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HEADQUARTERS 

U. S. ARMY GENERAL EQUIPMENT TEST ACTIVITY 

FORT LEE, VIRGINIA 23801 

STEFA-ET 30 July 1964 

SUBJECT: Correction to Engineer Design Test Report for: Meal, 
Ready-to-Eat, Individual, USATECOM Project No. 
8-3-7400-05K 

TO: See Distribution 

The following corrections are made to subject report of test: 

a. Correct last sentence of 3rd paragraph of Abstract 
(and each Abstract Card) to read: ‘'It is also recommended that 
potato salad be eliminated as a menu component, the 'bulk* of the 
menus increased or their acceptability improved to assure their 
satiety characteristics, and the carton-stove be eliminated or 
redesigned." 

b. Correct paragraph 1. 8e to read: "The satiety of 
the Meal, Ready-to-Eat is lower than that of the standard Meal, 
Combat. " 

c. Correct paragraph 1. 9c to read: "The 'bulk' of the 
menus be increased or their acceptability improved to assure their 
satiety characteristics." 

d. Correct 1st sentence of paragraph 2. 7. 3b to read: 
"Of a total of 22 of each of menus 1, 4, and 6 dropped free-fall at 
an altitude of 100 feet, four foods showed evidence of major damage. " 
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U. S. ARMY QUARTERMASTER RESEARCH AND ENGINEERING 
FIELD EVALUATION AGENCY 

FORT LEE, VIRGINIA 

USATECOM 8-3-7400-05K 

Final Report of 
Engineer Design Test of 

Meal, Ready-to-Eat, Individual 

£ I 
1 

Conducted at Camp A«P. Hill, Camp Pickett, Camp Pendleton, 
Fort Story, and Fort Lee, Virginia 

May 1964 

Abstract 

Meal, Ready-to-Eat, Individual, is one of three types of meals 
included in a simplified feeding system that commanders may usé inter-1 
changeably, depending on prevailing tactical and logistical conditions. 
This meal is designed for issue to individuals and used to feed troops at 
times when it is impractical to provide either unit or small group messing. ^ 

An engineer design test of the Meal, Ready-to-Eat, Individual, was 
conducted by the Field Evaluation Agency during the period 10 February ' 
through 24 April 1964j;o determine the performance of prototype menus 
IT'4, and 6 of the individual meals in relation to their acceptability, utility 
and concept of use. Experimental and standard menus were evaluated 
under both normal use and accelerated use conditions. Measures were 
obtained of such factors as troop acceptability of meals and components, 
durability of packaging, utility of a combination carton-stove provided 
with each meal, and air delivery capability 

Test results show that menus of the standard Meal, Combat, Indi¬ 
vidual, are more acceptable than menus and Components of the Meal, 
Ready-to-Eat, Individual (menus 1, 4, and 6); the ^combination carton- 
stove is not suitable in its present configuration; the Meal, Ready-to-Eat 
menus are capable of air delivery with or without parachute. 

It is recommended that consideration be given to improving the ac¬ 
ceptability of the Meal, Ready-to-Eat components with particular em¬ 
phasis on the beef patty, bread roll, date pudding, cereal bar, fruitcake, 
and milk. It is also recommended that potato salad be eliminated as a 
menu component, the "bulk" of the menus increased to improve satiety 
characteristics, and the carton-stove be eliminated or redesigned. 

vii 



SECTION 1 - GENERAL 

1.1 REFERENCES 

1. Burt, Thomas B., Feasibility Test of Food, Precooked, Dehy¬ 
drated for Individual, Ready-to-Eat Meals, Technical Report, TECOM 
Project No. 8-3-7410-01K, QM R&E Field Evaluation Agency, Fort 
Lee, Virginia, July 1963. 

2. Burt, Thomas B., Engineering Test of Packaging, Flexible 
for Heat Processed Beefsteak, Technical Report, TECOM Project No. 
7K-3173-01, QM R&E Field Evaluation Agency, Fort Lee, Virginia, 
April 1963. 

3. Letter, AMXRE-FPC, U. S. Army Natick Laboratories, 5 
March 1964, subject: "TECOM Project 8-3-7400-04, Engineering Test 
of Meal, Ready-to-Eat, Individual, (NLABS 64014). " 

4. Military Characteristics for Operational Rations. See Appen¬ 
dix B -1. 

5. Combat Development Objective Guide, Change 21, paragraph 
1439f (16) (U). 

1.2 AUTHORITY 

Letter, AMXRE-F, Headquarters, U.S. Army Natick Laboratories, 
13 December 1963, subject: "NLABS 64015, Engineering Design Test of 
Meal, Ready-to-Eat, Individual;" 1 st Indorsement thereto, AMSTE-BC, 
Headqi’a rters, U.S. Army Test and Evaluation Command, 23 December 
1963. (Appendix A. ) 

1.3 OBJECTIVE 

To determine the performance of prototype menus 1, 4, and 6 of 
the Meal, Ready-to-Eat, Individual in relation to their acceptability, 
utility and concept of use. 

1.4 RESPONSIBILITIES 

The QM R&E Field Evaluation Agency was responsible for the plan¬ 
ning, conduct and reporting of this project. 

1 



1. 5 DESCRIPTION OF MATERIEL 

1.5.1 EXPERIMENTAL 

The experimental items are prototype menus 1, 4, and 6 of the 
Meal, Ready-to-Eat, Individual. (Figure 1) Each menu consists of 
dehydrated and/or standard heat processed foods which constitute one 
third of a day!s ration. Components are packaged in flexible contain¬ 
ers which are overwrapped in a lightweight fiberboard carton. The 
meal carton is also designed for use as a stove for heating meal com¬ 
ponents. Each meal also includes standard accessory items in a 
flexible package. 

1.5.2 STANDARD 

The standard items are twelve menus of the standard Meal, 
Combat, Individual. Each menu consists of standard heat processed 
foods which constitute one third of a day's ration. Components are 
packaged in metal cans which are overwrapped in a lightweight fiber- 
board carton. Accessory items in a flexible package are included in 
each meal carton. 

1.6 BACKGROUND 

a. The Meal, Ready-to-Eat, Individual, is being developed based 
on a requirement established in paragraph 1439f (16) of CDOG. It is 
one of three types of meals included in a simplified feeding system 
which will be available for commanders to use interchangeably, depend¬ 
ing on prevailing tactical and logistical conditions. This is the meal 
which will be available for issue to individuals and used to feed troops 
at times when it is impractical to provide either unit or small group 
messing. Both of the other two meals are packaged for group feeding: 
one, uncooked, for large groups under circumstances permitting opera¬ 
tion of field preparation equipment; the other, precooked, for small 
groups under tactical and/or logistical conditions precluding the opera¬ 
tion of field cooking equipment. 

b. Work on development of components for this meal began in 
I959. In 1962-certain items were considered ready for preliminary 
evaluation and a feasibility study was scheduled. Four types of dehy¬ 
drated fruit and four types of meat patties were substituted for com¬ 
parable canned items in the Meal, Combat, Individual, and the 

2 



M 

COFFEE 

SUGAR 

rRFAM PRODUCT: ' 

SALT : 

matches,1 

CIGARETTES ] 

CHEWING GUM ' 

TOILET PAPER ' 

TOWELETTEI 

CANDY BAR j 

JELLY 

’rÍTlÉ” CLEANING PATCHES 

COCOA BEVERAGE 

MEAL.READY-TO-EAT. INDIVIOUAj- 

Figure 1. Display of meal components and assembled carton-stove. 

STATES . 

^ QM R&E 

FIELD EVALUATION 

AGENCY 

FORT LEE, VIRGINIA 

test 8-3-7400-C5K 

NEGATIVE 64 



vidual, by t^op^o^emin^fn the fíeldthThegUltadMea1, C0Inbat, Indi" May 1963 (1)0 * study was conducted in 

tion. Menus 2g3Feand ^ menus were made available for évalua. 

period 10 February thro^h^Apr'ifigôÏ TeS- the 
conduct and findings of an * r> • * ^113 rePori: describes the 

which was conducted in conjunct^n withïe íi *r ^ it 
of the Engineering Test (menus 2 3 and =, S ^ T t’ Results 

Technical Report USATECOM Project 8-3-7400^04^^^^^^0^^66 
mal Report of Engineering Test of Meal, Ready-tó-Eat! Individual.'" 

1.7 FINDINGS 

See Section 2. 

1.8 CONCLUSIONS 

It is concluded that: 

vidual"«^»“"»»."«“«?' ^ ^ U“1' Co“b>*- M‘- 

°c 

äs sn¿ “d 

are ac^ptblÏXrc^^roTco^^ Meal< —us 

d. The least acceptable components of the Meal Readv tn Tr^t 

Ph0tat°,Sr ad> beef patty> bread roll, date Adding cerea 
dsr, Wc.te, ctah seasoning powden, sonp and gnaiy base,' Sik. 

R..dy?to^~-Ä^^~;Ää,ba,. 

Meal Keldv “rt»»-i0ve provided with each menu of the 

by ¿ mt'afa sCr ea‘t,ble ln ÍtS PreS'”* i°r «s. 
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g. The stove is a potential safety hazard to personnel and property. 

h. The thermal efficiency of the carton-stove is slightly greater 
than that of an earlier prototype previously tested (2). 

i. The Meal, Ready-to-Eat menus are capable of air deliverywith 
parachute, and without parachute with approximately a 75 percent re- 
covery rate (4). 

j. The durability of flexibly packaged components of the Meal, 
Ready-to-Eat menus is satisfactory when subjected to 3 traversals of 
the major obstacles of the FEA Design and Fabric Courses. 

1* 9 RECOMMENDATIONS 

It is recommended that: 

a. The acceptability of the Meal, Ready-to-Eat components be im¬ 
proved wherever possible with particular emphasis on the beef patty, 
bread roll, date pudding, cereal bar, fruit cake and milk. 

b. The potato salad as a menu component be eliminated. 

c. The '’bulk" of the menus be increased to improve their satiety 
characteristics. 

, Ti:ie car ton-stove of the Meal, Ready-to-Eat, Individual be 
eliminated entirely, or redesigned to make it less complex for the soldier 
to use and to eliminate the safety hazard. 

6 



SECTION 2 - DETAILS AND RESULTS OF SUB-TESTS 

2* o introduction 

boa ,hi5 tes* ^ - », 

standard menus were evaluated under both nor3" Experimental and 
use conditions. Measures were obtained of ^ ^ accelerated 
capability of meals and compoLnÍ durabilT ^ trOOP aC- 
of a combination carton-stove ni-o ^ , f^kty of packaging, utility 

livery capabiHty. Vidual tests n/f mea1' aßd air de- 
sequent paragraphs of this report. ^ are described in sub- 

2.1 -CCEPTABILIII RATINGS of MEALS AND COMPONENTS 

2.1.1 OBJECTIVE 

the experimental Meal, Ready-^Eafl ¿f rï‘el\US and comP°nents of 

2.1.2 METHOD 

.is.,d o» m.“'” SSVo'fttri ? P E,n8i”e" Ba“a11“ S“b- 
the Meal, Combat, Individual while ? ©aciy-to-Eat and 12 menus of 
training at Camp A P Hill V • ■ erS0lng counterinsurgency 

ration Jas cons Jned iofz dal f“1"’ - FebrUary 1964‘ E^h 
companies prepared their ow^me^f3'0Jr0™13“7' Indlviduals in the 
fuel bar as "a source of heat )1^ trÍ0Xane 
stove provided with the Meal n . " Tbe combination carton- 
p™p»«„.jo, i, W15u„dto 

components to be heated were prepIreTilh,11!^!4118 Co,nbat' 
pants rated complete menus and -,1--,1 6 metal cans. Partici- 

»ca.. Ratings .one obtained 

unheated meals from boJVratiÏns^t d'ff C°mpany size lanits consumed 

-»a. at ae noon meal o^ 
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from both rations. The A Ration was consumed at breakfast and supper 
meals. All companies were engaged in normal field training exercises 
which included preparation for Army Training Tests by three QM Units 
at Camp Pickett and Fort Lee, Virginia, and over-the-beach training 
operations by two transportation companies at Fort Story and Camp 
Pendleton, Virginia. Rating questionnaires were administered to all 
participants at each test meal to determine the acceptability of dehy¬ 
drated foods when rehydrated with unheated canteen water, or the 
acceptance of both dehydrated and non-dehydrated foods when con¬ 
sumed as they are found in the meal package. 

2.1.3 RESULTS 

2,1,3‘1 Acceptability of Menus and Components When Consumed 
Hot and Cold ~ — 

Appendix B-2 lists average ratings obtained for the stand¬ 
ard Meal, Combat menus and components when major items were con¬ 
sumed heated, and also when all items were consumed unheated. 
Table I shows similar hot and cold ratings obtained for menus 1, 4 and 
6 and components of the Meal, Ready-to-Eat. 

2.1.4 ANALYSIS 

a. Comparison of the average ratings in Table I and Appendix 
B-l shows a general preference for the Meal, Combat menus and 
individual foods. Statistical analysis showed the difference between 
the overall mean for the 12 standard menus and the mean for individual 
menus of the Meal, Ready-to-Eat to differ significantly at the 5 percent 
probability level, both when rations were consumed hot and when con¬ 
sumed cold. A composite average was used for the Meal, Combat 
since menus in the two rations were not directly comparable. 

b. With regard to the experimental menus per se, differences 
between average menu ratings did not differ significantly at the 5 per¬ 
cent level when main items in the meals were consumed hot. When 
consumed cold, however, the average rating for menu 4 was signifi¬ 
cantly lower than that obtained for menu 1 or menu 6. 

c. Averages for individual foods show potato salad to be the 
least liked of all items in the menus and to be unacceptable. The dehy¬ 
drated beef patties show a sharp decrease in average rating when 

8 
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TABLE I 

MEAL, READY TO EAT, INDIVIDUAL (MENUS 1, 4 AND 6) 

AVERAGE RATINGS OBTAINED WHEN MAJOR COMPONENTS WERE HEATED PRIOR TO 
CONSUMPTION AND WHEN ALL COMPONENTS WERE CONSUMED UNHEATED 

Item 

Menu in 
Which 

Item 
Appeared 

Avg. Rating When Major 
Items Were Heated* 

Avg. Rating When Major 
Items Were Unheated** 

Number of 
Men Rating 

Avg. Hedonic 

Rating 

Number of 

Men Rating 

Avg. Hedonic 

Rating ; 

Entire Meal 

1 225 6.30 120 5.68 

4 221 5.92 115 5.03 

6 224 6.28 129 6.01 

Pork Sausage , i 226 6.43 122 5.60 

Beef Patties 4 227 6.44 118 4.73 

Chicken a la King 6 225 6.36 131 6.17 

Cereal Bar 1 193 5.59 98 5.49 

Potato Salad 4 219 4.81 108 4.28 

Bread Roll 1.4 444 5.16 233 5.52 

Crackers 6 223 6.48 128 6.59 i 

Military Spread 1 209 6.14 115 6.20 

Cheese Spread 6 223 6.92 130 6.47 

Chili Seasoning Powder 4 193 5.61 86 5.27 

Applesauce 1 228 7.21 122 7.50 

Pineapple 4 225 7.18 120 7.12 

Apricots 6 219 6.56 122 5.91 

Grape Juice 6 218 6.76 121 6.81 

Soup and Gravy 4 205 5.60 90 5.09 

Vanilla Cream Bar 1 223 6.61 111 6.88 

Chocolate w/Alraonds 6 216 6.62 120 6.53 

Fruitcake ' 4 223 5.74 118 5.96 

Date Pudding 6 220 5.41 121 5.20 

Coffee 1,4,6 602 6.40 261 6.23 

Cocoa 1 216 6.69 107 6.68 

Milk 4 205 5.58 102 5.45 

* Experimental meals used on a continuous basis for 2 days during normal field 

training at Camp A, P. Hill, Virginia 

** Experimental meals used only at noon meal each test day. A Ration used at 

breakfast and supper. 

i 

11 



consumed cold and would also be considered unacceptable unless heated. 
Other items with relatively low average ratings are the bread roll, date 
pu mg, cereal bar, fruitcake, chili seasoning powder, soup and gravy 
□ asp. and r-rrillr A O / 

2.2 FOOD CONSUMPTION DATA 

2.2.1 OBJECTIVE 

To obtain estimates of the amount of individual foods consumed 
as a further indication of the acceptability of the Meal, Ready-to-Eat 
and Meal, Combat menus, 

2. 2. 2 METHOD 
i 

During the A.P. Hill test, observers recorded estimates of 
e proportion of each food item consumed by participants during each 

mea . (Figure 3.) Estimates were based on whether individuals con¬ 
sumed "all, " "two-thirds, " "one-third, " or "none" of each food in 
each meal. From these data, the overall percentage of each item con- 
sumed was compufted. 

2. 2. 3 RESULTS 

. ^ _ T^e overall Percentage of each item consumed for components 
o he Meal, Ready-to-Eat and Meal, Combat, Individual menus are 
shown in Table II. 

2.2.4 ANALYSIS 

Food consumption percentages obtained generally follow the 

fVerage ratinSs as shown in Table I, in that experimental foods 
with the lowest average ratings also tend to have low consumption per¬ 
centages. Also on the basis of these data the standard Meal, Combat 
items are considerably more acceptable than the experimental foods. 

2* 3 QUANTITATIVE ADEQUACY OF MEAL, READY°TO-EAT MENUS 

2. 3. 1 OBJECTIVE 

To determine that menus 1, 4 and 6 of the Meal, Ready-to-Eat 
provide an adequate quantity of food for one man for one meal. 

12 



TABLE II 

OVERALL 

(Major 
Meal, Ready-to-Eat 

Menu in 
Which 
Item 

Item Appeared 

PERCENT CONSUMED OF MAJOR FOODS IN MEAL 
READY-TO-EAT AND MEAL, COMBAT 

Components Heated Prior to Consumption' 

Individual It Meal, Combat. Individual 

Pork Sausage 
Beef Patties 
Chicken a la King 
Cereal Bafr 
Potato Salad 
Bread Roll 
Crackers 
Military Spread 
Cheese Spread 
Chili Seasoning 
Powder 

Apple Sauce 
Pineapple 
Apricots 
Grape Juice 
Soup & Gravy 
Vanilla Cream Bar 
Chocolate with 
Almonds 

Fruitcake 
Date Pudding 
Coffee 
Cocoa 
Milk 

1A 

No. of 
Obser¬ 
vations 

Overall 
Percent 
Consumedl Item 

Beans w/Franks 
Jin Tomato Sauce 
¡Beefsteak with 

Juices 
[Beefsteak with 
Potatoes & Grav 
Boned Chicken 

¡Chicken & 
Noodles 

|Ham and 
Eggs, Chopped 

[Ham & Lima 
[Beans in 
Tomato Sauce 
Ham Fried 
Meat Balls 
w/Beans in 
Tomato Sauce 
Pork Steak 
w/juices 
[Spiced Beef 

w/Sauce 
¡Turkey Hash 
Apricots 
Peaches 
Pears 
Fruit Cocktail 
Date Pudding 
Fruitcake 
Cookies 
Pecan Cake Roll 
Pound Cake 
Candy 
Crackers 

lenu in 
7hich jNo, of IOvera11 

litem jObser- I Percent 
geared [vat ions I Consumed 

D 

F 

H 

d,f,k 

White Bread 
Spread 
Coffee 
Cocoa 

G 
I 

B,E,H,L 
a,b,c,e, 
g,h,i,l 
d,f,j,k 

All 
All 

D,F,J,K 

96 

111 

98 

98 

95 
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2. 3. 2 METHOD 

During testing conducted at Camp A. P. Hill participants were 
questioned as to whether they received enough to eat when consuming 
the Meal, Ready-to-Eat and the Meal, Combat, Individual. These 
data were obtained to determine if the quantity of food in the Meal, 
Ready-to-Eat menus was adequate from the standpoint of satiety. 

2. 3. 3 RESULTS 

The distribution of responses to the question "Did you get 
enough to eat when consuming menus of the Meal, Ready-to-Eat and 
Meal, Combat?" are shown in Table III. 

TABLE III 

ADEQUACY OF QUANTITY OF FOOD IN MEAL, READY-TO-EAT 
AND MEAL., COMBAT MENUS 

Question Resnonsea 

Response Distribution 
MeaJL, Ready-to-Eat Ifealo Combat 
MiniDer Percent Number Percent 

Quantity of Foods 

More than enough 

Enough 

Not enough 

3 

# 

90 

2.0 

37.2 

60„8 

7 

96 

ho 

U.9 

67.1 

28.0 

The number of individuals who said they did not get enough to eat is 
significantly larger, at the 5 percent probability level, for the Meal, 
Ready-to-Eat. ’ 

2.3.4 ANALYSIS 

., ., , a‘ The fact that a larger number of individuals considered 
e Meal, Ready-to-Eat to be less filling than the standard meals is 

partly caused by the relatively low acceptability and consumption of 
major foods in the experimental menus, including the bread roll. 

14 



(Table8 I and II. ) Failure of many individuals to eat the bread also re¬ 
sulted ln low consumption of the military spread. Voluntary comments 
of participants also showed the existence of a feeling that from the 
standpoint of satiety the experimental meal components were not as 
substantial as the standard canned items. 

b. Another factor which probably influenced the opinions of 
individuals as to the adequacy of the quantity of food was difficulty ex¬ 
perienced m usmg the carton-stove to prepare the experimental meals. 

!::rrgr^ ' ■] DiffiCUlty in setting up and operating the stove 
resulted m instances of inadequate, or partial preparation of foods. 

4 UTILITY OF COMBINATION CARTON-STOVE 

2.4.1 OBJECTIVE 

,.,. To determine the utility and suitability of an expendable com¬ 
bination carton-stove (Figure 1) provided with each menu of the Meal, 
Ready-to-Eat for use by the soldier in the preparation of food com- 
ponents. 

2.4.2 METHOD 

i ^ Carton-stoves provided with the meals were used by personnel 
of three Engineer Companies (paragraph 2. 1. 2.) to heat necessary 
water and certam foods in the menus over a 4-day period at Camp A. P. 

i , irginia. Participants were observed to determine problems 
encountered in using the stoves. Observations regarding time re¬ 
quired for meal preparation using the carton-stove and standard trioxane 

the ? S0UrCe Were alS° recorded. The frequency with which 
he fiberboard stoves caught fire was also noted. 

2.4.3 RESULTS 

of a; ?.°“Ve3;Si0n of the meal carton to a st°ve proved to be one 
f the most difficult tasks concerned with using this item. Instructions 

were provided with each meal, but were of little aid to the soldier who 
construction of the stove to be extremely complex and the 

i em difficult to assemble. While with practice most individuals became 

15 



more proficient in assembling the stove, this task never became an easy 
one, and consistently required more of the soldier's time and effort than 
he cared to devote to it. 

b. A previous test (Z) in which an earlier prototype of the 
carton-stove was evaluated at Fort Lee showed that the heat source 
should be centered under the stove, and adequate shielding provided even 
in moderate winds, in order to prevent the stove from catching fire. 
This problem was also observed during the current test. In spite of the 
fact that the stove was chemically treated to make it fire resistant, 
troops found it difficult to prevent the stoves from burning. This in 
turn presented a safety hazard, and required that troops be alert to 
prevent the stove from burning completely. In this connection, a total 
of 125 carton-stoves were observed in operation by FEA personnel. Of 
this number 101, or 81 percent were found to be usable for more than 
one meal. The remaining 19 percent were severely damaged by burn¬ 
ing due to high winds and failure to place the stove properly over the 
heat source. 

c. During this test the safety hazard created by the stoves 
was reduced considerably by the fact the weather was extremely cold 
and precipitation in the form of snow left the ground wet throughout the 
entire test. Detailed weather data obtained during the A.P. Hill phase 
of the test are shown in Appendix B-3. It is recognized that fire and 
safety hazards also exist when heating the Meal, Combat, Individual 
with the standard trioxane fuel bar. The problem is compounded when 
using the Meal, Ready-to-Eat, however, since the stove itself presents 
an added fire hazard. 

d. The purpose of the stove tested was simply to heat water, 
which in turn would be used to heat a standard heat processed (wet) 
food in a flexible package by the method illustrated in Appendix B-4. 
The success achieved in doing this was limited by several factors. 
Those meals prepared out of doors to be eaten hot were, in many 
instances, not heated properly due to the generally cold weather, 
heavy precipitation, inadequate performance of the trioxane fuel bar 
under even moderately windy conditions, and failure of the soldier to 
make the best use of the stove and fuel. Many meals were prepared in¬ 
side tents under conditions which were conducive to satisfactory prep¬ 
aration. Under those conditions the stove and heat source generally 
performed in a satisfactory manner. 

16 



Figure 4. Weighing sample of Trioxane Fuel 
for use with Carton-Stove. 
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e. The proposed approach of using the stove to heat ration com¬ 
ponents by the "double boiler" method (Appendix B-4) was disregarded 
by some individuals. The method actually used was to submerge the 
packages in boiling water in the stove and, after heating or rehydrating 
the foods, to use the remaining hot water to make coffee or cocoa. 
This is the method which would most likely be used by the soldier in 
preparing foods if the present stove and ration were adopted. In this 
connection it is noted that use of this method would necessitate insur¬ 
ance of non-toxicity of the stove, the food packages, and glue used 
with these packages. Recorded observations as to preparation time 
for Ready-to-Eat Meals prepared outdoors showed an average prep¬ 
aration time of approximately 32.2 minutes. Eighteen individual 
preparation times observed ranged from 18 to 45 minutes. 

2.4.4 ANALYSIS 

Not applicable. 

3 THERMAL EFFICIENCY OF CARTON-STOVE 

2. 5. 1 OBJECTIVE 

To determine the thermal efficiency of the meal carton when 
used as a stove. 

2. 5. 2 METHOD 

The thermal efficiency of the carton-stove in heating both 
water and flexibly packaged beefsteak in accordance with the printed in¬ 
structions (Appendix B-4) was accomplished during 8 indoor trials. 
(Figure 4) The specific heat of beefsteak was obtained from results of 
a previous test (2) and was computed using a Bomb Calorimeter. 

2.5.3 RESULTS 

Table IV shows thermal efficiency values obtained for the 
carton-stove when heating water. Table V shows similar values ob¬ 
tained when heating the flèxibly packaged steak. Ambient temperature 
during thèse trials was approximately 77°F. while relative humidity 
was 21.5 percent. 
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2. 5. 4 ANALYSIS 

LriLroirKrai'w^'frttt ttevsïïB',thr'mdal °<- ^ 
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2,6 —YgRAI,L COMMAND AND TROOP ACCEPTA rti.ttv 

2. 6. 1 OBJECTIVE 

attitudes toward the^Tal^ReadvV^r’ ^°’ and enlisted Personne: 

aftor ^eriencewLM“LÍ =ftcrrEalr M8aI' 

2.6.2 METHOD 
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problems encountered. P ilkeS and dlslikes, or 
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TABIE VI 

OVERALL SUITABILITY » COMAM) PERSONNEL 

1. 

2© 

_Question_ 
Did use adversely affect ability 
to accomplish unit missions 

Yes* a great deal 
Yes* some 
No 

Rate as to overall suitability for 
field use© 

Response Distribution 
Meal, Ready-to-Eat Ifealq Combat 

2 
2 

16 

Very or Moderately Suitable 
Very or Moderately Unsuitable 

6 
Ik 

20 
0 

3o Specific problems most often mentioned s 

Stove catches on fire 
Too much time required for 

preparation 
Too much trash to dispose of 
Too much water required 
Preparation requires constant 

attention 

16 
13 

9 

5 

TABLE VII 

OVERALL SUITABILITY;-.ENLISTED PERSONNEL 

Rating 
Scale Weight Scale Category. 

Distribution of Ratings 
Meal* Ready-to»Eat Msal, Combat 

7 Very Suitable 

6 Moderately Suitable 

5 Slightly Suitable 

U Neither Suitable Nor Unsuitable 

3 Slightly Unsuitable 

2) Moderately Unsuitable 

1 Very Unsuitable 

li 

26 

35 
17 

2h 
6 

27 

h3 
52 

31 
11 

3 
1 

5 

Average Rating ha02 5.67-51 
•»The Meal* Combat* Individual rated more suitable than the Meal* Ready-to-Eat* 
at the £ percent probability level© 
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2.6.4 ANALYSIS 

a. Criticisms of the experimental meals made by enlisted person¬ 
nel during the test, and noted by observers, generally followed the pattern 
of those shown in Table VI for the command personnel. Specific problems 
most apparent in using the Meal, Ready-to-Eat menus are summarized 
below. 

(1) Difficulty in' putting the stove together with or without 
instructions provided. 

(2) Difficulty in preventing the stove from coming apart 
again. 

(3) The ease with which the stove caught fire., 

(4) The constant attention required during meal preparation 
to prevent the stoves from burning. 

(5) The greater number of items in the experimental menus, 
some of which were difficult to handle during preparation, and all of 
which created a considerable trash disposal problem. 

b. From the standpoint of preparation, menus of the Meal, 
Combat Individual appeared to the soldier to have many advantages over 
the experimental meals. Each meal, for example, contained 3 metal 
cans and an accessory pack - a total of 4 containers to handle. While 
the meat component of the standard rations was difficult to heat using 
the trioxane fuel bar, it appeared to be a relatively simple task com¬ 
pared to the experimental meals with their complicated and highly flam¬ 
mable stoves. The number of different containers in the Meal, Ready- 
to-Eat menus was 5 or 6, counting the accessory pack as a single item. 
All of these containers were flexible packages, many of which were 
difficult to handle during preparation and consumption of the meals. 

2. 7 AIR DELIVERY EVALUATION (MC 22b and c) 

2.7.1 OBJECTIVE 

To determine if menus of the Meal, Ready-to-Eat are capable 
of air delivery by parachute and without parachute with assurance of 75 
percent recovery. 



2. 7. 2 METHOD 

a. A total of 27 cases of the Meal, Ready-to-Eat was rigged 
for air delivery, by qualified personnel of the 109th QM Company (Aerial 
Support). Each case contained two cartons of each of six different 
menus. An H-21 helicopter was utilized to accomplish all air drop 
operations. Air speed was from 60 to 70 knots. 

b. Parachute Delivery 

Two deliveries involving the use of parachutes were made 
as follows; 

(1) High Velocity. Eight cases, grouped into 2 bundles of 
4 each were rigged for a high velocity, 500-foot drop. (Figures 5 and 
6.) Heavy straps secured the bundles which rested on 3 layers of 4- 
inch honeycomb. A small 68-inch pilot chute was attached to keep the 
load upright while falling. 

(2) Low Velocity. Eight cases of meals were grouped into 
one bundle. The bundle was secured with a tarpaulin and heavy straps. 
Delivery was from an altitude of 1,250 feet using a G-13 cargo para¬ 
chute. ^ 

c. Free Fall Delivery 

One delivery without parachute was made as follows: One 
hundred foot drop - eleven cases were grouped into two bundles of 4 
and one bundle of 3 each and rigged for a 100-foot free fall drop. Light 
straps were secured around each bundle so that the bundle would leave 
the aircraft as a single unit. Prior to impact, a mechanical knife cut 
the straps so that the meal cases landed individually. 

2. 7. 3 RESULTS 

a. There were 3 pineapple packages (menu 4) and 1 applesauce 
package (menu 1) with major leakage during the high velocity drop in 
which 16 of each menu were dropped from an altitude of 500 feet. 
There were no failures during the low velocity drop in which 16 of each 
menu were dropped from an altitude of 1,250 feet. 
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fe., ‘i::?11 a;r aItu“d» °f 100 
sauce (menu 1) with 9 failure«- -n- í mage- These were apple- 

chicJ , „ «’"Sen'Tw .h 4 faUn«';. Md eh ’ ^ 2 ^ 
With 2 failures. For purposes of thÍT i + 686 Spread (menu 6> 
defined as a puncture or tear L 1 T 10n & maj0r failure was 
food was loot A «oil rf » aòôl ^ ^ »' *>■« 

2.7.4 ANALYSIS 

food ÿfo i. .ha. fo. w.t 
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2* 8 ACCELERATED WEAR TEST 

2.8.1 OBJECTIVE 

co»p„„„b ef.eh“eR»d*CItS °”;du'ibility »f exPosing menus ,„d 

R«praA Bair^ïÂ:;?:4 °'the qm 

2.8.2 METHOD 

stades ofÎhÏFEAnlÏ! mel\C°mpleted 3 ‘^versais of selected ob- 
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Figure 5. 

Rigging Meal, Ready- 
to-Eat for high velo¬ 
city drop. 

Figure 6. 
Loading rigged 
bundle in H21 
Helicopter for 
delivery. 
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Figure 7. Obstacle 12 Wooden Slide. 
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are for foods included only in menus 1, 4, and 6, and those which are 
common to all 6 menus. Results for 2, 3, and 5 are reported separately 
m technical report of TECOM Project No. 8-3-7400-04K, May 1964 
covering the Engineering Test of the Meal, Ready-to-Eat, Individual. 

2.8.3 RESULTS 

a. Table VIII shows a summary of damages incurred by com¬ 
ponent packages of menus 1, 4, and 6. Damages are categorized as to 
whether they were of a major or minor nature. Examination of data 
obtained indicated that the number of meals carried by any one indi¬ 
vidual, whether 1,2, or 3, had no appreciable bearing on the failure 
rate of the food packages. For this reason, and due to the small 
number of packages with major damage, Table VIII was prepared by 
combining damage data without regard to number of meals carried. 

2. 8. 4 ANALYSIS 

a. Dry products including the crackers, potato salad, pork 
sausage patty and beef patty showed evidence of crushing. Of par¬ 
ticular interest are the crackers. Approximately 70 percent of the 
packages of this item carried had contents which were crushed. Ap¬ 
proximately 57 percent of the beef patties carried were also crushed. 
Crushing rates for the other dry foods were considerably lower and 
ranged from approximately 25 to 33 percent. While there were 
items among those carried which showed badly crushed contents, 
most of the above products were found to be in an edible state and 
therefore crushing damage noted has been classified as minor. 

b. With regard to pinholing and punctures or tears with 
slight or excessive leakage, neither the wet food nor dry food pack- 
ages showed a large number of failures, 

c. Overall the performance of the foods in the accelerated 
wear test was good. Treatment given these items during 3 traversals 
of the course obstacles is considerably more harsh than comparable 
type treatment expected under normal field conditions. Treatment of 
the items during this phase of the test was designed to provide maxi¬ 
mum rather than normal stress. Such treatment, however, indicates 
that the dry foods in their present packaging configuration, are more 
susceptible to damage when carried by the soldier than other foods or 
items included in the menus tested. 
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APPENDIX A-I 

AMSTE-BC (13 Deo 63) 1st Ind 
SUBJECT: NLABS 64015, Engineering Design Test of Meal, Raady-to-Eat, 

Individual 

Headquarters, United States Army Test, and Evaluation Command, Aberdeen 
Proving Ground, Maryland 21005 g 3 DEC 1963 

TO:. Commanding Officer, U, S. Army Quartermaster Research and Engineering 
Field Evaluation Agency, Fort Lee, Virginia 23801 

1« Reference is made to telephone conversation between Mrs.Klicka, 
Food Division, U. S. Army Natick Laboratories, and Mr, Dee, this head¬ 
quarters, 19 December 1963* 

2, The Engineering Design Test outlined in the basic correspondence 
has been assigned USATECOM Project No, 8-3-7400-05K, A directive to 
perform the test is attached, 

3, Paragraph 5d, Test Design, basic letter, is amended to read as 
follows: 

5d. Test Design 

(1) Sustained Phases. 

. (a) Insofar as possible, issue Meal, Ready-to-Eat, to 
one or more companies (approximately 200 men) three times a day for two 
consecutive days under conditions where no other food is available, 

(b) Issue Meal, Combat, Individual, to other companies 
under the same conditions. 

(c) Issue menus randomly but with restriction that any 
given individual will not duplicate menus within one day. 

(2) One Meal Use Phase. 

(a) Select units totaling about 750 men that are in 
situations where it is logical and feasible to require use of an individual 
packaged ration for one meal each day for four consecutive days. 

(b) For half of these units, issue Meal, Ready-to-Eat, 
for two days followed by Meal, Combat, Individual, for the next two days. 

) &¡iÁt - 
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APPENDIX A-2 

MSTE-BC (13 Dec 63) 
SUBJECT: NLABS 64015, 

Individual 

1st Ind 
Engineering Design Test of Meal, 

2 3 DEC 

Ready-to~Eat, 

the units. 
(c) Reverse the order of issue for the other half of 

F 

f 
I 

(d) Issue menus randomly to both groups. 

FOR THE COMMANDER: 

4 Incl 
Added 1 incl 

4. Test Directive (TEAMS Sheet) 

Copy furnished: (w/o Incls) 
CG, USA Natick Labs, ATTN: AMXRE-F 

r 

I 

Í ' 

[ 
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APPENDIX A-3 

US. ARMY NATICK LABORATORIES 

NATICK. MASSACHUSETTS 

M mau scrat to 

AMXRE-F 
13 December 1963 

SUBJECT: NLABS 64015, Engineering Design Test of Maal, Ready-to-Eatf 
Individual ' 

TO: Commanding General 

U.S. Army Test and Evaluation Command 

Aberdeen Proving Ground, Maryland 21005 

I« Introduction 

_ a. It is requested that the QM E&E Field Evaluation Agency be 
authorized- to conduct the test outlined in the following paragraphs. 

,, .J* ^ ^our Command does not concur in any part of this communi¬ 
cation, it is requested that the problem be resolved with these Labora¬ 
tories and necessary amendments be recommended by indorsement. 

2. Background and Orientation 

a. The Meal, Ready-to-Eat, Individual, is being developed based 
on a requirement established in paragraph 1439f(ló) of CDOG. It is one of 

three types of meals included in a simplified feeding system which will be 
available for commanders to use interchangeably, depending on prevailing 

tactical and logistical conditions. This is the meal which will be available 
for issue to individuals and used to feed troops at times when it is 

impractical to provide either unit or small group messing. Both of the other 
two meals are packaged for group feeding: one, uncooked, for large groups 

under circumstances permitting operation of field preparation equipment, the 
other, precooked, for small groups under tactical and/or logistical 
conditions precluding the operation of field cooking equipment. 

.n b- The Meal, Ready-to-Eat, Individual will be an individual, 
flexibly packaged, nutritionally complete meal which will require no 

preparation other than the possible reconstitution of a beverage and which 

will be highly acceptable when eaten cold as well as hot. Mass gear is 

37 



APPENDIX A-4 

AMXRK-F 13 December 1963 
SUBJECT: NLABS 6/+015, Engineering Design Test of Meal, Reacty-to-Eat 

Individual 

c# Work on development of components for this meal be^jan in 1959. 
In 1962 certain items were considered ready for preliminary evaluation 
and a feasibility study was scheduled. Four types of dehydrated fruit 
and four types of meat patties were substituted for comparable canned 
items in the Meal, Combat, Individual, and the substituted meals were 
compared to the regular meal, Combat, Individual, by troops operating 
in the field. This-study was conducted in May, 1963 (FEA 62064, Feasibility 
Study of tne Use of Precooked Dehydrated Foods in individual, Ready-to-Eat 
I'feals). 

d. Developmental work has continued. As of now, three menus, of 
the Meal, Ready-to-Eat are ready for Engineering Test (NLABS 64OI4, 
Engineering Test of Meal, Ready-to-Eat, Individual)* 

e. An additional three menus, numbers 1, 4 and ó (Inclosure 2) 
have been developed and are ready for testing against most of the approved 
military characteristics (Inclosure 3) to obtain the necessary design 
information and correct deficiencies, if any are found. 

3* Objectives 

a. To determine the operational performance characteristics of 
three prototype Meal, Ready-to-Eat, Individual menus in relation to 
acceptability and utility. 

b. To determine the degree of utility of the Meal, Ready-to-Eat 
in relation to its operational concept of usej. 

c. To obtain estimates of the probable suitability of the 
individual food items and the menu combinations. 

4- Criteria 

a. Preference ratings for the Meal, Ready-to-Eat, items and 
menus as compared to ratings for items and menus of the Meal, Combat, 
Individual. 

b. Estimates of the percent consumption of the Meal, Ready-to- 
Eat, Individual items as compared to percent consumption of Meal, Combat, 
Individual, items 
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APPENDIX A-5 

AMXRS-F _ 13 December 1963 
SUBJECT!. SLABS 64015, Engineering Design Test of Maal, Ready-to-Eat, 

Individual 

c. Information on the utility of the Meal, iteady-to~Eat, and 
user’s opinions as obtained by observation and questionnaires,, 

» 

d. Troops* general attitudes toward the use of the Meal, Ready- 
to-Eat. 

5. Special Conditions of Teat 

a. Test Items 

(1) 3000 Meal, Ready-to-Eat, Individual - 1000 of each menu 
(possibility for enough for Battle Group, e.g. 1300)* 

(2) 3000 Mèál, Combat, Individual - 500 (approximately) of 
each of. only six of the menus. (Select 2 B-l unit menus, 2 B~2 unit menus, 
and 2 B-3 unit menus. Reserve balance of 3-1, B-2, and B-3 menus for test 
referenced in paragraph 6a below). 

(3) Heat tablets (Fuel, Compressed, Trioxane, Ration Heating, 
MHr-F-10805B dated 16. June I960) will be required to be issued with the 
Meal, Ready-to-Eat, in a'latio to be determined by EEA* 

b. Test Subjects: Approximately I3OO Men, preferably a cross 
section of combat arms troops, who are undergoing combat training or similar 
activity. 

c. Test Locations Temperate climate, only is required, the test 
may be run at any ZI post or exercise. 

d. Tegfc Design 

(l) .Sustained Phases 

(a) Select units totaling about 750 men that are in 
situations where it is logical and feasible to require use of an indivi¬ 
dual packaged ration for one meal each day for four consecutive days. 

(b) For half of these units, issue Meal, Ready-to-Eat, 
for two days, followed by Meal, Combat, Individual, for the next two days. 

(c) Reverse the order of issue for the other half of 
the units. 

(d) Issue menus randomly to both groups. 
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APPENDIX A-6 

AMXRE-F 

SUEJÏÏCTj Engineering »eeign Test ,r lfeal> g£-»W 

the Heal, Eeaay-to-Sat” “‘s incl(,deti »ith 
be in regard to the test procedures. 7 ins tractions necessary will 

Pata Rgguired 

hath eç^L^SÂpVS SfLIÏlL““-“"^“5 ^ 

hath retiene ^ 

estilla tee of pi-oent^onsSotlm^f”?1^ ‘t “““““J' to provide reliable 
This is not considered'necessafjr ftX ÄÄ 

of using deh^iratedSiteims.reC0:r^erS* n°teS relating to subjects' methods 

command fthcííL^êlhf sïïSiSîy B°Lt^t“.£t'”i"US 
i-, A *1 « • . 

6- Maxaistrative Information 

Test of l-tel.tadÄo^rihSÄr'"*^ “ith W& «««. »Peering 

Dimisión, is S^S^ItóSrtSíe^SnieS^ l’ fU‘”;Lsh“ b-' ?ood 
for onor about 1 January 1%a it I« „ Shlpfe^ 13 presently scheduled 
tions for .«tal Ä 

tablets will be furnishS^the'tesVagen^^1131^ ^ standard h®at 

design of ^questionnaires °in coloration with0rat0rÍea5 wil1 a3sist iû required. oration with personnel of Qî-^e as 
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APPENDIX A-7 

amxre-f 13 December 1963 
SUBJECT: NLABS 64015, Engineering Design Test of Ifeal, Ready-to-Sat, 

Individual 

f. Disposition of unused meals will be at the discretion of the 
test agency unless otherwise advised. 

g. Command Schedule requires initiation of Engineering Test 
(NIiABS 64014) by the end of 3rd Quarter FÏ 1964« 6a* ^ 

’ h. Tentative - evaluation report is requested in addition to 

final report. 

i. Applicable Project No. is 1K6-43303-D548. 

j. Plan qf Tests 5 copies. 

k. Tôst Report: 30 copies. 

1 Authorization for direct communication between personnel of 
Food KvlS ï! Hatick Lateatoriaa, and Q1KE TU 1. »q.aated 

FCE THE COMÍANDER: 

3 Inc! 
1. Photo 
2. Menu 
3. Mil Char 

^juiy 
H. FLANAGAN 

V'Tteputy ' Scientific Director 
(j for Engineering 
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ERECEDÏM3 PACE BLANK - NOT FUMED 

APPENDIX B-l (1) 

TECHNICAL CHARACTERISTICS 
FOR 

MEAL, READY-TO-EAT, INDIVIDUAL 

I* General 

a. Scope: These characteristics pertain to the technical aspects 
of the development of the Ready-to-Eat Individual Meal to fulfill the mili¬ 
tary characteristics of operational rations. 

b. Purpose: The Meal, Ready-to-Eat, Individual, will be Issued 
to Individuals for operational conditions which permit planned resupply, 
but preclude provision br utilization of either the Meal, Uncooked,. 25-Man, 
or the Meal, Quick-Serve. For maximum flexibility of ube as the tactical 
situation changes and the tactical commander requires, the Meal, Ready-to- 
Eat, Individual, will.be capable ./>f interchangeability and/or use in con¬ 
junction with the other operational rations described by the military char¬ 
acteristics 

c. Non-common characteristics: Technical characteristics pro¬ 
vided herein pertain to the Meal, Ready-to-Eat, Individual, only and, in 
general, are not common to other operational rations« 

d. Using elements: Theater of operations. 

2. Design: The Meal, Ready-to-Eat, Individual, will meet the follow¬ 
ing design standards: 

a. Nutritional adequacy: Meals will be designed so that any 
three provide the daily nutritional requirements set forth in AR AO-564 
(including 3600 calories) for one man, and any one meal provides 1/3 the 
dally nutritional requirement (including 1200 calories) for one man. 

b. Acceptability: At least 12 meals will be designed so that 
any one meal is suitable for breakfast, dinner or supper and any three 
are suitable as a ration*. Food components will be developed in terms of 
maximum acceptability when eaten cold; variety will be sufficient to avoid 
rejection when the Meal, Ready-to-Eat, Individual, is consumed as the sole 
diet over a period of one week. Human engineering principles will be ap¬ 
plied throughout development of food components. 

c. Stability: All food components, in the packaging used for the 
Individual Ready-to-Eat Meal, vill be capable of withstanding at least six 
months at 100°F. without significant loss of nutritional adequacy, edibilj- 
ty. acceptability or utility, and vill be capable of withstanding repeated 
freezing'and thawing involving exposure, in the ration ease, to temperatures 
as high as 125°F. for as long as two hours per day, and as low as minus t>5 * • 
without aignifleant loss of nutritional adequacy, acceptability and utility. 

■ d. Utility:. The meal, will require no preparation other than 
opening o£ package, and no recon.tltution except of beverage component.. 
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APPENDIX B-l (2) 

military charactbristics 
FOR 

OPERATIONAL RATIONS 

I GENERAL 

1. Statement of cequirementa •> 

aged by me¡I8ffor a^S-Ïn’modS" Ïhi^hVîl'aillifrfiad861“151^ ^ 
have reduced weight and volume, require no rifrigeSifn and 

in nutrition and acceptability'to'maíntaS ÍL JerfoSa^e S IcLH iS“60 

vhen fed for an extended period without supplementation by perishables fMavt 

"f®1Wlll_îe **** f preservation by dehydration and lightweight padcaSS 
materials. Preservation by ionizing radiation may be used when the technioue 

approved and becomes available.) Reference CDOG, paragraph 1439f(14). ’ 

b. Meal, Quick-Serve, 25-Man and 6-Man <U) - A nonperishable ratio« 

íuiSrT^ ed/nd PaCka8ed by mSai8 f03r 6-man aid 25-n^ modÍles, pacÍÍr* 

cold wâer°Laíh dr0Pv WhiC/ Can be prcpared f0*: consumption, by addingPhot or 
cold watei to the packages (as appropriate to the food), mixine and holding 

h n a water-heating device for its preparation and consumption, all necessarv 

mess gear being expendable and packaged with the meal. (Maximum use will be 7 

^8“ÄtiÄ8d £“a” “d 8£ li8h“8i8“ ™-> 

onf. Meal Ready-to-Eat, Individual (u) - Individual meala, ready-to- 
eat, containing only quick-serve precooked, dehydrated, and irradiated com¬ 

ponents for use up to one week in the combat zone. Components should be high- 
ly acceptabie wnen eaten cold. No preparation required. Normal sùpply of 

*ater TnUft bf aveilable. Packaging should be lightweight and also 
itable for use in place of mess gear. Reference CDOG* paragraph 1439f(16)t 

2, Operational concept - 

a. The 25-man uncooked meal will ultimately replace the B ration 
for normal feeding in the support section and in the ccmbat area, except 
when prohibited by the tactical situation. During the interim period, un- 
til completo replacement is achieved,, components of the 25-raan uncooked 

meal will, as individually available, replace equivalent standard B ration 
components and the gradually modified B ration will be issued when opera- 
tionally feasible for normal feeding in the support section. 

bl 11,6 25-tnan and 6-man quick-serve meals will be used both in 
the support section and in the combat areas when the tactical situation pre¬ 
cludes the preparation and serving of the 25-man uncooked meal. 

°. The individual, ready-to-eat meal will be used to feed troops 
at times when it is impractical to provide the 25-man uncooked meal cc the 
o-man and 6"man quick-serve meal. 
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APPENDIX B-! (3) 

peLttiSfheíSnf¡ixÍ^fíaedf “ihe^eí^pSe^ín1 Under 'Condlci^ 
aories needed for consiuaotinn ►í« efl Packa8e »¿11 contain all acces- 
water. Grosa weight oftach meal wllïenoteeCrPtH*SanteCn’ canteen CUP and 
of packed shipping containers will ÍÍÍ °neJp0unds *V0BS welSl>t 
of each meal will be compatible with îoSeta J5«0^,’ ïï® conf¿8«ration 
which the meai® are packed will h* clothing. