wo 2012/178029 A1 [N NP0 0RO R 0 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

—~
é

\\

(10) International Publication Number

WO 2012/178029 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

74

31

27 December 2012 (27.12.2012) WIPO I PCT
International Patent Classification:
A21B 1/00 (2006.01)
International Application Number:
PCT/US2012/043777
International Filing Date:
22 June 2012 (22.06.2012)
Filing Language: English (84
Publication Language: English
Priority Data:
13/166,676 22 June 2011 (22.06.2011) Us

Applicant (for all designated States except US): FRITO-
LAY NORTH AMERICA, INC. [US/US]; 7701 Legacy
Drive, Plano, TX 75024-4099 (US).

Inventors; and

Inventors/Applicants (for US only): GREEN, Ramonica
[US/US]; 1845 Lucas Drive, Forth Worth, TX 76112 (US).
JOSEPH, Ponnattu, Kurian [US/US]; 701 Rosita Street,
Irving, TX 75062 (US).

Agent: CAHOON, Colin, P.; Carstens & Cahoon, LLP,
P.O. Box 802334, Dallas, TX 75240 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

DZ, EC, EE, EG, ES, FI, GB, GD, GF, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

of inventorship (Rule 4.17(iv))

Published:

with international search report (Art. 21(3))

(54) Title: A CONTINUOUS OVEN WITH A CASCADING CONVEYOR

201

27 214
[ N

215
\
/

7204

|L~208

205

/’@5\

201a

FIG. 2

201b
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A CONTINUOUS OVEN WITH A CASCADING CONVEYOR

BACKGROUND OF THE INVENTION

Technical Field
[0001] The present invention relates to a convection oven.

Description of Related Art

[0002] Convection ovens are used in the art to heat or dehydrate products. Figure 1
illustrates a rear end review of a prior art convection oven 101. The oven 101 has a conveyor
105 upon which product 106 rests. The width of the conveyor 105 is illustrated. The
conveyor 105 travels in the direction perpendicular to the width. The oven has a plenum 102
through which heated air is supplied to the oven. The plenum 102 directs air above and
below the conveyor. Air is introduced to the product 106 through nozzles 104.

[0003] As those skilled in the art will appreciate, the conveyor 105 and the nozzles
104 need to be frequently inspected, cleaned, and repaired. Currently, this is accomplished
by removing access panel 103. Access is not provided through the plenum 102 as this would
require completely disassembling many parts of the oven 101. Consequently, access is
limited to the access panel 103 which can only be reached after removing the oven shell 120.
As can be seen, accessing nozzles 104 as well as the conveyor 105 located on the left of
Figure 1 is very difficult, particularly for wide and long industrial sized ovens. Thus, it is
desirable to provide an oven with increased accessibility for cleaning and repairs while

maintaining operating conditions in the oven.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The novel features believed characteristic of the invention are set forth in the
appended claims. The invention itself, however, as well as a preferred mode of use, further
objectives and advantages thereof, will be best understood by reference to the following
detailed description of illustrative embodiments when read in conjunction with the
accompanying drawings, wherein:

[0005] Figure 1 illustrates a rear review of a prior art convection oven.

[0006] Figure 2 is a side profile view of the oven in one embodiment.

[0007] Figure 2A is a magnified view of the sealing device from Figure 2.

[0008] Figure 3 is a rear profile view of the oven in one embodiment.
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DETAILED DESCRIPTION

[0009] Several embodiments of Applicants’ invention will now be described with
reference to the drawings. Unless otherwise noted, like elements will be identified by
identical numbers throughout all figures. The invention illustratively disclosed herein
suitably may be practiced in the absence of any element which is not specifically disclosed
herein.

[0010] Figure 2 is a side profile view of the oven in one embodiment. The oven
201 can take many forms. In one embodiment the oven 201 is a thru-flow oven in which air
is directed at the product. In one embodiment the oven 201 is a commercial sized oven. In
one embodiment the oven 201 provides for easy cleaning while maintaining uniformity of
oven conditions.

[0011] In one embodiment, the oven comprises at least one cascading conveyor
205. A cascading conveyor 205 is a conveyor which drops product to a lower elevation. In
one embodiment the cascading conveyor 205 comprises a beginning end and a finish end,
wherein the finish end has a higher elevation than the beginning end.

