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HEATED FELD RATIONS AND ASSEMBLES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Application Ser. No. 61/086.356, filed on Aug. 5, 2008, 
for Heated Field Rations and Methods of Operating the Same, 
and U.S. Provisional Application Ser. No. 61/143,982, filed 
on Jan. 12, 2009, for Heated Field Rations and Methods of 
Operating the Same, the entireties of which are hereby incor 
porated herein. 

TECHNICAL FIELD 

0002 Embodiments of the present invention generally 
relate to field rations and, more particularly, to heated field 
rations and related packaging and heater assemblies for use 
with the same. 

BACKGROUND 

0003. A field ration is a highly transportable meal used by 
the military and other organizations where food is to be pro 
vided to personnel operating in remote locations. In the mili 
tary context, a field ration is referred to as a Meal, Ready to 
Eat, or “MRE. MREs are lightweight, compact and provide 
personnel (e.g., Soldiers) with a high-calorie and quality meal 
while operating in the field. Field rations are available in a 
variety of different sizes. For example, an MRE may be 
designed and packaged to feed a single individual, while a 
Unitized Group Ration, or “UGR,” is sized and designed to 
feed large groups of personnel or soldiers in the field. 
0004 Field rations have many other uses outside of the 
military context and may be consumed in any location where 
traditional cooking methods are not available, impractical 
and/or undesirable. Government and civil organizations may 
provide field rations to victims of natural disasters in their 
relief efforts. Field rations may be stored in the home or office 
in preparation for a natural disaster Such as an earthquake or 
a tornado, for example. Field rations also have many com 
mercial and residential uses, and may be used by hikers, 
hunters and adventurers when exploring remote areas. In 
addition, field rations may be consumed in the home or 
enjoyed at outdoor dining experiences where cooking is not 
possible or is undesirable. 
0005. Some varieties of field rations utilize a flameless 
heat source to heat the ration so that a soldier or individual 
may enjoy a hot meal without the need for fire. These heated 
field rations comprise a flameless ration heater that utilizes a 
water-activated reaction wherein water is mixed with magne 
sium to generate the requisite heat. However, this chemical 
reaction produces an undesired and potentially dangerous 
hydrogen gas. Therefore, heated field rations of this variety 
are not desired for activation and consumption in a tent, mess 
hall, home or other buildings having enclosed spaces. More 
over, a large field ration Such as a UGR, because of its large 
size, generates a significant amount of hydrogen gas, thus 
making activation of several large field rations in close proX 
imity to one another an issue. 

SUMMARY 

0006. In one embodiment, a field ration packaging assem 
bly includes a ration housing and a food tray. The ration 
housing includes a lid panel having at least one air exhaust 
Ventanda wall panel having at least one intake vent. The food 
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tray may be positioned above a heat Source. The at least one 
air exhaust vent and at least one air intake vent may be in fluid 
communication Such that upon activation of the heat source, 
air enters the ration housing through the at least one air intake 
vent, passes over the heat source and exits the ration housing 
at the at least one exhaust vent. 
0007. In another embodiment, a field ration packaging 
assembly includes a ration housing and a food tray. The food 
tray may be suspended above a heat source by a tray Support. 
The ration housing may include a lid panel having a recircu 
lation vent and a plurality of exhaust vents, and a wall panel 
having at least one intake vent. The recirculation vent, the 
plurality of air exhaust vents and the at least one air intake 
vent may be in fluid communication Such that upon the acti 
Vation of the heat Source, air enters the ration housing through 
the air intake vent, passes between the food tray and the heat 
Source and exits the ration housing at the exhaust vents. 
0008. In yet another embodiment, a field ration includes a 
heater system and a ration housing having a first panel and a 
second panel. The first panel may include at least one intake 
vent and the second panel may include at least one exhaust 
vent. The heater system may be positioned within the ration 
housing and include a fuel Source in fluid communication 
with a heat Source having a catalyst. The heat source is oper 
able to create an exothermic reaction upon the contact of fuel 
with the catalyst, and upon initiation of the exothermic reac 
tion, air enters into the ration housing through the at least one 
intake vent and exits the ration housing at the at least one 
exhaust vent by natural convection. 
0009. In yet another embodiment, a heater system for a 
field ration includes a heat pad assembly, a first activation 
mechanism, and a second activation mechanism. The heat 
pad assembly may be in communication with a fuel cartridge 
through at least one fuel line. The first activation mechanism 
may be associated with the fuel cartridge and include a pull 
pin protruding from the fuel cartridge, wherein removal of the 
pull-pin initiates flow of fuel from the fuel cartridge into the 
fuel line. The second activation mechanism may be located 
between the heat pad assembly and the fuel cartridge, and 
may include a valve assembly in communication with the fuel 
line, whereinactivation of the valve assembly initiates flow of 
fuel from the valve assembly toward the heat source through 
the fuel line. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010. The embodiments set forth in the drawings are illus 
trative and exemplary in nature and not intended limit the 
inventions defined by the claims. Moreover, the individual 
features of the drawings will be more fully apparent and 
understood in view of the detailed description. The following 
detailed description of specific embodiments can be best 
understood when read in conjunction with the following 
drawings, where like structure is indicated with like reference 
numerals and in which: 
0011 FIG. 1 is a perspective front view of an exemplary 
heated field ration in a closed position according to one or 
more embodiments of the present disclosure; 
0012 FIG. 2 is a perspective rear view of an exemplary 
heated field ration in a closed position according to one or 
more embodiments of the present disclosure; 
0013 FIG. 3 is a perspective front view of an exemplary 
heated field ration in an open position according to one or 
more embodiments of the present disclosure; 



