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SYSTEM OF COOKING OR HEATING FOOD 
PRODUCTS WITH MICROWAVES AND HOT 

OIL 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

This application is a continuation-in-part of US. appli 
cation Ser'. No. 08/296,731 filed Aug. 26, 1994, issued as 
US. Pat. No. 5,520,099. 

BACKGROUND OF THE INVENTION 

Food manufacturers are constantly looking for a new 
improved method of preparing foods. In particular, a rapid 
and ef?cient method which also produces high quality foods 
is always desirable. Special problems, however, are encoun 
tered by manufacturers when hot oil heating (deep frying) is 
involved in cooking and/or heating food products such as 
egg rolls, piZZa rolls, fried taco rolls, fried burritos, corn 
dogs or break fast rolls etc. which generally consists of a 
wrapper (outer shell/skin) and an inner ?lling. Such food 
products are dif?cult to cook and/or heat rapidly while at the 
same time, yielding desirable crispiness of the wrapper 
(outer shell/skin) and a high quality cooking and/or heating 
of the inner ?ller. In general, if a relatively high temperature 
is applied in the conventional deep-fry cooking and/or 
heating, the wrapper (outer shell/skin) becomes overcooked 
and burnt before the inner ?lling even reaches the desired 
temperature. This is particularly true when the products are 
froZen prior to processing. 
When heating the somewhat cylindrical food products 

mentioned above by means of the conventional oil heating 
alone, it is known from experience in the applicant’s egg roll 
manufacturing plant that for a product of one and one-half 
inches in diameter, the time required to reach the core 
temperature of 160 degrees fahrenheit(F) from an initial 
temperature of 50 degrees F. is about ?ve minutes with the 
oil temperature being maintained at 355 degrees F. If the 
same product is froZen prior to processing, it becomes 
impossible to obtain a satisfactory result by frying alone. For 
a thin and uniform food product such as french fries, it does 
not constitute a problem even if they are froZen prior to deep 
frying. But for the same froZen egg roll mentioned above 
with an initial temperature of 15 degrees F. and the same 
frying temperature, the time required to reach a core tem 
perature of 160 degrees F. is about 10 minutes. This core 
temperature level is required by the US. Department of 
Agriculture meat and poultry inspection on food products 
such as chicken egg rolls. At this frying time, however, the 
outer wrapper of the egg roll becomes burnt long before the 
core temperature reaches 160 degrees F. The present inven 
tion is a solution to the problem of cooking and/or heating 
a froZen or non-froZen food product in a relatively short time 
is to combine conventional oil heating and microwave 
heating simultaneously during the entire or partial period of 
the said cooking and/or heating time. 

The microwave is widely used to cook and/or heat food 
products such as froZen dinners or even froZen egg rolls 
mainly for its relatively shorter heating time and for sim 
plicity of operation. In the case of heating an egg roll for 
example, the use of microwave heating alone yields unde 
sirable result. The microwave excites water molecules of the 
inner ?lling, thus generating heat and water vapor which 
causes the egg roll wrapper to become soggy. In general, a 
food product having a wrapper (outer shell/skin) and an 
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2 
inner ?lling with moisture cannot be cooked and/or heated 
satisfactorily with microwaves alone, if it is desired to have 
a crispy outer crust as the result of cooking and/or heating. 
This is also true, even for a food product with uniform inner 
and outer substances such as a french fry where a similar 
requirement, namely, “a crispy outer layer” is sought after 
cooking and/or heating. 
The above argument supports the necessity of the present 

invention for using both conventional oil heating and micro 
wave heating for a relatively rapid and better quality cook 
ing and/or heating of a food product consisting of a wrapper 
(outer shell/skin) and an inner ?lling. It is apparent that a 
simultaneous application of the two heating methods will 
not only further reduce cooking and/or heating time, but also 
ensure the crispiness of the outer crust after said cooking 
and/or heating. It should be noted that in the case of cooking 
egg rolls (or other similar food products), it is not desirable 
to use microwave cooking prior to a conventional oil frying. 
An egg roll heated by microwaves yields a soggy egg roll 
wrapper, a soggy egg roll wrapper breaks easily during deep 
frying. The only workable method, in this case is to apply 
the two heating methods simultaneously. 

SUMMARY OF THE INVENTION 

The present invention provides a system for cooking 
and/or heating a froZen or a nonfroZen food product by 
means of combined microwave and conventional oil heating 
methods which are applied simultaneously during the entire 
or a partial cooking and/or heating period providing: (a) a 
rapid cooking and/or heating time and (b) a high quality 
fried product which gives a crispy outer crust (wrapper) or 
outer skin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates an apparatus which may be used in the 
system of the invention with portions of the apparatus being 
shown in schematic form. 

FIG. 2 is a cross-sectional elevational view of the system 
shown in FIG. 1. 

FIG. 3 is a view similar to FIG. 1 of another embodiment 
of the invention. 

FIG. 4 is an end-view of another embodiment of a roller 
which can be used in the invention. 

FIG. 5 is a view similar to FIG. 1 showing another 
embodiment of the invention. 

FIG. 6 is an elevational view of another embodiment of an 
apparatus which can be used in the system of the invention. 

FIG. 7 is an end view of the embodiment shown in FIG. 
6. 

FIG. 8 is an elevational view of another embodiment of an 
apparatus which can be used in the system of the invention. 

FIG. 9 is an end view of the embodiment shown in FIG. 
8. 

FIG. 10 is a view similar to FIG. 1 of another embodiment 
of the invention. 

FIG. 11 is a top view of a hood. 

FIG. 12 is a top view of another embodiment of a hood. 
FIG. 13 is a top view of another embodiment of a hood. 
FIG. 14 illustrates a hub and arm which may be used in 

the invention. 
FIG. 15 illustrates a ring and arm which may be used with 

a hub in the invention. 

FIG. 16 is an elevational view of the embodiment shown 
in FIG. 10 with portions of the apparatus being shown in 
schematic form. 



US RE37,706 E 
3 

FIG. 17 is an elevational vieW of another embodiment of 
the invention With portions of the apparatus being shoWn in 
schematic form. 

FIG. 18 is an elevational vieW of another embodiment of 
the invention With portions of the apparatus being shoWn in 
schematic form. 

FIG. 19 is a top schematic vieW of another embodiment 
of the invention. 

FIG. 20 illustrates an arm and chain Which may be used 
in the embodiment of the invention shoWn in FIG. 19. 

FIG. 21 is an elevational vieW of another embodiment of 
the invention With portions of the apparatus being shoWn in 
schematic form. 

FIG. 22 is an elevational vieW of another embodiment of 
the invention With portions of the apparatus being shoWn in 
schematic form. 

FIG. 23 illustrates the embodiment of the invention 
shoWn in FIG. 22 in an exploded vieW. 

DETAIL DESCRIPTION OF THE INVENTION 

Referring to FIGS. 1 and 2, the system of the present 
invention generally includes an oven body 10, a hot oil 
system 20 containing hot oil 21, and a microWave source/ 
receiver 30. The embodiment of the invention may include 
a rotating tree 40 for moving the food product 12 through the 
heating medium (oil) While turning the product about its 
core axis. 

The food product 12 is cooked and/or heated in the oven 
body (or heating chamber) 10 Which normally includes a 
door (not shoWn). Prior to cooking and/or heating, the food 
product 12 comprises a raW or a pre-cooked product Which 
may be frozen, refrigerated or at room temperature. The food 
product generally requires frying, Which includes products 
such as a french fry, a dough-based product such as a donut, 
or a food product having an inner ?lling enclosed in an outer 
shell such as an egg roll shoWn in FIG. 2 With the outer 
Wrapper 16. Other food products represented by 12 may 
include similar products such as piZZa rolls, spinach rolls, 
fried taco rolls, fried burritos, corn dogs, breakfast rolls, 
fried pies and pastries etc. As mentioned above, the food 
product 12 in a raW or pre-cooked form is placed into the 
oven body 10 froZen, refrigerated or at room temperature. It 
is desirable to cook and/or heat the product rapidly and to 
obtain a high quality crispy outer crust With a desirable 
uniform color While the inner ?lling reaches a desirable 
temperature Which, in the case of a meat or poultry product, 
must comply With USDA regulations. The problems encoun 
tered in processing such food products and some solutions to 
the problems are discussed in US. Pat. No. 4,844,920 Which 
Was issued to the present applicant on Jul. 4, 1989 and Which 
is intended to be incorporated herein. 
A control system 14 Which includes a temperature sensor 

34 is connected to the oven body 10, the hot oil system 20, 
the microWave source/receiver 30 and the revolving tree 40 
to regulate variables such as cooking and/or heating time, 
temperature, rotating speed, etc. The components to be used 
in such a control system are those knoWn to one having 
ordinary skill in the existing art. For example, a temperature 
sensor 34 is located inside the oil container 22 to register hot 
oil temperature for: (a) regulating the hot oil temperature 
and (b) monitoring the temperature and activating a safety 
shut-doWn in the event that the oil becomes over heated. The 
hot oil system 20 includes an oil container 22. The oil 
container 22 contains hot oil 21 Which is heated either by an 
external oil heater 28 or by the microWave or by both the oil 
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heater and the microWave. The oil container 22 is con 
structed in such a Way that the food product 12 can be fully 
or partially submerged in the hot oil 21 While rotating 
horiZontally through the hot oil 21. An oil circulating line 24 
having feed-throughs 25 and 26 connects the oil container 
22 to the optional oil heater 28 With oil ?lter 27 and oil pump 
29 at the inlet and the outlet sides of the oil heater 28 
respectively. Other devices (not shoWn) may be added to the 
oil circulating line 24 to reduce the FFA (free fatty acids) in 
the oil. 
The system of the present invention described above 

generally operates With the oven body 10, the hot oil system 
20 consisting of the oil container 22 ?lled With hot oil 21 for 
the submersion of the food product(s) 12 and a control 
system 14 Which includes a temperature sensor 34. It may 
also operate Without the hot oil system 20 Where the oil is 
heated directly by the microWaves. The system may also 
include an optional revolving tree 40. The revolving tree 40 
generally includes a journal 42 With a drive shaft 43 Which 
is driven by a variable speed motor 44. A hub 45 is 
connected to the top end of drive shaft 43. Hub 45 supports 
rollers 46. The rollers 46 are preferably grouped in parallel 
pairs to support the food product 12. By doing so, one roller 
of the said pair is in the radial direction With respect to the 
shaft 43, While the other is parallel to the aforementioned 
roller and in a slightly off-radial direction. The roller in the 
radial direction is driven by a gear in hub 45 or by the 
stationary oil container 22 and rotates about its oWn axis, 
While the roller in the off-radial direction is driven by the 
food product 12 Whose rotational motion about its core axis 
is created by the roller in the radial direction. The roller pairs 
46, hoWever, rotate as a group about the drive shaft 43 to 
form a revolving tree 40. The rotation of the roller pairs 
about their oWn axis may be omitted as an alternative 
revolving tree system 40 in Which the food product 12 is 
submerged completely in the hot oil. The roller pairs 46 are 
preferably on a horiZontal plane in a “near-radial” direction 
With respect to the shaft 43 in order to support and to rotate 
the food product 12. The roller pairs 46 are generally spaced 
less than the diameter of the food product. The rollers 46 
should be at a height beloW the top of the oil container 22 
so that the food product 12 can be fully or partially sub 
merged in the hot oil. The rollers may be made or coated 
With TEFLON or some other material Which prevents the 
food product 12 from sticking to the rollers. In fact a 
material such as TEFLON is ideal to be used in the present 
system due to its Workability in the microWave ?eld as Well 
as its Working temperature range. 
The microWave source/receiver 30 is connected anyWhere 

Within the oven body 10 and it produces a microWave ?eld 
depicted by the ?eld intensity contours 32. The microWave 
?eld 32 is preferably a relatively high intensity ?eld to 
shorten the cooking and/or heating time. 

Referring to FIG. 3, another embodiment of the invention 
Which is similar to that shoWn in FIG. 1 is represented. In 
addition to the features shoWn in FIG. 1, the embodiment 
shoWn in FIG. 3 includes an extension drive shaft 47 Which 
is connected to the drive shaft shoWn in FIG. 1. The upper 
end of the extension drive shaft 47 supports a plurality of 
poles 48 Which are positioned one each above the roller pairs 
46. The poles 48 contain noZZles 49. A hot oil line (not 
shoWn) runs through drive shaft 43 and extension drive shaft 
47 through poles 48 to the noZZles 49 for spraying hot oil 
over the food product 12. 

Referring to FIG. 4, if the rollers are to be driven about 
their axis, it may be desirable to have a roller 46a having 
teeth 46b to improve contact for turning the food product 12. 
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The embodiment of the invention shown in FIG. 5 is 
similar to that shoWn in FIG. 1 except that in this 
embodiment, the revolving tree 140 includes arms 146 
Which extend from hub 45 on one end and support recep 
tacles 148 on the other end. Hot oil lines 145 run from the 
journal 42 through the beams 146 and up to the upper end 
of the receptacles 148 Where they are attached to noZZles 
149. The receptacles 148 are upright (the longer axis is 
vertical) and open at the top so that a food product 12 such 
as an egg roll can be placed Within the receptacle 148. In this 
embodiment the oil container 22 catches any hot oil that 
spills over at the top of the receptacles 148 as the receptacles 
148 are rotated in the microWave ?eld 32. 

Referring to FIGS. 6 and 7, an individualiZed food 
product heating oven or chamber 60 Which may be in any 
con?guration is shoWn. In this embodiment, a hot oil feed 
line 61 is introduced into a hot oil manifold 62 Which is 
connected to a plurality of parallel hot oil feed lines 63. Each 
hot oil feed line 63 contains one or more spray noZZles 64 
as needed to uniformly direct hot oil to the food product 67. 
The hot oil feed lines 63 are preferably connected to the 
inside surface of the chamber 60 With each line placed as 
needed in conjunction With noZZles 64 to uniformly direct 
hot oil to the food product. A microWave source 65 is 
connected through the chamber 60. Apair of mounting rods 
66 are attached across the loWer end Within the chamber 60 
and they serve as a stand for the food product 67. A hot oil 
evacuation line 68 is located on the loWer end of chamber 60 
to drain hot oil 69. 

The chamber 60 may be made of metal or some other 
material suitable to con?ne the microWave ?eld Within the 
chamber. Food product 67 is inserted into the chamber 60 
and is heated by microWaves generated by a microWave 
emitter/receiver 65 and by hot oil 69. Spray noZZles 64 and 
the pool of hot oil 69 direct hot oil around the entire surface 
area of the food product 67. The system contains a ?lter 27, 
heater 28, pump 29, and a control system 14. 

Referring to FIGS. 8 and 9, another embodiment of the 
invention is shoWn in Which a perforated cylinder 70 is 
rotated Within an oven or shell 80. The shell 80 is stationary 
and contains a reservoir or volume 82 of hot oil. The 
perforated cylinder 70 rotates about a central axis 72. The 
central axis 72 is supported by bearings 73 in shell 80 and 
is driven by motor 76. Perforated baskets 74 are mounted 
Within the perforated cylinder 70 such that When the perfo 
rated cylinder 70 is rotated about an axis 72 the basket 74 
Will pass through the volume of hot oil 82. Baskets 74 are 
constructed of a suf?cient siZe to contain a food product 12 
to be heated by the hot oil 82 and microWave source 84. 

The system of the present invention may be applied to 
serve a freshly cooked and/or heated food product such as an 
egg roll to customers. Prior to cooking and/or heating, the 
food product may be in a raW or pre-cooked form and may 
be in a froZen or non-froZen state. In this application, it is 
desirable to completely cook and/or heat said food product 
in a short time in order to serve a customer quickly. In order 
to achieve the rapid and full cooking and/or heating of the 
food product, the hot oil should be heated to a relatively high 
temperature range (about 350 to 500 degrees Control 
system 14 can include a safety shutoff feature to shut off the 
heater 28 as Well as the microWave poWer When the oil 
temperature inside the microWave chamber reaches the high 
limit to prevent a ?re and/or burning of the food. The oil 
temperature inside the apparatus is detected by a tempera 
ture sensor 34 located in the hot oil container 21. In order to 
achieve a rapid and thorough cooking and/or heating, it is 
preferred to utiliZe a relatively high intensity microWave 
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?eld Within Which the object(s) to be cooked and/or heated 
are placed. A microWave ?eld is used simultaneously With 
the application of hot oil to heat the food product 12 in less 
than a minute, obtaining a crispy (but not burned, sometimes 
golden-broWn) outer crust and to fully and uniformly cook 
and/or heat the core or ?lling to a desired temperature Which 
must comply With USDA regulations in the case of a meat 
or poultry product—for a meat product, the temperature 
must reach 145 degrees F. or above, for a poultry product it 
must reach 160 degrees F. or above. 

In some applications of the present system, it may be 
desirable to apply hot oil either shortly before or after 
microWaving or to stagger starting and stopping times of hot 
oil application and microWaving. The system could also be 
constructed With more than one microWave source/receiver 
to achieve a desired microWave ?eld. 

In a recent experiment using the system of the present 
invention shoWn in FIG. 1 Without the revolving tree 40, a 
refrigerated raW egg roll Was successfully cooked in a much 
shorter time compared to the time required in a conventional 
deep frying method adopted in the applicant’s egg roll 
manufacturing plant. This experiment shoWed that the cook 
ing time required by the applicant’s current conventional 
frying method Was reduced by as much as sixty ?ve percent 
by using the system of the present invention With a moderate 
microWave poWer (900 Watts) and oil temperature (355 
degrees Moreover, if the applicant tried to use the 
conventional cooking method, namely deep frying, to cook 
the same raW egg roll from a froZen state, the egg roll Would 
have to be defrosted prior to cooking. OtherWise the egg roll 
Wrapper Would be burnt before the egg roll core temperature 
reaches 160 degrees F. Which is required in this particular 
cooking procedure. 

It may be advantageous to utiliZe an oven 100 Which does 
not incorporate a traditional microWave oven door (requiring 
a vertical door to be opened and closed to insert and remove 
food products Which may interrupt cooking), to utiliZe a pan 
130 Which drains excess oil aWay from the food product 12 
to move fresh air in and greasy air out of the oven, to contain 
the grease, and to readily load and unload food products 12. 
Therefore, referring to FIGS. 10 and 16, an embodiment of 
the invention incorporating these advantages is shoWn. This 
embodiment generally includes an oven 100, a vat 110, a 
vent 120, a pan 130, a chute 150, a motor 160, a carrousel 
170 and a cover 190. 

The oven 100 includes Walls 101, 102, 103 and 104, a 
base 106 and a top 108. Front Wall 101 includes an upper 
panel 101a and a loWer panel 101b Which de?ne a slot 105 
therebetWeen. A food product 12 such as an eggroll must 
pass in and out of the oven 100 through slot 105. In the case 
of an eggroll, the slot 105 is preferably approximately tWo 
(2) inches in height and runs from Wall 102 to the Wall 104. 
A vat 110 is contained Within the oven 100. The vat 110 

contains a pool of oil 112 (see FIG. 16). An oil circulation 
system (not shoWn, but similar to the system shoWn in FIG. 
1, reference numbers 24, 27, 28 and 29) is connected to the 
vat 110 for cleaning, heating and circulating the oil 112. 

Vent 120 may be connected to the oven 100 through the 
top 108 of the oven 100. Vent 120 preferably includes a 
grease ?lter system (not shoWn) and a bloWer (not shoWn). 
Apan 130 is connected to the oven 100 through slot 105. 

The pan 130 includes an internal portion 132 and an external 
portion 134. The internal portion 132 of the pan 130 includes 
a bottom 136, a peripheral sideWall 138 and a screen 139 
(Which is connected to the sideWall 138 to cover the internal 
portion 132 of the pan 130). The internal bottom 136 of the 
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pan 130 is preferably planar, semi circular and slanted or 
inclined at an angle oblique to the horizontal. The angle of 
the slant may vary but as shoWn in FIGS. 10 and 16 the slant 
is at an angle of approximately forty-?ve (45) degrees from 
the horiZontal. 

The external portion 134 of the pan 130 is preferably 
planar, semi circular and includes a bottom 140 and a 
peripheral sideWall 142. The external bottom 140 of the pan 
130 is also preferably slanted or inclined at an angle oblique 
to the horiZontal. The angle of this slant may also vary but 
as shoWn in FIGS. 10 and 16 the slant is at an angle of 
approximately ?ve (5) degrees from the horiZontal. The 
external bottom 140 of the pan 130 may include an opening 
144 near the perimeter of the external bottom 140. The 
opening 144 should be greater than the length and the 
diameter of the food product 12. 
Achute 150 is connected to the external bottom 140 of the 

pan 130 directly under the opening 144. The chute 150 
includes arcuate sideWalls 152 and 153, an arcuate top 154 
and an arcuate bottom 155. Ahinge 157 connects a one-Way 
door 156 to the top 154 and Within the chute 150. A hinge 
159 connects a one-Way door 158 to the top 154 and Within 
the chute 150. The doors 156 and 158 should be spaced apart 
by a distance greater than the diameter of the food product 
12. Gaps are de?ned betWeen the perimeters of the doors 
156 and 158 and the inner dimensions of the chute 150. The 
gaps should be about one-eighth of an inch to alloW air to be 
sucked through the chute 150, into the pan 130, into the oven 
100 and out through the vent 120. 
A motor 160 is coupled to a shaft 162. Shaft 162 is 

coupled to a carrousel 170. 
Carrousel 170, generally includes a hub 172 and upright 

arms 174. The hub 172 is coupled to the shaft 162. The arms 
174 are hinged or connected to the hub 172. 
One embodiment of the carrousel 170 is shoWn in FIG. 

14. In this embodiment, the hub 172 has a central slot 176 
for coupling the hub 172 to shaft 162. The hub 172 also 
includes a plurality of radial slots 178 (only one (1) is shoWn 
in FIG. 14 for sake of simplicity). The radial slot 178 is 
adapted for receiving the arm 174 While alloWing the arm 
174 to rotate vertically. The end of the arm 174 may be 
shaped accordingly to alloW the arm 174 to rotate a desirable 
number of degrees as dictated by the incline of the pan 130. 
A hinge 180 connects the hub 172 to the arms 174. Hinge 
180 comprises a groove 182 in the hub 172, a hole 184 
through arm 174 and a pin 186 Which passes through the 
hole 184 and is seated in the groove 182. Referring to FIG. 
15, portions of another embodiment of the hub 172 are 
shoWn. In this embodiment the hinge 180a comprises an 
annular groove (not shoWn) in the top of the hub (not 
shoWn), a notch 187 in the top of arm 174 and a ring 188 
Which seats in the annular groove and in the notch 187. The 
vertical dimension of the arm 174 is preferably only slightly 
greater than the vertical dimension of the food product 12 
and only slightly less than the vertical dimension of the slot 
105 in front Wall 101. In the case Where the food product 12 
is an eggroll, the height of the arm 174 should be about one 
(1) inch. Aprotuberance 175 may be attached to the side of 
arm 174 betWeen the ends of the arm 174 to keep or maintain 
the food product at the periphery of the carrousel 170. 

Referring back to FIG. 10, a hood 190 for covering the 
external portion 134 of the pan 130 is shoWn. Hood 190 is 
hinged to the frontWall 101. The hood 190 is preferably ?at, 
semi circular, and includes a lip 192. TWo (2) sWitches (a 
primary and a back-up, both not shoWn) in a microWave 
circuit (not shoWn) are mounted betWeen the interface of the 
hood 190 and the frontWall 101 (or sideWall 142). 
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Referring to FIGS. 11, 12 and 13, other embodiments of 

the hood 190 are shoWn. The hood 190a shoWn in FIG. 11 
includes a cutout 191 Which Will be located above the 
periphery of the carrousel 170 When the hood 190a is closed. 
The dimensions of the cutout 191 should be greater than the 
dimensions of the food product 12. The food product 12 can 
be automatically fed into the pan 130 through the cutout 191. 
A chute (not shoWn but similar to the chute 150 having 
double doors) can be mounted on the hood 190a over the 
cutout 191 for automatically feeding food products 12 While 
preventing the escape of microWaves. The hood 190b shoWn 
in FIG. 12 is made of a screen material 194. The screen 
material 194 incorporates a ?ne mesh to prevent microWaves 
from escaping through the screen 194 While alloWing air to 
pass. The hood 190c shoWn in FIG. 13 contains a portion 
195 Which remains closed and a portion 196 Which may be 
opened. Portion 196 is connected by a hinge 197 to the 
frontWall 101 alloWing access only to a quarter circle of the 
carrousel 170. 

In operation, the system and oven 100 have several 
functions. Some of the peripheral functions include the 
containment of grease and odor, the containment of 
microWaves, heating of the oil contained in the vat 110, 
rotation of the carrousel 170 and automatic dispensing of the 
food products 12. 
The containment of grease and odor is carried out by 

various features all of Which may be individually incorpo 
rated or combined: (1) designing the system and oven 100 
such that the How of air (and grease and odors) folloWs a 
path in through the frontWall 101 and out through the vent 
120; (2) enclosing the vat 110 of oil 112 Within the oven 100; 
(3) inhibiting the oil 112 from being transported out of the 
pan 130 by the food products 12 or the arms 174; and/or (4) 
fabricating an integral/unitary grease containment compart 
ment 270 (FIGS. 22—23) Which may be quickly removed 
from the oven 100e and replaced. 

As previously described, the vent 120 includes a bloWer 
(not shoWn) Which draWs air through any space betWeen the 
sideWall 142 and the hood 190 (Whether opened or closed) 
and through the gaps betWeen the perimeters of the doors 
156 and 158 and the inner dimensions of the chute 150. Air 
Will then be draWn through the slot 105 and into the main 
body of the oven 100 Where it mixes With air borne grease. 
The air entrained With grease then exits through the vent 
120. 

Relating to the third means of containing grease and 
odors, both the internal portion 132 and the external portion 
134 of the pan 130 may be slanted at an angle oblique to the 
horiZontal to keep the oil 112 in the vat 110 and to inhibit 
transportation of the oil to the external portion 134 of the pan 
130 and through the opening 144. The slope in the external 
portion 134 of the pan 130 Will cause the oil Which drains 
from the food products 12 to drain into the vat 110 as the 
carrousel 170 moves the food products 12 out of the vat 110 
and into the external portion 134 of the pan 130. 
The containment of microWaves Within the system and 

oven 100 is carried out by limiting the openings or gaps to 
the oven and by the design of the circuitry for the microWave 
poWer source (depicted by reference number 109). TWo (2) 
sWitches (a primary and a backup sWitch, both not shoWn) 
should be placed on either the frontWall 101 or the sideWall 
142. The sWitches are contained in the circuitry for the 
microWave poWer source 109. When hood 190 is closed the 
sWitches are closed and the microWave poWer source 109 
Will be turned on. When hood 190 is slightly opened, the 
sWitches Will open causing the microWave poWer source 109 