[0012] The cascading conveyors 205 operate to flip or turn the product. In one
embodiment the cascading conveyors 205 turn the product with high frequency. Turning the
product frequently allows for more uniform heating. Consequently, because the product is
turned, a bed of product can be used as opposed to a monolayer of product. This is an
advantage over the prior art which required a monolayer of product to ensure uniform heat
application. Typically a bed of product does not heat uniformly. Instead, the top and the
bottom of the bed heat much quicker than the middle of the bed. Using cascading conveyors
205 provides for the uniform heating of a monolayer but with the increased throughput of a

bed. In one embodiment, operation of the multitude cascading conveyor 205 mimics the
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tumbling action found in conventional clothes dryers without damaging the product. As
noted, such operation promotes uniform heating and dehydration.

[0013] As abed of product can be utilized as opposed to a monolayer, more product
can be placed on the conveyor 205 resulting in increased throughput. In one embodiment the
bed of product ranges from about 0.5 to about 3 inches. In one embodiment the bed of
product is limited by the distance allowed by the sealing device 212, discussed in detail
below.

[0014] As depicted the cascading conveyors 205 are angled at angle o. Those
skilled in the art will understand that the length 219 of the conveyor and the angle of
inclination o can be adjusted to control and modify the tumbling of the product. For
example, increasing the angle of inclination o will increase the distance that the product must
fall before it reaches the next downstream conveyor. This may be undesirable for brittle
products which are subject to breakage. Therefore, for some products it may be desirable to
have a decreased angle of inclination a. In one embodiment the angle of inclination o ranges
from about 5 to about 20, whereas in another embodiment the angle is about 11°.

[0015] Just as the length 219 and angle of inclination a can be adjusted, so too can
the number of conveyors 205. For some products, the number of desired conveyors 205 will
depend upon the bed depth. For example, a thicker bed depth may require more turns to
properly agitate the bed and achieve uniform heating and/or dehydration. The product
geometry, moisture content, type of oven, etc. will affect the number of desired turns.
Virtually any number of turns can be utilized, for example, 2, 3, 4, 6, 8, 16, 17, etc.

[0016] In one embodiment, and as illustrated, a downstream conveyor 205 begins at
substantially the same height as does the upstream conveyor 205. A conveyor begins at its
most upstream location and ends at its most downstream location. Thus, in one embodiment

at least two conveyors begin at the same height. Accordingly, in one embodiment at least
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two conveyors end at the same height. In one embodiment all cascading conveyors 205
begin at the same height, and in one embodiment all cascading conveyors 205 end at the
same height. There is a surprising benefit for having all conveyors begin and end at the same
height, and this is decreased oven height. If, for example, flat conveyors were utilized so that
the downstream conveyor was located lower in height than the upstream conveyor so as to
receive deposited product, the oven height would have to increase to account for the height
differences of the upstream and downstream conveyors. This in turn would require a taller
oven which results difficult access for cleaning and inspection. However, by maintaining a
constant total conveyor height 213, a constant oven height can be achieved. Furthermore, the
cavity space can be minimized resulting in decreased heating and energy costs.

[0017] As depicted the oven 201 has an upstream end 201a and a downstream end
201b. A partition 208 separates the upstream end 201a from the downstream end 201b. The
partition is a physical boundary through which air has minimal passage. The partition 208
prevents air from passing from the upstream end 201 to the downstream end 201b except in
specified pass-through 211 location whereby the air is allowed to pass from the upstream end
201a to the downstream end 201b. As depicted the pass-through 211 is located below the
conveyor 205. In other embodiments, however, the pass-through 211 is located above the
conveyor for process flexibility. The pass-through 211 can comprise any apparatus which
conducts air from the upstream end 201a to the downstream end 201b. In one embodiment
the pass-through 211 comprises a perforated wall. In another embodiment the pass-through
211 comprises a gap in the partition 208.

[0018] While in some embodiments the pass-through 211 comprises a conduit
which transports air, in other embodiments the pass-through 211 further comprises an air
treating device. In one embodiment the air treating device comprises a heater or cooler to

alter the temperature of the conveyed air. The air treating device may also comprise a
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humidifier or the like to control the humidity of the air. In one embodiment the air treating
device can comprise any device which treats air.

[0019] In one embodiment, as illustrated, the partition 208 further comprises a
sealing device 212. Figure 2A is a magnified view of the sealing device from Figure 2. The
sealing device 212 is located at the intersection of the conveyor 205 and the partition 208.
The purpose of the sealing device 212 is to minimize or eliminate air flow through the sealing
device 212 from the upstream end 201a to the downstream end 201b while simultaneously
providing sufficient room through which the conveyor and product can pass. This forces the
air to flow through the pass-through device 211. In one embodiment the sealing device 212
comprises brushes, flexible seals, and other devices which minimize air flow through a gap.
In one embodiment the sealing device 212 is adjustable so as to allow objects of varying
heights to pass.

[0020] As can be scen, the partition 208 separates the oven 201 into at least two
zones: a zone for the upstream end 201a and a zone for the downstream end 201b. It should
be noted that the at least two zones do not have to be of equal length. The purpose of having
two zones is to be able to independently control and direct the air current within each zone.
Each zone is in fluid communication with its own plenum. The upstream end 201a is in
communication with an upstream plenum 209 through conduit 14 and the downstream end
201b is in communication with a downstream plenum 210 through conduit 15. In one
embodiment the upstream plenum 209 and downstream plenum 210 are separated by the
partition 208. In one embodiment re-heaters and/or circulating fans are placed within the
plenums. In one embodiment a circulating fan is placed in plenum 209 making plenum 210
negative with respect to plenum 209. It should be noted that the partition 208 can be the
same partition 208 located within the oven cavity. For example, as depicted the partition

which separates the plenums 209, 210 is aligned with the below partition 208. In other
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embodiments the partition which separates the plenums 209, 210 is not aligned with the
below partition 208. In some embodiments the partition which separates the plenums 209,
210 is a solid boundary whereas in other embodiments it has perforations.

[0021] In one embodiment the upstream plenum 209 is a supply plenum whereas
the downstream plenum 210 is a return plenum. In such an embodiment air, and heat, is
supplied via the upstream plenum 209, and the air is returned via the downstream plenum 210
for reheating. In one embodiment at least some air from the downstream plenum 210 is
directed to the upstream plenum 209 rather than through an exhaust vent (not shown). Such
an operation conserves energy as it allows for the re-use of air already at elevated
temperatures.

[0022] In one embodiment there is an air treating device located between the
downstream plenum 210 and the upstream plenum 209. The air treating device can comprise
the same devices previously discussed including a heater, a cooler, a humidifier, and a
dehumidifier. This air treating device allows the air conveyed between the upstream plenum
209 and downstream plenum 210 to be monitored, controlled, and adjusted. For example, in
one embodiment the air treating device comprises a heater which re-heats air conveyed from
the downstream plenum 210 to the upstream plenum 209.

[0023] The air supplied by the upstream plenum 209 can be heated via any method
known in the art, including but not limited to, gas heating, electric heating, steam heating, etc.
The heating can take place within the upstream plenum 209 or can take place remotely. In
such embodiments, the upstream plenum 209 is in communication with an external air
supply. In one embodiment the upstream plenum 209 receives air from the air supply (not
shown) as well as the downstream plenum 210.

[0024] In one embodiment, each plenum is in fluid communication with a conduit

214, 215. The conduit 214, 215 is in communication to the oven cavity 218 through the oven
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ceiling 217. In one embodiment, the conduit 214, 215 extends for the length of its associated
zone. As an example, in one embodiment, the upstream conduit 214 supplies air to the
upstream end 201a. Air is supplied via the upstream plenum 209 to the upstream conduit 214
which distributes the air along the length of the upstream end 201a. Likewise, air is collected
from the downstream end 201b by the downstream conduit 215 which subsequently directs
the air into the downstream plenum 210. As previously mentioned, while the upstream end
201a is discussed as being the end in which air is supplied, this is for illustrative purposes
only, and the invention is not so limited. In other embodiments, air is supplied via the
downstream end 201b and is returned in the upstream end 201a.