US 2010/0059.039 A1 

0014 FIG. 4 is a cross-sectional view of an exemplary 
heated field ration in a closed position along plane 2A accord 
ing to one or more embodiments of the present disclosure; 
0015 FIG. 5 is an exploded perspective view of an exem 
plary heated field ration in an open position according to one 
or more embodiments of the present disclosure; 
0016 FIG. 6 is a perspective view of an exemplary flame 
less ration heater assembly according to one or more embodi 
ments of the present disclosure; 
0017 FIG. 7 is a perspective view of an exemplary fuel 
line assembly according to one or more embodiments of the 
present disclosure; 
0018 FIG. 8 is a perspective view of an exemplary flame 
less ration heater assembly according to one or more embodi 
ments of the present disclosure; 
0019 FIG. 9 is an exploded view of an exemplary fuel 
cartridge according to one or more embodiments of the 
present disclosure; 
0020 FIG. 10A is a top view of an exemplary ration hous 
ing in an unfolded position according to one or more embodi 
ments of the present disclosure; 
0021 FIG. 10B is a top view of an exemplary tray insert in 
an unfolded position according to one or more embodiments 
of the present disclosure; and 
0022 FIG. 11 is a perspective view of an exemplary heated 
field ration wrapped in an exemplary bag according to one or 
more embodiments of the present disclosure. 

DETAILED DESCRIPTION 

0023 Generally, embodiments described herein relate to 
heated field rations. Particularly, referring initially to FIG. 5, 
embodiments relate to heated field rations that utilize a modu 
lar packaging design that incorporates a flameless ration 
heater system to effectively heat a field ration. Embodiments 
may be operated and consumed in a variety of locations and 
under any circumstances (e.g., military operations, recre 
ational activities, outdoor dining experiences and disaster 
preparedness operations). As will be discussed herein, the 
heated field ration may generally comprise a ration housing 
having one or more exhaust and/or intake vents, a tray insert, 
a food tray enclosing a food item or items, and a flameless 
ration heater system. The modular components cooperate to 
efficiently heat the food item or items contained within the 
ration housing. 
0024. As will be described in detail below, the flameless 
ration heater system uses a catalytic combustion heat Source 
that, upon activation, introduces a mixture of fuel vapor and 
air to a catalyst located under the food tray that promotes 
flameless combustion of the fuel. As disclosed in U.S. Pub. 
No. 2004/0209206, the entire disclosure of which is hereby 
incorporated by reference herein, the fuel may be methanol, 
formaldehyde, formic acid, 1,3,5-trioxane, dimethylether, 
acetone, pentane and others. The catalyst may comprise a 
noble metal catalyst, such as platinum and/or ruthenium, for 
example. The flameless combustion methods described 
herein may provide clean and efficient heat to the food items 
within the heated field ration while producing water and CO 
as byproducts. While U.S. Pub. No. 2004/0209206 has been 
incorporated herein by reference with respect to description 
of the heater system and/or components thereof, it should be 
understood that heater systems, fuels and catalysts of the 
present disclosure are not limited thereto. 
0025 Referring to FIGS. 1-3, an exemplary heated field 
ration or field ration packaging assembly 10 is illustrated. The 
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exemplary heated field ration 10 may be of any desired size 
(e.g., an MRE for feeding an individual or a large UGR for 
feeding many individuals), and may comprise a ration hous 
ing 12 (best illustrated in FIGS. 1 and 3) that defines an 
enclosure 15 (see FIG. 5) that encloses the modular compo 
nents and food items of the heated field ration 10. The ration 
housing 12 may be made of any material that is capable of 
withstanding the elevated temperatures generated by the 
ration heater system as well as providing insulating proper 
ties. Exemplary materials include, but are not limited to, 
paperboard materials (e.g., corrugated cardboard), plastics, 
composites, metals and other similar materials or combina 
tions thereof. The embodiment illustrated in FIGS. 1 and 2 
comprises a ration housing 12 that is folded into an exemplary 
field ration shape. FIG. 10A illustrates an exemplary ration 
housing 12 in an unfolded State. However, it is contemplated 
that the ration housing 12 may also be formed into a field 
ration shape by other means, such as molding, for example. 
0026. The ration housing 12 may comprise one or more 
vents (e.g., 90,92,94 and 96) for the intake of fresh ambient 
air and for exhausting carbon dioxide, water vapor and excess 
heat produced by the catalytic reaction. In the illustrated 
embodiment, one side (e.g., wall panel 18) of the ration hous 
ing 12 comprises an intake vent 90, which has an optional 
protective screen 91 positioned within to prevent a user's 
fingers from inadvertently entering the intake vent 90 and 
touching the heat source housed within the enclosure 15 
defined by the ration housing 12. The intake vent 90, which is 
not limited to the illustrated configuration and may be of any 
configuration and size, allows ambient air to enter the enclo 
Sure 15 and pass over the Source (e.g., heat pad assembly 80, 
see FIG. 4). In other embodiments, multiple intake vents may 
be provided. 
0027. The ration housing 12 may also have one or more 
exhaust vents (e.g., exhaust vents 92 and 94) positioned on a 
lid panel 13. The exhaust vents 92.94 may be located at an 
exhaust end of the ration housing 12 that is opposite of the end 
in which the intake vent 90 is located such that air may travel 
across the heat pad assembly 80 (discussed later herein) 
before exiting the enclosure 15. A second intake vent (e.g., 
recirculation vent 96) may also be provided on the lid panel 13 
of the ration housing 12 at the air intake end to facilitate 
recirculation of air into the enclosure 15 and across the food 
item and heat Source. 

