooked in the cooking chamber 14.

A pump 42 is provided to pump cooking medium from the buffer
tank 18 through the pipes 20 to the sprayers 16. A motor 44 is provided to
power the pump 42. -

A portion of pipe 20 extends from the buffer tank 18 to the pump 42.
This forms the suction line ofthe pump 42. This portion of pipe 20 has an inlet
46 so that cooking medium can pass therethrough from the buffer tank 18.

The flow heater 22 may be provided at any suitable position
between the buffer tank 18 and the sprayers 16 such that cooking medium in the
pipes 20 is heated. .

The flow heater 22 may be provided on the exhaust side of the
pump 42 (as shown in the drawings) or on the suction side. Several flow
heaters 22 may be provided depending upon the'léngth of the pipes 20 between
the buffer tank 18 and the sprayers 16, and the requirement for precise
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cooking apparatus.
The cooking apparatus 10 may be of any desired capacity and can
be adapted to domestic as well as industrial use.
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CLAIMS

1. A spray coo-kihg apparatus {10) comprising;.

a housing (12) containing a cooking chamber (14} into which fluid
cooking medium is sprayable from spray means (16) to cook food items
present in said cooking chamber (14); _

buffer tank means (18) for storage of cooking fluid and receipt of cooking
fluid from said cooking chamber (14); and

circulation means (20;42) within said housing (12} to circulate cooking
fluid from said buffer tank means (18) to said spray means (16),

characterised in that .
at least one flow heater means (22) is arranged in said circulation means

{20} to apply heat to the fluid cooking medium while it is in motion flowing in
said circulation means, after it leaves said buffer tank means (18) and while
flowing thence towards said spray means (16) by way of said circulation
means (20), said flow heater means {22), by applying heat while the fluid is in
movement, heating said cooking fluid to predetermined extent without
overheating and being sufficient of itself to maintain cooking temperature once
normal operating conditions have been established;

and said heated fluid cooking medium being sprayed by said spray means
{16) onto said food items while they are in motion on a conveying device
moving through said cooking chamber (14).

2. The cooking apparatus as claimed in claim 1 and in which said circulation
means (20;42) includes pump means {42) to pump cooking medium from said
buffer tank means (18) to said spray means {16) and including means to
ensure that a predetermined level of cooking fluid is maintained in said buffer
tank means (18) so that the fluid arriving at the flow heater means (22) is

airfree.
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3. The cooking apparatus as claimed in either of claims 1 or 2 and in which
a plurality of flow heater means (22) are arranged in said circulation means

(20).

4. The cooking apparatus as claimed in any one of claims 1 to 3 and in
which said buffer tank means (18) is provided with a second heater means.
{48) to heat cooking medium stored in said buffer tank means (18).

5. The cooking apparatus as claimed in claim 4 and in which said flow
heater means (22) and said second heater means (48) are operated
independently of each other.

6. The cooking apparatus as claimed in eitherof claims 4 or 5 and in which
said second heater means (48) is operated only in a start-up period to heat
said cooking medium to a desired cooking temperature.

7. The cooking apparatus as claimed in any one of claims 1 to 6 and in
which said cooking chamber (14) communicates with said buffer tank means
(18) through a filter means (64) arranged such that cooking medium passes
through said filter means (64) prior to entering said buffer tank means (18).

8. The cooking apparatus as claimed in any one of claims 1 to 7 and in
which a filter means (66) is provided at an outlet of said buffer tank means

(18).

9. The cooking apparatus as claimed in claim 2 and in which said flow
heater means {20) is located on the spray means side of said pump means

(42).
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10. The cooking apparatus as claimed in any one of claims 1 to 9 and in
which said housing (12) has a food inlet end (24) and a food outlet end (26) -
and that first conveyer means (90) are arranged to be positioned in said
housing (12) intermediate said food inlet end (24) and said food outlet end
{26) and second conveyor means (110) are arranged to be positioned at said
food inlet end (24) such that food items placed on said second conveyor
means (110) are transferred to said first conveyor means (90).

11. A cooking apparatus as claimed in any one of claims 1 to 10 and in
which said buffer tank means {18) is arranged such that excess cooking
medium passes through a filter means (64) prior to entering said buffer tank

means {18).

12. A cooking apparatus as claimed in claim 11 and in which said buffer tank
means (18) is provided with a second filter means (66) on an outlet side

thereof.

13. A cooking apparatus as claimed in any one of claims 1 to 12 and wherein
said cooking chamber (14) has means whereby it may be substantially closed

off from the ambient air.

14. A cooking apparatus as claiméd in any one of claims 1 to 13 and
including means for selectively introducing an inert gas or steam into said
cooking chamber (14) in order . ' to purge the chamber of ambient

air.
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15. A method of operating a cooking apparatus as claimed in any one of
claims 1 to 14 characterised in that an inert gas with respect to the cooking
medium is introduced to said cooking chamber {14) during the cooking
“operation to purge air therefrom.

16. A method of cooking food items comprising:

introducing food items to a cooking chamber (14); and
spraying said food items with a heated fluid cooking medium
by spray means (16)said fluid being supplied from a buffer
tank means (18) to said spray means (16) by a circulation
means (20),

characterised in that said fluid is heated by at least
one flow heater means (22) arranged in said circulation means
(20) externally of said buffer tank means (18), said flow
heater means (22) being adapted to apply heat to said fluid
while it is in movement in said circulation means whereby
said fluid is. heated by said flow heater means (22)  to
predetermined extent without being overheated, said food
items being in motion through the chamber when said heated
fluid cooking medium is sprayed onto them. : :

17. A metﬁod of éooking as claimed in claim 16 and in which in that the
heating of said fluid cooking medium to desired operational cooking
temperature at initial start-up, is assisted by operation of a second heater
means - (48) for heating said fluid cooking medium in said buffer tank means
(18).