[0025] In one embodiment, as depicted, the upstream end 201a comprises nozzles
204 whereas the downstream end 201b does not. In operation, for one embodiment, air is
supplied via the upstream plenum 209. Air is directed into the oven cavity 218 via nozzles
204. Thus, the air is directed down in the upstream end 201a. Accordingly, air is forced to
go downward through the bed of product. Thereafter, air is then directed to the pass-through
211. From here, the only exit for the air is through the downstream plenum 210. Therefore,
the air is forced to move upward through the bed of product. Forcing the air to go through
the bed of product ensures the product bed is uniformly heated. Further, because the air is
forced to go through the bed of product as opposed to around, the air to product contact is
increased which increases the heat transfer.

[0026] One embodiment has been discussed whereby the oven ceiling 217
comprises nozzles. In other embodiments, however, other devices are used to distribute the
air. For example, in one embodiment the oven ceiling 217 comprises slots through which air
is directed.

[0027] As discussed, in one embodiment the oven 201 is separated into separate

zones: an upstream end 201a and a downstream end 201b. By separating the oven into
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separate zones, the temperature, humidity, etc. of each zone can be independently controlled.
As discussed, if it is desirable that the product be heated or dehydrated at a specified rate,
having two independent zones allows for increased control. As an example, the upstream end
20la may have an increased temperature compared to the downstream end 201b.
Contrariwise, the downstream end 201b may have an increased temperature compared to the
upstream end 201a. Thus, having two independent zones provides for increased control.
Furthermore, the zones can be controlled by other data. For example, the humidity of the air
in the downstream end 201b can be used as a set-point for the temperature in the upstream
end 201a.

[0028] In one embodiment two or more ovens 201 are placed in series. In one such
embodiment, downstream from a downstream end 201b will be an upstream end 201a of a
downstream oven. In one embodiment of such an operation, air will flow in a downward
direction in the first upstream end 201a, in an upward direction in the first downstream end
201D, and in the downward position in the second upstream end 201a. Having two or more
ovens in series allows for increased control. For example, if there are two ovens in series
then there are at least four zones which may be independently controlled and adjusted. As
previously described, the temperature profile in each zone may be adjusted to mimic a
desired heating profile. In one embodiment the second oven in series can be duplicated as a
mirror image or duplicated in series with or without a gap between the two ovens.

[0029] Figure 3 is a rear profile view of the oven in one embodiment. As can be
seen, the oven has a left side panel 203a and a right side panel 203b. The oven also has an
oven floor 216 and an oven ceiling 217. The left and right side panels 203a, b attach the oven
floor 216 to the oven ceiling 217. The oven cavity 218 is the void space within the oven into

which product is introduced and heated. Thus, as depicted, the oven cavity 218 is the space
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defined between the oven ceiling 217 and the oven floor 216, and between the left 203a and
right 203b side panels.

[0030] In one embodiment at least a portion of these side panels 203a, b are
removable. In one embodiment at least a portion of these side panels 203a, b are removable
in the form of doors. In one embodiment both the left 203a and right 203b side panels are
removable. This makes entry into the oven 201 for inspection and cleaning much easier
compared to the prior art ovens which offered only limited access or entry due to obstructive
ducts from the sides of the oven as illustrated in Figure 1. Accordingly, in one embodiment
the oven 201has ducts on the top of the oven. In one embodiment the oven does not comprise
ducts on the side of the oven. In one embodiment the oven does not comprise ducts on either
side of the oven.

[0031] In one embodiment, and as depicted, the conveyor 205 extends for the entire
width of the oven cavity 213. Because the conveyor 205 extends for the width of the oven
cavity 213, air is forced to flow through the product. If the conveyor 205 did not extend for
the width of the oven cavity 213, then air would flow through the path of least resistance and
flow through the unobstructed gap between the conveyor 205 and the side panel 203 rather
than through the bed. In one embodiment the conveyor 205 does not physically extend for
the width of the oven cavity 213, but a sealing device seals the gap or gaps between the
conveyor 205 and the side panel 203.