0028. Also illustrated in FIGS. 1 and 2 are exemplary 
activation mechanisms for activating the thermal catalytic 
reaction. As illustrated, a first activation mechanism 34 (see 
pull-pin 37) and a second activation mechanism 33 are pro 
vided. The two activation mechanisms may be provided as a 
feature to prevent inadvertent activation of the heated field 
ration 10 during transport or handling, for example. It is 
contemplated that a single activation mechanism or more than 
two activation mechanisms may also be utilized. 
0029 Referring now to FIG. 3, an exemplary field ration 
packaging assembly 10 is illustrated in an open position. The 
lid panel 13 of the ration housing 12 comprises side flaps 55 
and 56 laterally disposed along flap 59 that may be inserted 
into slots 57 and 58 to place the field ration packaging assem 
bly 10 into a closed position. In some embodiments, a tray 
insert 60 may be provided within the enclosure 15 defined by 
the ration housing 12. The tray insert 60 may include a fuel 
cartridge housing 20 that retains a fuel cartridge 30 and pro 
vides support fortray support 50 and food tray 22 (shown as 
empty). Food items to be heated and consumed by the user are 
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maintained within the food tray 22. The food tray 22 may be 
made of a plastic material capable of withstanding heat gen 
erated by the heat pad assembly, Such as polypropylene, for 
example. The food tray 22 may also be made of a metallic or 
composite material. The tray insert 60 may be made of suit 
able materials as those used for the ration housing 12, Such as 
cardboard, metal, or plastic, for example. In the exemplary 
field ration 10 illustrated in FIG. 3, a tray support 50, which 
may be a configured as a grate made of a material capable of 
conducting heat (e.g., metal and/or metal alloys), Straddles 
the tray insert 60 and supports the food tray 22. 
0030 FIGS. 4 and 5 illustrate the modular components of 
an exemplary heated field ration or field ration packaging 
assembly 10. FIG. 4 is a cross-sectional view along plane 2A 
of FIG. 1, while FIG. 5 is an exploded perspective view of an 
exemplary heated field ration 10 in an open position. As 
illustrated, the tray insert 60 having a rectangular box design 
with an open portion and a partially enclosed fuel cartridge 
housing 20 rests within the enclosure 15. The fuel cartridge 
housing 20 may be positioned at one end of the tray insert 60 
to allow air to flow into the intake vent 90 and out of the 
exhaust vent or vents 94,92. A fuel cartridge 30 containing 
liquid fuel for reacting with both ambient air and the catalyst 
provided within the heat pad assembly 80 may be positioned 
within fuel cartridge housing 20. The tray insert 60 may also 
have a heat source support panel 53 in which a heat pad 
assembly 80 (described hereinbelow) may be positioned. 
FIG. 10B illustrates an exemplary tray insert 60 in an 
unfolded state which may be folded into a tray insert structure 
prior to the assembly of the heated field ration 10. Flap por 
tion 21 may be folded over to create the fuel cartridge housing 
20 that is illustrated in FIG.5. Portions 62A and 62A, as well 
as portions 63A and 63B, may be folded to create tray insert 
walls 62 and 63, respectively. Portions 53B and 53C may be 
folded over to rest upon portion53A, thereby creating the heat 
source support panel 53. The notches 72A, 72A", 72B' and 
72B" may align after folding the tray insert 60 to form fuel 
line holes 72A and 72B, respectively (see FIG. 5). It is con 
templated that the tray insert 60 may be made by other meth 
ods, such as molding, for example. 
0031. The exemplary tray support 50 illustrated in FIGS. 4 
and 5 comprises a grate having three horizontal slats and first 
and second flanges 51A and 51B for engaging the tray insert 
walls 62 and 63 of the tray insert 60. The tray support 50 may 
be shaped and configured to accept and Support the food tray 
22, and to conduct and transfer heat radiated from the heat 
Source to the food items within the food tray 22 (e.g., Such as 
through mesh design). The tray support 50 is not limited to the 
configuration as illustrated in FIGS. 4 and 5. In another 
embodiment, the tray support 50 may not have three slats but 
rather a single surface, for example. The tray support 50 may 
also be configured to engage tray insert 60 in any Suitable 
manner, such as by way of tabs and corresponding slots, for 
example. In another embodiment, the tray insert 60 and tray 
support 50 may be integrally formed within the ration housing 
12. 

