
A COOKING APPARATUS   



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,
shortening and the like, 10 which also readily oxidise if overheated. This
results in wastage of cooking 



medium and poor food quality.                 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 of 30 congelation may well be found to occur in the
calorifier and the pipes leading    from the calorifier to the cooking
chamber, the more so because the spraying of    cooking media occurs at low
pressure.   



2           Any attempt to overcome these problems at the calorifier  high
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 the
added energy  costs. This is the case with the apparatus of EP-A-0 1 68
359, where a boiler is  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
W089/04131  (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 object in view, the present invention provides a
spray cooking  apparatus comprising; a housing containing a cooking 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, 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 onto
said food items while they are in motion on a conveying device 



moving through said cooking chamber.        The invention also provides the
cooking method defined in claim 16, below.        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 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 flow heater means being preferably operable alone 



following the achievement of a desired cooking        



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



4                    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
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       



cooking apparatus.              The cooking apparatus 10 may be of any
desired capacity and can be adapted to domestic as well as industrial use.



III!IIIIDI101111 ill 1l1! 1                                        1 5  



CLAIMS   1.  A spray cooking 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 (1 6) 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. 





1 6      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). 





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 (1 2) 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 claimed 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.





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); a nd 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 method of cooking 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).    