[0032] The oven floor 216 may be a flat surface or it may comprise a modified
shape to help reflect heat and or air and or cleaning water or other cleaning solutions in a
desired direction. For example, referring back to Figure 2, if the upstream end 201a has air
directed downward, the oven floor 216 of the upstream end 20la may direct the air

downstream whereas the oven floor 216 of the downstream end 201b may direct the flow of
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air upward. Those skilled in the art will understand that the shape and material type may be
adjusted to direct the air as desired.

[0033] Now that the oven has been described, a method of utilizing the method will
be described. In one embodiment the method comprises conveying product to an oven,
wherein the oven comprises a cavity and a partition within said cavity, and wherein the
partition separates said oven into an upstream end and a downstream end. Air is directed in
said upstream end in a first direction and is directed in said downstream end in a second
direction. The product is cooked in the oven to form a product which is subsequently
removed from the oven. As stated above, in one embodiment the first direction of air and
second directions are dissimilar. As an example, the first direction can be upward while the
second direction is downward. The product cooked in the oven can comprise virtually any
product. In one embodiment the product comprises dough. In one embodiment the product
comprises pita bread dough. In another embodiment the product comprises pita bread cut
into pieces.

[0034] As noted the method can further comprise monitoring and adjusting the
upstream and downstream end independently. In another embodiment temperature sensors
are strategically located at the entrance and exit of the oven. These sensors can be monitored
to adjust makeup air inlet ports to the oven segments to ensure makeup air is drawn and
heated prior to sending it into the oven chamber. This further prevents cold room air from
being drawn into the oven through the oven openings such as the entrance and the exit. In
one embodiment the makeup air is adjusted along with the exhaust to maintain a slight
positive pressure in the oven cavity as well as controlling operating humidity. There are
several benefits for operating at a slight positive pressure. As noted, a slight positive pressure
will prevent cold air from seeping into the oven. If cold air is slowly seeping into the oven

then that cold air requires heating. Thus, the oven becomes less efficient. If, however, the

11
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oven operates at a slight pressure relative to the pressure outside of the oven then cold air
does not seep into the oven.

[0035] As noted, in one embodiment the temperature at the entrance and exit of the
oven are monitored to adjust both the makeup air inlets and the exhaust vents to control,
among other factors, pressure indirectly. In one embodiment a very slight positive pressure
in maintained. In one embodiment the slight pressure ranges from about 0.0001 inches of
water to about 0.0005 inches of water.

[0036] In one embodiment there is at least one temperature sensor inside the oven
and at least one temperature sensor outside of the oven. If the outside temperature is room
temperature, then this means the oven is operating at a slight vacuum. If the outside
temperature is above room temperature or is increasing, then this means that the oven is
operating at a slight pressure, depending on the temperature difference. This is because the
oven is operating at increased temperature and if air is seeping out of the oven then the
temperature of the air surrounding the oven should be increasing. Thus, with the minimal
cost of at two temperature sensors, it can be assured that the oven is operating at a slight
pressure. Because, in one embodiment, the pressures are so minimal, maintaining these
minimal pressures with pressure switches becomes prohibitively expensive. However, using
at least two temperature sensors provides an affordable method of ensuring the oven is
operating at pressure. If the temperature sensors indicate that the oven is operating at a
vacuum then the ratio of make-up air to exhaust can be slightly adjusted. For example, the
amount of exhaust can be decreased slightly. This should increase the pressure within the
oven. Thereafter, the temperature outside of the oven should rise slightly. In another
embodiment, the makeup air can be increased passing through the heater.

[0037] While the invention has been particularly shown and described with

reference to a preferred embodiment, it will be understood by those skilled in the art that
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various changes in form and detail may be made therein without departing from the spirit and

scope of the invention.
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ADDITIONAL DESCRIPTION

[0038] The following clauses are offered as further description of the disclosed
invention.
1. A continuous oven comprising;:
an oven floor;
an oven ceiling;
a left side panel;
a right side panel;
wherein said oven floor and said oven ceiling are attached by said left and
right side panels, thereby defining an oven cavity;
at least one cascading conveyor located in said oven cavity, wherein said at
least one cascading conveyor comprises a start end and a finish end, wherein said
finish end is elevated compared to said start end; and
a partition located in said oven cavity, thereby separating said oven into an

upstream end and a downstream end.

2. The oven according to any preceding clause, comprising at least two cascading
conveyors, wherein said at least two cascading conveyors comprise an upstream
conveyor and a downstream conveyor, wherein each conveyor comprises a start end

and a finish end, wherein said finish end is elevated compared to said start end.

3. The oven according to clause 2 wherein the start ends of said upstream conveyor and

said downstream conveyor comprise substantially the same elevation.

14



WO 2012/178029 PCT/US2012/043777

10.

The oven according to any preceding clause, wherein said oven cavity comprises a
width defined by the distance between said left and right panels, and wherein said at

least one cascading conveyor extends for the width of said oven cavity.

The oven according to any preceding clause, wherein said partition comprises a

sealing device.

The oven according to clause 5 wherein said sealing device is located at the

intersection between said partition and said at least one conveyor.

The oven according to any preceding clause, wherein said upstream end further
comprises an upstream plenum, and wherein said downstream end further comprises a

downstream plenum.

The oven according to clause 7 wherein said upstream end further comprises an
upstream conduit which is in fluid communication with said upstream plenum and
said oven ceiling, further wherein said downstream end further comprises a
downstream conduit which is in fluid communication with said downstream plenum

and said oven ceiling.

The oven according to clause 8 wherein said oven ceiling of said upstream end

comprises nozzles.

The oven according to clause 7 wherein said upstream plenum is a supply plenum and

wherein said downstream plenum is a return plenum.

15
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11.  The oven according to clause 8 wherein said upstream conduit extends for the length

of said upstream end.

12. The oven according to any preceding clause, wherein said partition further comprises

a pass-through device.

13.  The oven according to clause 7 wherein at least one of said plenums is in fluid

communication with an air treating device.

14.  The oven according to any preceding clause, wherein said oven is a thru-flow oven.

15.  The oven according to any preceding clause, wherein said oven is a convection oven.

16. The oven according to any preceding clause, wherein said oven is an impingement
oven.

17. The oven according to any preceding clause, wherein air flows in a first direction in

said upstream end, and wherein air flows in a second direction in said downstream

end, wherein said first and second directions are different.

18. The oven according to clause 17 wherein said first direction is downward and wherein

said second direction is upward.

16
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19.

20.

21.

22.

23.

The oven according to any preceding clause, wherein said oven is coupled in series to

a downstream oven.

The oven according to any preceding clause, comprising at least eight cascading

Cconveyors.

The oven according to any preceding clause, wherein said left and right side panels

are removable.

The oven according to any preceding clause, comprising at least 16 cascading

Cconveyors.

The oven according to any preceding clause, wherein said oven does not comprise

ducts on either side of said oven.

17
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24.

25.

26.

27.

28.

29.

A method of cooking comprising:

a. conveying a product to an oven, wherein said oven comprises a cavity and a
partition within said cavity, wherein said partition separates said oven into an
upstream end and a downstream end;

b. directing air in said upstream end in a first direction;

C. directing air in said downstream end in a second direction, wherein said
second direction is dissimilar from said first direction;

d. cooking said product;

e removing said product from said oven.

The method according to clause 24 wherein said first direction of step b) comprises a

downward direction.

The method according to clauses 24-25 wherein said second direction of step ¢)

comprises an upward direction.

The method according to clause 24 wherein said conveying of step a) comprises

conveying with at least one cascading conveyor.

The method according to clause 24-27 wherein said directing of step b) comprises

supplying air from a plenum supply.

The method according to clause 24-28 wherein said directing of step ¢) comprises

providing a pass-though device located at said partition.

18
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30.

31.

32.

33.

The method according to clause 24-29 wherein said step a) comprises conveying a

dough to an oven.

The method according to clause 24-30 further comprising the step of maintaining said

oven at a positive pressure.

The method according to clause 31 wherein said maintaining said oven at a positive
pressure comprises monitoring at least one temperature sensor inside said oven and at

least one temperature sensor outside of said oven.

The method according to clause 32 wherein said maintaining further comprises the

step of adjusting the ratio of make-up air to exhaust based on said at least one

temperature sensor inside said oven and said temperature sensor outside of said oven.