0032. In the illustrated embodiment, the field ration pack 
aging assembly 10 comprises a heat guide 24 that is posi 
tioned on a food tray supporting surface of the tray support 50. 
The food tray 22 rests on the heat guide 24 and is maintained 
by the tray support 50. The heat guide 24 may be made of a 
material capable of absorbing and dissipating heat generated 
by the heat pad assembly 80 that is positioned below the tray 
support 50. The heat guide 24 may be made of a metallic 
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material. Such as aluminum, for example. The heat guide 24 
may be of a thickness such that heat is absorbed and dissi 
pated evenly. The heat guide 24 may prevent uneven regions 
of relatively high heat (i.e., “hot spots”) from reaching the 
food tray 22, thereby enabling an even heat distribution to the 
food tray 22. In one embodiment, the heat guide 24 may 
comprise an aluminum foil having a black coloring to 
enhance heat absorption. The black coloring may be applied 
to the aluminum foil by a printing process, such as a rotogra 
Vure or a flexographic printing process, for example. The heat 
guide 24 may also be attached directly to the food tray 22. In 
other embodiments, a heat guide 24 may not be utilized and 
the food tray 22 may rest directly on the tray support 50. 
0033. In other embodiments, the tray support 50 and tray 
insert 60 may be configured as a single tray Supportunit and 
not as two distinct components. For example, the tray Support 
of this embodiment may provide a surface in which the heat 
pad assembly 80 may rest, and may comprise a fuel cartridge 
housing 20 and a tray Support Surface in which the food tray 
22 may be held. Other embodiments may utilize only a tray 
insert 60 and not a tray support 50 to retain the food tray 22 
within the heated field ration housing 12. The food tray 22 
may have a flange 25 that runs around the perimeter of the 
food tray 22 and engages the first and second tray insert walls 
62 and 63 of the tray insert 60. In such an embodiment, food 
tray 22 may be supported by flange 25. Hence, the food tray 
22 is not coupled to the heat pad assembly 80 on a bottom 
Surface in this embodiment such that air can pass between 
food tray 22 and the heat source or heat pad assembly 80. In 
another embodiment, food tray 22 may be supported by tray 
support 50 and/or flange 25. In another embodiment, the heat 
pad assembly 80 may be coupled directly to a bottom surface 
of the food tray 22, which may be made of a thermally 
conductive material. Such as metal and/or metal alloys, for 
example. 
0034. An exemplary flameless ration heater system 19 as 
illustrated in FIGS. 6-9 will now be described. Generally, the 
heater system may include, but is not limited to, a fuel car 
tridge 30, first and second activation mechanisms 34, 33 in 
fluid communication with the fuel cartridge 30, fuel lines 70. 
70A and/or 70B, fuel delivery capillaries 85A and 85B, and 
heat pad assembly 80. 
0035. As illustrated, the fuel cartridge 30 is configured as 
cylinder that stores liquid fuel in an inner chamber. To prevent 
inadvertent flow or spillage of fuel from the fuel cartridge 30 
due to a puncture or other failure of the fuel cartridge 30, the 
fuel cartridge 30 may be wrapped in a fuel absorbent material 
35. The fuel absorbent material 35 may absorb and retain fuel 
that may unintentionally leak from the fuel cartridge 30. As 
illustrated in FIGS. 5 and 6, the fuel absorbent material 35 
may be wrapped around the fuel cartridge 30 and sealed in a 
fuel cartridge wrapping 31. The fuel cartridge wrapping 31, 
which may be made of plastic or other materials that are not 
permeable to methanol or other types of fuel, may further 
prevent the flow of fuel from the fuel cartridge 30 to the 
Surrounding environment. In other embodiments, the fuel 
cartridge 30 may not be wrapped in a fuel absorbent material, 
as illustrated in FIG. 8. 

