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TEMPERATURE COORDINATED THROUGH-LINE
FOOD PACKAGING SYSTEM

BACKGROUND OF THE INVENTION
The present invention relates to the field of food packaging, and particularly to

the preparation of scaled containers of mixed or heterogeneous food products.

In general, when food products, other than staples and dried foods, are to be
packaged for long term storage, they are placed in sealed containers such as cans,
sealed foil trays or pouches, or multi-layer paper/polymer/foil packages. These are
sealed against the atmosphere and may additionally provide a relatively strong structure
(in the case of canned goods) suitable for handling and storage at room temperature, for
example, on shelves or bins for extended periods of time, or suitable for cold storage.

Such sealed containers must be sterile, and current industry practice, particularly in the

United States, involves heat sterilization.

The level of applied heat, that is the pressure, temperature, heating medium and
duration of heating, may vary depending on the conditions under which processing or
cooking of the ingredients, the filling of the packages and the sealing operation have
been carried out. For canned goods, post-sealing retorting of the cans is commonly
employed. This involves maintaining the entire sealed can at a temperature above a
specified sterilizing temperature for a time sufficient to heat the can and every portion
of its contents to the sterilizing temperature. Typically the processing or retort
temperature is substantially above normal boiling temperature, and the process may be
carried out at elevated pressure to prevent rupture or ballooning of the container.
Similar sterilization processing is used for foil-sealed freezer products. Certain earlier
stages of food processing also employ elevated pressure and temperature, where the
pressure elevation serves the further advantage of preventing evaporative cooling or
moisture loss during the heating involved in such cooking, sealing or packaging phases.
By way of example, U.S. Patent 5,422,130 illustrates a process wherein a packaging
apparatus maintains an clevated pressure to minimize evaporation, and various load
locks are used to provide a stepped cool-down and pressure reduction cycle for
relieving packaging stresses.

Retorting is cheap and effective. This makes it especially suited to process lines
wherein the earlier stages of cooking and assembling the product are carried out under
non-aseptic conditions. Non-aseptic processing followed by packaging and retorting

allows normal factory assembly lines with human operators to conveniently carry out
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tasks required for cooking, assembling and filling products such as péckaged meals,
where the assembly may involve steps such as trimming or arranging components of the
meal in positions on a tray, and performing decorating steps or checking their quality
before the package is sealed. However, in these cases where the food product is
assembled from several componesits at cooler temperatures, the entire unit must be
sterilized, and required sterilization time for the entire packaged product may be quite
long. The quality of the various cooked, parboiled, simmered or otherwise fully or
partially processed components of the product may deteriorate upon exposure to the
high sterilization temperatures when these are maintained for such lengthy sterilization
times. Indeed, the stringent conditions of retort sterilization alone may overcook a
number of component ingredients. This is also a problem for the basic processing of
food products involving large solids, which require lengthy heating to attain a
sterilization temperature. Lengthy heating also limits the types and materials of
packaging that may be used.

When cost is not a driving consideration, it is possible to address these
concerns, for example, by providing a final filling line in a high pressure environment,
in which the human operators enter a high pressure chamber where food product
components may be maintained at a high temperature without undergoing evaporative
cooling, and the operators may then perform all preparation and assembly tasks up to

the filling and sealing steps while the ingredients are maintained above a threshold level
at which resterilization does not become necessary. In this case, the packaged goods
may require only a brief heated holding cycle, or a shorter time retort to achieve

sterility, rather than reheating the entire contents of the packages.

However, such elaborate pressurized processing facilities can only be justified in
the case of a few high-priced products such as luxury frozen meals. The vast majority

of packaged foods involve more mundane products, such as stews containing
heterogeneous size chunks of meat or potato, products involving pieces of one or more
fruits or vegetables of differing but relatively large size, and other materials which
either because of their size, or because they include a fragile or heat sensitive product
component, tender 1t difficult to airange for cooking, filling and for sterilization

regimes that do not degrade or interfere with one or more of the solids or other

components such as sauces, vegetables or toppings that make up the packaged food
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product. Even for some simple single-ingredient or substantially homogeneous
products, like canned peas, the basic retorting cycle may exceed the required cooking
cycle, or may result in a product which is necessarily overcooked, or is mushy, or else
requires compensatory use of under-ripe starting produce or addition of flavor-enhanced
liquid fractions. A basic problem in the preparation of such products is that the
cumulative heating involved in all stages of processing degrades the quality of one or
more components of the product.

Accordingly, it would be desirable to provide an enhanced food packaging
system that achieves sterilization without impairing food texture or taste.

It would further be desirable to provide a food packaging system capable of fast
sterilization.

It would also be desirable to provide a packaging system in a process line that

coordinates processing, filling, sealing and sterilization to produce sterile, storable

packages of tasty food.

SUMMARY OF THE INVENTION

One or more of the foregoing ends are achieved in accordance with the present
invention by providing a food processing and packaging system wherein one or more
ingredient or food component heat preparation lines feed to a common package filling
station that operates at elevated pressure and temperature to maintain aseptic conditions
as a container of food product is filled and sealed. Each preparation line such as, for
example, a high pressure heated conduit, a covered and heated batch conveyer, or other
similar line, prepares its food component at a temperature cycle and time suitable for
the particular ingredient, and the preparation lines converge to a packaging station
where the food portions arrive at elevated temperature and enter a pressure chamber in
which filling occurs. The elevated pressure of the chamber prevents evaporation so the
foods making up the product remain near or above the sterilizing temperature, or within
the temperature band considered aseptic, during the entire filling and sealing operation.
A pressure of 18 psi may be sufficient. Off-line, a supply of packages or package
material is provided to the packaging station, preferably in a sterile condition, and may
be briefly heated prior to filling and sealing. Optionally, sterile packages or packaging
material may be heated solely by contact with the heated product upon filling, and the
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sealed containers may be held for a brief time if necessary after which they are cooled,
labeled and placed in suitable shipping containers, pallets or cartons. The system
contemplates that cold sterilization procedures such as irradiation or gas sterilization
may be employed for the packaging, so that foils, polymers and packaging materials
that cannot sustain prolonged heating may be advantageously used in the present
invention to afford new packaging possibilities.

Each of the food preparation lines (if more than one) is configured to perform
essentially all cooking treatment of the food component traveling in that line before
reaching the packaging station and to attain a sterile temperature level. The food
components may be divided generally into various categories such as ones with critical
cooking times (e.g., delicate ingredients such as small pieces of fruit or vegetable) or
non-critical cooking times (e.g., certain syrups or sauces) and the components may
further be characterized, for example, as large solids requiring lengthy controlled
heating to a defined inner temperature (as is done for chunks or portions of meat,
vegetable or potato) or substantially homogenous smaller pieces which may cook
through as they flow with surrounding fluids through a relatively short bulk heating
conduit or heated holding line.

To the extent that different food components have conflicting cooking or heating
requirements, these are placed in different processing lines or enter at different stages
of one line, en route to the packaging station. Cooking may also be addressed by
means, such as those shown in U.S. Patent 5,080,164, (which employs flow
obstructions of graded sizes to allow processing of components with different cooking
requirements in a single heated flow line by assuring that larger objects remain in the
heating conduit for longer times) or otherwise, to assure that each size component
achieves a degree of cooking or heat distribution suitable for that component.
Alternately, the front end cooking for this process achieved in the product component
delivery lines may also be addressed by certain batch or segmented flow processing
systems, which isolate each ingredient in a well-defined heated cooking path for a
period of time sufficient to uniformly cook, but not overcook, that component SO that 1its
degree of cooking and its final temperature both fall into a specified narrow range.
Also, more than one such segmented batch or processing line may run in parallel, at

different rates and temperatures, joining at process line branch points. In such a case,
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the infeed line may have a complex architecture, with one or more larger components being
delayed in a recirculation loop, and batches passing through at controlled times or intervals,
along the conduit to the packaging station tor packaging, or prior to combining and
packaging the various ingredients having different or incompatible cooking requirements.

However, in accordance with the present invention, all components of the food to be
packaged are delivered at elevated temperature to the packaging station, which itself is at an
elevated temperature/pressure, so that packaging occurs without temperature drop and 1s
effected under aseptic conditions. Further heating, if any, required for sterilization under
applicable processing schedules may then be effected quickly, and may typically be limited to
the time required for washing and holding the package itself, rather than reheating its
contents.

In another aspect, the present invention resides in a food preparation and packaging
system for preparing a food product wherein the product comprises a plurality of components
including at least one susceptible component subject to heat degradation from thermal
processing, such system comprising a food component preparation line comprising at least
one controlled travel food processing line contigured to heat process a food component to a
precise degree of cooking and controlled temperature as the component travels along the food
component preparation line, a packaging station including a package handling, filling and
sealing assembly for placing the plurality of food components in a package and sealing the
package, and holding stage operative to controllably cool the sealed package and pass it out
of the system, wherein said food component preparation line delivers the plurality of food
components to the packaging station coordinating filling and sealing with the holding stage
such that a filled and sealed package of the food product passing out of the system is
sterilized without thermal degradation of the susceptible component.

In a further aspect, the present invention resides in a method of preparing and
packaging a food product, wherein the product comprises a plurality of components including
at least one susceptible component subject to heat degradation from thermal processing, such

method comprising the steps of providing a food component preparation line comprising at
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least one controlled travel food processing line configured to heat process a food
component to a precise degree of cooking and controlled temperature as the component
that travels along the preparation line, providing a packaging station, including a package
handling, filling and sealing assembly for placing the food component in a package and
sealing the package, and providing a holding stage operative to controllably cool the
sealed package and pass it out of the system, wherein said food component preparation
line delivers the precisely cooked food component to the packaging station coordinating
filling and sealing with the holding stage such that a filled and sealed package of the food
product passing out of the system 1s sterilized without thermal degradation of the
susceptible component.

In a further aspect, the present invention resides in a food preparation and
packaging system for preparing and packaging a food product wherein the product
comprises a plurality of components including at least one susceptible component subject
to heat degradation from thermal processing, such system compnsing a food component
preparation line comprising at least one controlied travel food processing line configured
to heat process at least one of the plurality of food components to a precise degree of
cooking and controlled temperature as the at least one of the plurality of food components
travels along the food component preparation hine, a pressurized aseptic packaging station
including a package handling, filhing and sealing assembly for placing the at least one of
the plurality of food components 1n a package and sealing the package, the packaging
station being maintained at an elevated pressure and temperature, and means for sterilizing
the package, the package being sterile prior to placing the at least one of the plurality of
food components therein, such that packaging occurs under sterile conditions, and a
holding stage operative to controllably cool the scaled package and pass it out of the
system, wherein said food component preparation line delivers the at least one of the
plurality of food components to the pressurized aseptic packaging station coordinating
filling and sealing with the holding stage such that a filled and sealed package of the food
product passing out of the system 1s sterilized without thermal degradation of the

susceptible component, said food component preparation line being configured to perform

essentially all cooking treatment of the at least one of the plurality of food components
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traveling in that line before reaching the packaging station and to attain a sterile
temperature level.

In yet a further aspect, the present invention resides in a method of preparing and
packaging a food product, wherein the product comprises a plurality of food components
including at least one susceptible component subject to heat degradation from thermal
processing, such method comprising the steps of providing a food component preparation
line comprising at least one controlled travel food processing line configured to heat
process at least one of the plurality of food components to a precise degree of cooking and
controlled temperature as the at least one of the plurality of food components travel along
the preparation line, providing a pressurized ascptic packaging station, including a
package handling, filling and sealing assembly for placing the at least one of the food
components 1n a package and sealing the package, the packaging station being maintained
at an elevated pressure and temperature, and further including a means for sterilizing the
package, the package being sterile prior to placing the at least one of the plurality of food
components therein, such that packaging occurs under sterile conditions, and providing a
holding stage operative to controllably cool the sealed package and pass it out of the
system, wherein said food component preparation line delivers the at least one of the
plurality of precisely cooked food components to the pressurized aseptic packaging station
coordinating filling and sealing with the holding stage such that a filled and sealed
package of the food product passing out of the system is sterilized without thermal
degradation of the susceptible component, said food component preparation line being
configured to perform essentially all cooking treatment of the at least one of the plurality

of food components traveling in that line before reaching the packaging station and before

attaining a sterile temperature level.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features of the invention will be understood from the description

below taken in conjunction with the figures showing illustrative embodiments of the

invention, wherein:

Figure 1 1illustrates the packaging method of the present invention;

5b



10

15

i |

CA 02385559 2005-03-02

Figure 2 illustrates a representative packaging line;

Figure 3 illustrates a representative food processing line suitable for the front end
of the line of Figure 2;

Figure 3A illustrates another food processing line suitable for the front end of the

line of Figure 2; and

Figure 4 shows representative temperature at the various stages of the packaging

line of Figure 2.

DETAILED DESCRIPTION

Figure 1 1s a flow chart showing basic steps of the method 100 of food processing
and packaging of the present invention. As shown, method 100 includes the step 101 of
preparing a food component and the step 102 of delivering the heated component to a
pressurized packaging system. This may be effected by a pressurized load lock or a sealed

flow connection. The packaging system then packages and seals
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the component in containers, such as trays or cans, while maintaining pressure during a
packaging step 103. In general, by pressurized, applicant means at a pressure at least
several psi above atmospheric pressure, and the effect is therefore to raise the boiling
point of water such that the food which has entered the packaging station remains well
above 100° C and undergoeé limited or minimal water loss, evaporative cooling, or
temperature drop. Where the processing line is itself at elevated pressure, the pressures
of the line and the station may be matched to avoid backflow or adiabatic cooling
events, or they may be interfaced by one or more sterile vented locks. Thus the food
components are aseptic throughout the packaging process. Preferably the packaging
station, together with the packages/seals utilized therein, is at a suitably elevated
temperature (e.g. 255°F) so that no additional heating is needed under applicable food
sterilization regulations. However, optionally, a post packaging heated or
heat-controlled holding step 104 may be provided if necessary prior to cool-down,
labeling and shipping or storing.

By "preparing" a food component, applicant means heating a food component to
a sterile temperature, and cooking or at least partially cooking the component. It will
be understood that in general, when foods are packaged under non-aseptic conditions,
proper sterilization may require lengthy post-packaging retorting or heating. As a
compensatory measure, foods packaged non-aseptically may be intentionally
undercooked in order to complete their cooking during sterilization. A drawback when
such lengthy post-packaging sterilization is required, is that all components of the food
product are subjected to the same heating, which may be excessive for some
components.

In accordance with the present invention, however, the food entering the
packaging station is prepared such that time spent in the packaging station and any
post-package heating is to be very short. Preferably, the prepared food components
entering the packaging station are to be fully cooked, or are underdone by only a small
amount corresponding to the residence time in the packaging station and residual
heating, and holding if any, before cool down 1s effected. When several components
are provided to the packaging station from different component processing lines, or are
combined from different cooking segments and/or loops prior to entry of the packaging

station, all components are substantially cooked, or else all are substantially equally
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underdone. Preferably, very precise cooking control is effected by employing
segmented, traveling batch, or graded flow obstruction continuous flow for the food
component heating lines, as described further below.

Figure 2 1llustrates a basic embodiment of a food packaging system 10 in
accordance with the present invention. As shown, the system includes a food
processing line which may illustratively comprise one or more heated conduits or
conveyors 1, and a packaging station 5. The packaging station may, for example, be an
automated mechanical assembly for loading and sealing cans or other packages, and
according to the present invention the packaging station 5 is sterile, and 1S maintained at
an overpressure P which both prevents contamination from leaks and effectively
prevents food components that have entered the station from undergoing evaporative
cooling. Preferably station 5 is maintained at a temperature of 255°F and a pressure
above about 18 psi. Food passes from the processing line 1 through an entry assembly
3 into the pressurized station 5. Station 5 also contains, or receives, packages or
package-forming material, and includes a suitable mechanism, which may be
conventional, for filling and sealing the packages.

While not illustrated, it will be understood that the package forming material
may be a material such as bulk metal, foil or polymer sheet which may for example be
provided in blanks or rolls that may be stored and shaped within, and are filled and
sealed within, the packaging station 5. Alternatively, separate container-conveying
lines may provide preformed containers such as glass containers or metal containers to
the packaging station 5. The containers are sterilized by heat exhausting, mechanical
exhausting, hot brining, steam injection or the like prior to or upon entry into the
packaging station.

Within the processing line 1, food is processed-e.g., cooked or heated with one
or more heaters or heat exchangers H,, H, arranged so that the component food F,
enters at a first end 1a and the processed food is brought to an elevated temperature and
is sterile as it exits the second end 1b to enter the packaging station. As further shown
in Figure 2, the processing line 1 preferably is configured as a continuously moving
conveyor, or as a flow within a conduit, that operates with dividers or separation
barriers 2 spaced along the line 1 so that the food component remains within a narrow

fixed subdivided chamber or bin as it travels. Its residence time is thus precisely

-



10

15

20

235

30

CA 02385559 2002-03-14

WO 01/23258 PCT/US00/40946

determined by the conveyor speed or conduit flow rate, and the temperature in each
segment, so that the food component 1s therefore cooked or heated to an accurately
defined degree before reaching the exit end 1b of the line.

The processing line 1 need not operate at high pressure, nor need it operate at a
uniform temperature, so long as 1ts temperature distribution is known. Typically, heat
may be provided by one or more surrounding ovens, steam jackets or the like.
Preferably the food components in the line attain a sterile temperature by the time they
arrive at the exit end 1b, and most preferably the pressure and temperature are both
elevated to a sterilizing range around 255°F at least in the final divider subchamber
arriving at end 1b, or else are heated to a somewhat lower but sterile temperature and
do not decrease in temperature 1n the entry station 3.

The entry station 3 is thus configured to permit pressurized entry of a batch or
quantity of food from the line 1 into the pressurized packaging station 5. Entry station
3 may be implemented as a heated, pressurizable load lock, and may further be
incorporated into the exit end 1b of the processing line 1, for example, by configuring
the exit region 1b to form a pressure seal between the outside of the conduit or line, and
the traveling barriers 2. This may be accomplished by, for example, arranging the
batch process line 1 like a linear pocket feeder in which the dividers 2 are, for example,
formed by pistons that slide within the heated processing conduit, and configuring the
end of the line to include some means for adjusting the diameter of the interior of the
tubular path to form temporary pressure seals about successive dividers as each
segment’s batch of the cooked food component is passed into the packaging station 3.
By way of example, the sliding seals and flow heating arrangement shown 1n U.S.
Patent 4,533,289 may be applied to form such a pressure-lock end segment of the
segmented processing line 1.

While Figure 2 illustrates a single processing line 1, the invention contemplates
that several such lines may all converge to the station 5. Furthermore, the entry station
or lock 3 may be configured with valves and/or a manifold to receive product inputs
from all the lines either successively, or simultaneously. This is especially useful when
plural food components are to be packaged in the same package. The actual form of the
entry station 3 and packaging station 5 may vary, depending upon the particular food

components and their mode of transport, and may for example include one or more
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flow conduit connections, pressurized steam inlets for driving or unloading the flow,
and one or more conveyor belts, or dosing pumps for liquid-based foods, or discrete
robotic product handling segments, so as to receive and transport heated batches of the
respective food components into the packaging station 5, to place the correct amount or
arrangement of each component in the package, and seal the package.

Thus, each preparation line such as, for example, a high pressure heated
conduit, a covered batch conveyer or similar line, prepares its ingredient at a
temperature and time suitable for the particular ingredient, and the preparation lines
converge to a packaging station where the prepared food components, having attained a
high temperature, and preferably also an elevated pressure, enter a pressure chamber in
which filling of the cans or packages 20 occurs. The pressure is adequate to prevent
influx of non-sterile air from the atmosphere and Iimits evaporation while the foods
making up the product remain near or above a required sterilizing temperature during
filling and sealing. The sealed containers 20 are then preferably held in a sterilizing
chamber for a brief time, after which they are cooled, labeled and placed in their
shipping container such as on a pallet or in a carton. The cans or packages 20 are
sterile, which for certain packaging material may be effected by gas sterilization or
other cold process, or they may be heated before packaging occurs. In addition,
packages may be passively heated by the hot food components or be heated in the
station 5, or may be heated separately in an exit oven or retort for a relatively brief
time. In the case of foil tray freezer packages, for example, once packaged they may
pass to a flash freezer 15 to cool down before labeling and packing in cartons.

Applicant envisages that by employing a segmented travel cooking line, an exact
degree of done-ness or under-doneness may be achieved within a very narrow tolerance
for each food component, so that the pre-packaging heating plus the packaging heating
results in a packaged product that remains or becomes precisely or fully cooked, and is
also sterile. The only constraint is that in accordance with the present invention, all
components of the packaged food are delivered from line 1 at elevated temperature to
the aseptic and pressurized packaging station 5 so that the total process proceeds under
aseptic conditions, and final sterilization time is low. For example, the package may be
sterilized in under one minute, and food may be packaged such that the amount of

additional heating at packaging is effectively limited to heating the package itself, rather
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than its contents. When sterilized packaging is supplied to the packaging station, cool-
down may begin immediately when the product has been fully cooked, or when
additional cooking is necessary, 1t may proceed by thermal diffusion within the already-
heated product. In this case, the further heating may be effected simply by utilizing a
controlled-cooldown holding time, or providiag a small additional amouni of heat to
limit the rate of post-packaging temperature drop. Prior to the packaging and sealing
stage, the packaging may be sterilized off-line, and may be sterilized by non-thermal
means, such as an ozone wash or exposure to radiation. This allows heat-sensitive
packaging materials to be employed for products or packaged foods where harsh
sterilization conditions would otherwise prevent their use. Thus, by providing a
process line wherein batch or segmented flow product is passed, or is combined and
then passed, directly to a pressurized aseptic packaging station, all aspects of cooking
are exactly controlled, and the remaining level of heating required for sterilization does
not degrade the taste or texture of fragile or heterogeneous foods, or the physical
properties of the package.

This arrangement of processing and packaging steps allows new combinations of
foods to be processed and packaged together in a manner that produces a high quality
product. For example, small fragile components such as peas may be processed to limit
cooking while reaching aseptic conditions imrnediately prior to packaging, while larger
components may be processed in a separate longer line to achieve substantially
complete cooking while arriving at a high temperature. Other components such as
sauces which may be of stable quality at high temperatures for extended times may
reside in a pressurized feed conduit. When combined in the pressurized packaging
station, the more fragile ingredients may complete their cooking in the package or
during the internal heat transfer prior to and during post packaging cool-down, waile no
substantial additional heat is added to any of the ingredients.

Figure 3 illustrates a representative segmented travel process line.
Implementation of such lines for fluid flows are discussed more fully in the above-
mentioned U.S. patent 4,533,289, and in the published internationa! patent application

WO 99/40384 entitled Segmented Flow Device. The food component line may
include one or more pumps, holding sections, or intermediate feed inlets in addition to

dividers in the processing line. Furthermore, the dividers may be linked, or may be
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effected by using freely circulating spacers such as large plastic spheres to define batch

boundaries and prevent irregular forward-or back-flow.

As briefly indicated above, the present invention also contemplates embodiments
wherein the food processing line has a more complex construction, in which several
different food components are processed and combined in a single line ahead of the
packaging station 5. One such food cooking process line is shown schematically in
Figure 3A. As shown in that figure, an input food processing line 21 may include
plural segments 22, 23, 24, 25 which connect together at branch point or in series, with
different food components being injected under pressure into the line at different stages
thereof. This may typically be eftected by selectively opening and closing valves
leading to sterile pressure sources, reservoirs of food component, and vents to fill,
transport or flush the contents of segments of the conduit.

Thus, for example, as shown in Figure 3A, a first food product F, at pressure P,
enters through a valve V, or other input/output configuration to the initial heated
processing segment 22. A second food component F, enters through a similar
inlet/outlet section, again represented schematically as a valve V, to join the first
component in traveling along heated processing segment 23. The inlet/outlet stations
may be implemented with dividers similar to those shown in the aforesaid international
patent application, or those illustrated in Figure 3, or may be otherwise implemented by
providing suitable sets of valves and steam or pressure sterile sources for driving a
component into a container, evacuating a segment of pipe and venting it, receiving a
second component and driving them along. Continuing with the description of Figure
3A, a third food component F; enters a branch segment 24 shown as an extended heated
loop with heaters H;, H, to heat that component for a time and at a rate effective to
achieve a suitable degree of cooking and sterilization before entry at a third input/output
valve segment V,;. The combined substantially processed food components pass to a
mixing chamber or segment 25 where they are non-destructively mixed to provide a
substantially homogeneous but multi-component food product at the inlet 3 of the
packaging station 5. It will be understood that the schematic illustration is simplified,
in that each of the inlet/outlet portions may require several valves or intermediate
conduit sections which can be flushed, vented and then opened to new product while

preserving sterility of the enclosed flow path defined by the conduits valves and
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pressure/vent sources. Further, the various branch conduits may be of different sizes to
allow appropriate flow volumes and rates of cooking to be achieved for the amounts of
each component entering the final mix. This provision of a branched inlet flow line
rather than separate inlet lines to the packaging station 5 may be preferred in situations
where the packaged product itself is a liquid and where sedimentation or separation of
the components during passage through the processing line 21 does not arise. In each
case, as discussed above for the basic embodiment of the invention, the food product
entering the packaging station 5 at inlet 3 is pressurized, heated to a substantial level,
and has undergone substantially all, or a controlled or preferably uniform partial level
of the required heating necessary for its cooking and sterilization under applicable
process schedules for tfood of that type.

Figure 4 illustrates representative temperature as food components pass along
the preparation line 1, loading lock 3 and packaging station 5. As shown, temperature
rises during processing, and remains elevated between preparation and packaging, lying
In an aseptic band above the level that would require re-processing or post-packaging
sterilization, so that little, if any, additional heat is needed to assure sterility of the
packaged product, and cool-down: may be effected very quickly after packaging.

The 1nvention being thus described, further variations and modifications will
occur to those skilled 1n the art, and all such variations and modifications are
considered to be within the scope of the invention, as defined herein and by the claims
appended hereto and equivalents thereof.

What is claimed 1s:
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CLAIMS
1. A food preparation and packaging systern for preparing and packaging a food

product wherein the product comprises a plurality of components including at least one
susceptible component subject to heat degradation from thermal processing, such system
comprising

a food component preparation line comprising at least one controlled travel food
processing line configured to heat process at least one of the plurality of food components to
a precise degree of cooking and controlled temperature as the at least one of the plurality of
food components travels along the food component preparation line,

a pressurized aseptic packaging station including a package handling, filling and
sealing assembly for placing the at least one of the plurality of food components in a
package and sealing the package, the packaging station being maintained at an elevated
pressure and temperature, and

means for sterilizing the package, the package being sterile prior to placing the at
least one of the plurality of food components therein, such that packaging occurs under
sterile conditions, and

a holding stage operative to controllably cool the sealed package and pass 1t out of
the system,

wherein said food component preparation line delivers the at least one of the
plurality of food components to the pressurized aseptic packaging station coordinating
filling and sealing with the holding stage such that a filled and sealed package of the food
product passing out of the system 1s sterilized without thermal degradation of the
susceptible component, said food component preparation line being configured to perform
essentially all cooking treatment of the at least one of the plurality of food components
traveling 1n that line before reaching the packaging station and to attain a sterile temperature

level.

2. The food preparation and packaging system of claim 1, comprising plural separate

food component preparation lines each delivering the component foods to said packaging

station.

3. The food preparation and packaging system of claim 1, wherein said controlled

travel food processing line delivers food components in segments with a narrowly defined
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degree of cooking, at least a final segment being sealed such that the food components pass

from the food component preparation line under pressure to the packaging station without

substantial drop 1n temperature.

4. The food preparation and packaging system of claim 1, wherein said food
components are delivered in sealed pressure batches such that they pass from the food

component preparation line to the packaging station without substantial pressure reduction.

5. The food preparation and packaging system of claim 1, wherein said food
components are processed in plural separate lines each adapted to precisely heat at least one
of the plurality of food components, and separate lines each enter the packaging station
under pressure to allow simultaneous filling of a package with all of said components

without occurrence of a substantial temperature drop.

6. The food preparation and packaging system of claim 1, further comprising a package
delivery line configured for delivering sterile packages to said packaging station for filling

with said plurality of food components.

7. The food preparation and packaging syst=m of claim 1, wherein said packaging
station holds a supply of bulk packaging material, and forms said bulk packaging materal

into packages entirely within the packaging station for filling with said food component.

8. The food preparation and packaging system of claim 7, further comprising a flash

heater for heating said packages prior to filling.

9. A method of preparing and packaging a food product, wherein the product
comprises a plurality of food components including at least one susceptible component
subject to heat degradation from thermal processing, such method comprising the steps of
providing a food component preparation line comprising at least one controlled
travel food processing line configured to heat process at least one of the plurality of food
components to a precise degree of cooking and controlled temperature as the at least one of

the plurality of food components travel along the preparation line,
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providing a pressurized aseptic packaging station, including a package handling,
filling and sealing assembly for placing the at least one of the food components 1n a package
and sealing the package, the packaging station being maintained at an elevated pressure and
temperature, and further including a means for sterilizing the package, the package being
sterile prior to placing the at least one of the plurality of food components therein, such that
packaging occurs under sterile conditions, and

providing a holding stage operative to ccntrollably cool the sealed package and pass
it out of the system,

wherein said food component preparation line delivers the at least one of the
plurality of precisely cooked food components to the pressunized aseptic packaging station
coordinating filling and sealing with the holding stage such that a filled and sealed package
of the food product passing out of the system is sterilized without thermal degradation of the
susceptible component, said food component preparation line being configured to perform
essentially all éooking treatment of the at least one of the plurality of food components
traveling in that line before reaching the packaging station and before attaining a stenle

temperature level.

10.  The method of claim 9, wherein the step of providing a food component preparation
line includes providing a segmented travel heating line to uniformly heat process at least

one of said plurality of food components.

11.  The method of claim 10, wherein the step of providing a food component

preparation line includes providing a preparation line that substantially cooks at least one of

said plurality of food components.

12.  The method of claim 9, wherein the step of providing a food component preparation
line includes providing a multiple-conduit preparation line that substantially cooks at least

one of said plurality of food components.

13.  The method of claim 9, wherein the step of providing a food component preparation
line includes providing a multiple-conduit preparation line that uniformly undercooks at

least one of said plurality of food components.

. 15.



CA 02385559 2005-03-02

0l
PREPARE FOOD
COMPONENT
-102
DELIVER HEATED
COMPONENT TO
PRESSURIZED

PACKAGING STATION

103
PACKAGE and SEAL
UNDER PRESSURE

104 POST
SHORT HEAT CYCLE PACKAGING
_____ (optional)

111G, 1



CA 02385559 2005-03-02

L I I I R




CA 02385559 2005-03-02

& OLA

N 0741 1IN004d

>

(KOILVIS TVIS/XIVS 0L) 110 1ING0YJ A//.
e




CA 02385559 2005-03-02




CA 02385559 2005-03-02

| WIS
1000 / 1VIH | +

JIVIIV - 150d | FIVXIVd | F4115574d LNINOIHOT (001
e - r il

7 OLA

%&\3\\“ WISST90Ud

ill'i[ij

A4

e Saaaamiveky sssaaasamny GEEPEEEENp SSE——

051

00c

W oNv e §27

05¢

lllllllll N\l yupae T8
J1Y11S 092

_
|
|
|
|
_ ¢/
_
|
_

...._._l._._..._....._
|
|

TEMPERATURE °F



101

PREPARE FOOD
COMPONENT

v -102
DELIVER HEATED

COMPONENT TO
PRESSURIZED
PACKAGING STATION

m

PACKAGE and SEAL
UNDER PRESSURE

I Tm

- R . 104 POST
SHORT HEAT CYCLEJ PACKAGING

(optional)



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - abstract drawing