19
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CLAIMS:
What is claimed is:
1. A continuous oven comprising;:
an oven floor;
an oven ceiling;
a left side panel;
a right side panel;
wherein said oven floor and said oven ceiling are attached by said left and
right side panels, thereby defining an oven cavity;
at least one cascading conveyor located in said oven cavity, wherein said at
least one cascading conveyor comprises a start end and a finish end, wherein said
finish end is elevated compared to said start end; and
a partition located in said oven cavity, thereby separating said oven into an

upstream end and a downstream end.

2. The oven of claim 1 comprising at least two cascading conveyors, wherein said at
least two cascading conveyors comprise an upstream conveyor and a downstream
conveyor, wherein each conveyor comprises a start end and a finish end, wherein said

finish end is elevated compared to said start end.

3. The oven of claim 2 wherein the start ends of said upstream conveyor and said

downstream conveyor comprise substantially the same elevation.

20
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4. The oven of claim 1 wherein said oven cavity comprises a width defined by the
distance between said left and right panels, and wherein said at least one cascading

conveyor extends for the width of said oven cavity.

5. The oven of claim 1 wherein said partition comprises a sealing device.

6. The oven of claim 5 wherein said sealing device is located at the intersection between

said partition and said at least one conveyor.

7. The oven of claim 1 wherein said upstream end further comprises an upstream

plenum, and wherein said downstream end further comprises a downstream plenum.

8. The oven of claim 7 wherein said upstream end further comprises an upstream
conduit which is in fluid communication with said upstream plenum and said oven
ceiling, further wherein said downstream end further comprises a downstream conduit

which is in fluid communication with said downstream plenum and said oven ceiling.

9. The oven of claim 8 wherein said oven ceiling of said upstream end comprises
nozzles.
10. The oven of claim 7 wherein said upstream plenum is a supply plenum and wherein

said downstream plenum is a return plenum.

11. The oven of claim 8 wherein said upstream conduit extends for the length of said

upstream end.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

The oven of claim 1 wherein said partition further comprises a pass-through device.

The oven of claim 7 wherein at least one of said plenums is in fluid communication

with an air treating device.

The oven of claim 1 wherein said oven is a thru-flow oven.

The oven of claim 1 wherein said oven is a convection oven.

The oven of claim 1 wherein said oven is an impingement oven.

The oven of claim 1 wherein air flows in a first direction in said upstream end, and

wherein air flows in a second direction in said downstream end, wherein said first and

second directions are different.

The oven of claim 17 wherein said first direction is downward and wherein said

second direction is upward.

The oven of claim 1 wherein said oven is coupled in series to a downstream oven.

The oven of claim 1 comprising at least eight cascading conveyors.

The oven of claim 1 wherein said left and right side panels are removable.
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22.  The oven of claim 1 comprising at least 16 cascading conveyors.
23.  The oven of claim 1 wherein said oven does not comprise ducts on either side of said
oven.
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24.

25.

26.

27.

28.

29.

A method of cooking comprising:

a. conveying a product to an oven, wherein said oven comprises a cavity and a
partition within said cavity, wherein said partition separates said oven into an
upstream end and a downstream end,

b. directing air in said upstream end in a first direction;

C. directing air in said downstream end in a second direction, wherein said
second direction is dissimilar from said first direction;

d. cooking said product;

e removing said product from said oven.

The method of claim 24 wherein said first direction of step b) comprises a downward

direction.

The method of claim 25 wherein said second direction of step ¢) comprises an upward

direction.

The method of claim 24 wherein said conveying of step a) comprises conveying with

at least one cascading conveyor.

The method of claim 24 wherein said directing of step b) comprises supplying air

from a plenum supply.

The method of claim 24 wherein said directing of step ¢) comprises providing a pass-

though device located at said partition.
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30.

31.

32.

33.

The method of claim 24 wherein said step a) comprises conveying a dough to an

oven.

The method of claim 24 further comprising the step of maintaining said oven at a

positive pressure.

The method of claim 31 wherein said maintaining said oven at a positive pressure
comprises monitoring at least one temperature sensor inside said oven and at least one

temperature sensor outside of said oven.

The method of claim 32 wherein said maintaining further comprises the step of

adjusting the ratio of make-up air to exhaust based on said at least one temperature

sensor inside said oven and said temperature sensor outside of said oven.
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