0036 Activation mechanisms may be utilized to initiate 
and/or control the flow of fuel from the fuel cartridge 30 to the 
heatpadassembly 80 (described in detail below). Referring to 
the exemplary heating system illustrated in FIGS. 6 and 9, the 
first activation mechanism 34 (e.g., pull-pin 37) may be 
located at a first end of the fuel cartridge 30 while the second 
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activation mechanism 33 may be located along wall panel 14 
at housing opening 23, as illustrated in FIG. 1. 
0037. The exemplary first activation mechanism 34 illus 
trated in FIG. 2 comprises a pull-pin 37 that protrudes out of 
wall panel 16 through opening 36. As illustrated in FIG.9, the 
first activation mechanism 34 may further comprise a gasket 
48 positioned on a plunger 46. Within or upon the plunger 46 
may rest a spring cone 44 that accepts a spring 42. The spring 
42 may be compressed upon the spring cone 44 with a cap 40 
Such that the spring 42 and cap 40 are positioned below a 
pull-pin recess 45 (i.e., the spring 42 may be compressed 
between the pull-pin recess 45 and plunger 46). The pull-pin 
37 may be inserted into the pull-pin recess 45 to retain the cap 
40 and spring 42 on the spring cone 44. The spring 42, spring 
cone 44, plunger 46 and gasket 48 may be positioned within 
the fuel cartridge 30, which may contain fuel. The cap 40 may 
then be secured to the fuel cartridge 30 by threads or other 
attachment means. The fuel cartridge 30 may further com 
prise a nozzle end 49 in which fuel may flow upon the acti 
vation of pull-pin 37 (i.e., removing pull-pin 37 from the 
pull-pin recess 45). 
0038 Referring to FIGS. 6 and 8, the second activation 
mechanism 33 may comprise an ON/OFF control 38 that is 
coupled to a valve assembly 32 having a valve. The second 
activation mechanism 33 may be coupled to the fuel cartridge 
30 via the fuel line 70. The valve assembly 32, which may be 
controlled by the second activation mechanism 33, may be 
configured to allow fuel to flow toward the heatpadassembly 
80 when the second activation mechanism 33 is in the “ON” 
position. In one embodiment, the second activation mecha 
nism 33 and valve assembly 32 may cooperate to control the 
flow rate of fuel through the valve assembly 32, thereby 
controlling the amount of fuel that reaches the heat pad 
assembly 80. It is contemplated that the first and second 
activation mechanisms 34, 33 are not limited to the pull-pin 
37 and ON/OFF control 38 configurations as illustrated in 
FIGS. 1 and 2. For example the first and second activation 
mechanisms 34, 33 may include, but are not limited to, toggle 
Switches, push-button Switches, Solenoids and any other 
mechanism that is configured to selectively allow fuel to flow 
toward the heat pad assembly 80. 
0039. As described above, a fuel line 70, which may be 
made of any suitable material, may run from the fuel Source 
(e.g., fuel cartridge 30) to the valve assembly 32, and then 
toward the heatpadassembly 80. In embodiments that utilize 
only one activation mechanism, Such as the first activation 
mechanism 34 describe above, the fuel line 70 may run from 
the fuel cartridge 30 directly to the heat pad assembly 80. 
0040. Referring to FIGS. 5-8, after exiting the valve 
assembly 32, the fuel line 70 may split into two fuel line 
segments 70A and 70B that run along each side of the heatpad 
assembly 80 and enter the heatpadassembly 80 at a fuel entry 
end. The fuel lines 70A and 70B may be positioned in the 
space between the tray insert 60 and the ration housing 12 
(e.g., between tray insert walls 62 and 63 of the tray insert 60 
and wall panels 17 and 14 of the ration housing 12, respec 
tively). The fuel lines 70A and 70B may enter the tray insert 
60 via fuel line holes 72A and 72B as illustrated in FIGS. 4 
and 5. The heat pad assembly 80 may be positioned in a 
central location within the tray insert 60 on heat source Sup 
port panel 53. The two fuel lines 70A and 70B may run to the 
opposite side of the tray insert 60 (see FIG. 5) and may be 
coupled to fuel delivery capillaries 85A and 85B, respectively 
(see FIG. 7). The fuel delivery capillaries 85A and 85B may 
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be an integral component of the fuel lines 70A and 70B, or 
may be connected to the fuel lines 70A and 70B by coupling 
CaS. 

0041. The fuel delivery capillaries 85A and 85B may be 
configured to evenly distribute fuel to the heat pad assembly 
80. In one embodiment, the fuel delivery capillaries 85A and 
85B may have a plurality of holes through which fuel enters 
the heat pad assembly 80. The fuel line 70 may also be 
configured such that it is not split into two fuel lines 70A and 
70B but rather enters the heatpadassembly 80 as a single tube 
or line. The fuel line 70 may also run along only one side of 
the heatpadassembly 80 and then split into fuel lines 70A and 
70B just prior to entering the heat pad assembly 80, as illus 
trated in FIG. 8. 

0042 Some embodiments may further comprise fuel 
restrictors 75 within the fuel lines 70, 70A and/or 70B to 
control the rate of fuel flow from the fuel cartridge 30 to the 
heat pad assembly 80. Referring to the embodiment illus 
trated in FIG.7, the fuel restrictor 75 may be a capillary tube 
having a diameter that is smaller than the diameter of the fuel 
line 70, 70A and/or 70B. The smaller diameter of the fuel 
restrictor 75 reduces the flow of fuel. Fuel restrictors 75 may 
be coupled in series along the fuel line 70, 70A and/or 70B to 
reduce the flow rate of the fuel. Although the exemplary 
embodiment illustrated in FIGS. 5-7 has fuel restrictors 
coupled along fuel lines 70A and 70B, the fuel restrictors 75 
may also be coupled along fuel line 70 prior to splitting into 
fuel lines 70A and 70B. 

0043. Any number of fuel restrictors 75 may be added to 
the flameless ration heater system 19 to control the amount of 
heat generated. For example, to reduce the amount of heat 
provided by the heat pad assembly 80, the number of flow 
restrictors 75 may be increased. Conversely, fewer fuel 
restrictors 75 may be used if more heat is desired. Fuel restric 
tors 75 may be easily added or removed from the fuel lines 70. 
70A and/or 70B by coupling the fuel restrictor 75 into the 
existing fuel line. The number of fuel restrictors 75 may be 
determined based upon the type of food that is to be heated. As 
an example and not a limitation, a field ration containing 
proteins, vegetables and/or starches may comprise two fuel 
restrictors 75 within each fuel line segment 70A and 70B for 
a total of four fuel restrictors 75. A field ration containing 
desserts may require less heat, and therefore may utilize four 
fuel restrictors 75 within each fuel line segment 70A and 70B 
for a total of eight fuel restrictors 75. Other fuel restrictor 75 
configurations are also possible. For example, the fuel restric 
tor 75 may be a capillary or other fuel restriction device 
maintained within the fuel line 70, 70A and/or 70B by wire 
(i.e., not coupled to the fuel line but held within). 
0044 FIGS. 6 and 8 illustrate heat pad assembly 80 in 
schematic. As previously discussed, heat pad assembly 80 
may comprise those disclosed in U.S. Pub. No. 2004/0209206 
or other heat pad assemblies known in the art. For example, 
the heat pad assembly 80 may comprise a heat shield, a 
permeable membrane and a catalyst layer. The heat shield 
may be made of a thermally conductive material Such as a 
metal foil, for example, and provide for an even heat distri 
bution toward the food tray 22 and food item or items. The 
heat pad assembly 80 may be configured to accept the fuel 
delivery capillaries 85A and 85B through slots. Positioned 
adjacent the exemplary heat shield may be the permeable 
membrane, which may be configured to allow fuel to diffuse 
and mix with ambient air to form a fuel vapor. The permeable 
membrane may be a silicone rubber membrane, a permeable 
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coating on a fibrous Substrate, or any other configuration that 
diffuses the liquid fuel so that it is converted into a fuel vapor, 
including, but not limited to, those as disclosed in U.S. Pub. 
No. 2004/0209206. 
0045. The catalyst layer may be positioned adjacent the 
permeable membrane. As disclosed in U.S. Pub. No. 2004/ 
0209206, the catalyst layer may comprise noble metal cata 
lyst particles (such as platinum or ruthenium) that are incor 
porated into a high temperature, high performance fiber Such 
as a felt of plybenzoxazol. Other felts may include, but are not 
limited to, fibers of polybenzimidazole, polyimides, alumina, 
fiberglass, Zirconia, quartz and p-aramids felts. Alternatively, 
the catalyst may be coated directly onto the fibers of the felt. 
The catalyst may be coated or deposited onto the felt by 
airbrush spraying, for example. The catalyst is capable of 
breaking down the fuel vapor and oxidizing it with the oxygen 
provided by the air entering at the intake vents 90 and 96. The 
permeable membrane and catalyst layer may be secured to the 
heat shield. In other embodiments, the heat pad assembly 80 
may include only one layer that is both the permeable mem 
brane and the catalyst layer. The catalyst may be dispersed 
within the permeable membrane rather than a separate fibrous 
catalyst layer, or the fibrous catalyst layer may also be con 
figured as the permeable membrane. 
0046) With the aforementioned components positioned 
within the enclosure 15, the lid panel 13 of the ration housing 
12 may be closed and side flaps 55 and 56 may be inserted into 
slots 57 and 58 defined by the folded ration housing 12. The 
heated field ration 10 may then be sealed in a bag 99 (e.g., a 
plastic bag as shown in FIG. 11) to protect the heated field 
ration 10 and the contents within from environmental expo 
SU 

0047 Referring to the figures, the operation of an exem 
plary heated field ration 10 will now be described. The heated 
field ration or field ration packaging assembly 10 may be 
unwrapped by removing a plastic bag 99 if a plastic bag is 
used to wrap the heated field ration 10 (see FIG. 11). The 
heated field ration 10 may then be activated by performing a 
two-step activation operation which may be performed in any 
order. As described hereinabove, more or fewer activation 
operations may be required to initiate the catalytic reaction. 
To initiate the first activation mechanism 34, the pull-pin 37 
located on side 16 of the ration housing 12 may be pulled 
outwardly away from the heated field ration 10. Referring to 
FIG.9, when the pull-pin 37 is removed from pull-pin recess 
45, the spring 42 may be released and move spring cone 44. 
plunger 46 and gasket 48 toward the nozzle end 49. The 
plunger 46 may then push the fuel out of the nozzle end 49 and 
into the fuel line 70. As previously discussed, embodiments 
are not limited to the exemplary fuel cartridge 30 and activa 
tion assembly illustrated in FIG.9 as other activation mecha 
nisms may be utilized. 
0048. After activation of the pull pin 37, the fuel then 
travels through the fuel line 70 to the valve assembly 32. The 
control 38 of the second activation mechanism 33 may be 
moved from the “OFF' position to the “ON” position. The 
valve assembly 32 therefore transitions from a closed state to 
an open state, thus allowing the fuel to continue through the 
fuel line segments 70A and 70B toward the heatpadassembly 
80. The fuel enters the heat pad assembly 80 through fuel 
delivery capillaries 85A and 85B. In some cold weather appli 
cations, a secondary heating source may be utilized to con 
dition portions of the heat padassembly to aid in initiating the 
exothermic reaction. The fuel traverses, and is distributed 
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across, the heat pad assembly 80. The fuel is absorbed and 
diffused by the permeable membrane, mixes with the oxygen 
of the air, and transitions into a fuel vapor. The fuel vapor 
reacts with the catalyst provided within the catalyst layer, 
which oxidizes the hydrocarbons and carbon monoxide of the 
fuel. 
0049. The catalytic reaction produces heat, water and car 
bon dioxide. As the temperature of the heat pad assembly 80 
rises, air is drawn into the intake vent 90, and carbon dioxide 
and water vaporexit the heated field ration 10 at exhaust vents 
92 and 94. An additional recirculation intake vent 96 may 
allow air to recirculate into the enclosure 15 and pass over the 
top of the food tray 22. The incoming air at the intake vent 90 
facilitates the movement of fuel and fuel vapor over the heat 
pad assembly 80, thus increasing the efficiency of the reaction 
(i.e., natural convention). Because of the placement of the 
intake vents 90 and 96 and the exhaust vents 92 and 94, the 
heated field ration 10 may operate similar to a convection 
oven (natural convention) to quickly warm the food items 
within the food tray 22 (i.e., the air is warmed when it is 
passed across the heatpadassembly 80 and then flows across 
the food tray 22). 
0050. The food items may be ready to eat after a period of 
time elapses. When the food items are sufficiently heated, the 
side flaps 55 and 56 may be removed from the respective slots 
57 and 58 and the lid panel 13 of the ration housing 12 lifted. 
The food tray 22 may then be removed from the tray support 
50 and any wrappings on the food tray 22 may be removed. 
The heated food may then be consumed. Because hydrogen 
gas is not produced by the described exothermic reactions, 
one or many heated field rations 10 may be activated and 
consumed in close proximity to one another in an enclosed 
space. Such as a mess hall or tent. 
0051. The foregoing description of the various embodi 
ments and principles of the inventions has been presented for 
the purpose of illustration and description. It is not intended to 
be exhaustive or to limit the inventions to the precise forms 
disclosed. Many alternatives, modifications and variations 
will be apparent to those skilled in the art. Moreover, although 
many inventive aspects have been presented. Such aspects 
need not be utilized in combination, and various combina 
tions of inventive aspects are possible in light of the various 
embodiments provided above. Accordingly, the above 
description is intended to embrace all possible alternatives, 
modifications, combinations and variations that have been 
discussed or Suggested herein, as well as others that fall 
within the principles, spirit, and broad scope of the various 
inventions as defined by the claims. 
0052. It is noted that recitations herein of a component of 
the present invention being "configured to embody a par 
ticular property, or function in a particular manner, are struc 
tural recitations as opposed to recitations of intended use. 
More specifically, the references herein to the manner in 
which a component is “configured denotes an existing 
physical condition of the component and, as Such, is to be 
taken as a definite recitation of the structural characteristics of 
the component. 
0053. It is also noted that the use of the phrase “at least 
one' in describing a particular component or element does 
not imply that the use of the term “a” in describing other 
components or elements excludes the use of more than one for 
the particular component or element. More specifically, 
although a component may be described using 'a, it is not to 
be interpreted as limiting the component to only one. 
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0054 Having described the invention in detail and by ref 
erence to specific embodiments thereof, it will be apparent 
that modifications and variations are possible without depart 
ing from the scope of the invention defined in the appended 
claims. More specifically, although some aspects of the 
present invention are identified herein as preferred or particu 
larly advantageous, it is contemplated that the present inven 
tion is not necessarily limited to these preferred aspects of the 
invention. 

1. A field ration packaging assembly comprising: 
a ration housing having a lid panel and a wall panel, the lid 

panel having at least one air exhaust vent, the wall panel 
having at least one intake vent, wherein the at least one 
air exhaust vent and at least one air intake vent are in 
fluid communication; and 

a food tray above aheat Source, wherein upon activation of 
the heat Source, air enters the ration housing through the 
at least one air intake vent, passes over the heat Source 
and exits the ration housing at the at least one exhaust 
Vent. 

2. The field ration packaging assembly of claim 1 wherein 
the wall panel is vertically oriented and the lid panel is hori 
Zontally oriented, and the exhaust vent is located on an 
exhaust end of the lid panel. 

3. The field ration packaging assembly of claim 1 wherein 
the heat Source comprises a heat pad assembly comprising a 
permeable membrane and a catalyst layer, the catalyst layer 
having a catalyst operable to effectuate an exothermic reac 
tion upon contact with fuel. 

4. The field ration packaging assembly of claim 1 wherein 
the field ration packaging assembly further includes a tray 
insert comprising: 

a fuel cartridge housing; and 
a heat source Support panel. 
5. The field ration packaging assembly of claim 1, wherein 

the food tray is suspended above the heat source. 
6. The field ration packaging assembly of claim 5, wherein 

the food tray is suspended above the heat source by a tray 
Support. 

7. The field ration packaging assembly of claim 6, wherein 
upon the activation of the heat source, the air enters the ration 
housing through the air intake vent, passes between the food 
tray and the heat source and exits the ration housing at the 
exhaust vent. 

8. The field ration packaging assembly of claim 1, wherein 
the lid panel further comprises a recirculation vent. 

9. A field ration packaging assembly comprising: 
a ration housing having a lid panel and a wall panel, the lid 

panel having a recirculation vent and a plurality of air 
exhaust vents, the wall panel having at least one intake 
vent, wherein the recirculation vent, the plurality of air 
exhaust vents and the at least one air intake vent are in 
fluid communication; and 

afood tray Suspended above aheat Source by a tray Support, 
wherein upon the activation of the heat Source, air enters 

the ration housing through the air intake vent, passes 
between the food tray and the heat source and exits the 
ration housing at the exhaust vents. 
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10. The field ration packaging assembly of claim 1 wherein 
the wall panel is vertically oriented and the lid panel is hori 
Zontally oriented, and the exhaust vent is located on an 
exhaust end of the lid panel. 

11. The field ration packaging assembly of claim 1 further 
comprising a heat guide between the food tray and the tray 
Support. 

12. The field ration packaging assembly of claim 1 wherein 
the field ration packaging assembly further includes a tray 
insert comprising: 

a fuel cartridge housing; and 
a heat source Support panel. 
13. A field ration comprising: 
a ration housing having a first panel and a second panel, the 

first panel having at least one intake vent and the second 
panel having at least one exhaust vent; and 

aheater system within the ration housing comprising a fuel 
Source in fluid communication with a heat source having 
a catalyst, wherein the heat Source is operable to create 
an exothermic reaction upon the contact of fuel with the 
catalyst, and wherein upon initiation of the exothermic 
reaction, air enters into the ration housing through the at 
least one intake vent and exits the ration housing at the at 
least one exhaust vent by natural convection. 

14. The field ration of claim 13 further comprising a food 
tray within the ration housing positioned above the heat 
SOUC. 

15. The field ration of claim 14 further comprising: 
a tray Support within the ration housing to retain the food 

tray above the heat source; and 
a heat guide positioned between the tray Support and the 

food tray configured to absorb and dissipate heat gener 
ated by the heat source. 

16. The field ration of claim 15 wherein the heat source is 
coupled to a thermally conductive bottom surface of the food 
tray. 

17. The field ration of claim 13 wherein the heat source 
comprises a heat pad assembly. 

18. The field ration of claim 17 wherein the fuel line is 
coupled to a fuel entry end of the heat pad such that air 
entering the air intake vent facilitates distribution of fuel 
across the heat pad. 

19. The field ration of claim 13 wherein: 
the first panel is vertically oriented and the second panel is 

horizontally oriented; 
the at least one airexhaust vent comprises a first and second 

exhaust vent located on an exhaust end of the second 
panel; and 

the second panel further having a recirculation vent located 
on an intake end to recirculate air exiting the exhaust 
vent back into the ration housing. 

20. The field ration of claim 13 further comprising: 
a tray Support comprising first and second flanges to retain 

a food tray above the heat source; and 
a tray insert comprising a heat source panel to Support the 

heat source, and first and second panels to engage the 
first and second flanges of the tray Support Such that the 
tray Support is positioned above heat Source. 

c c c c c 


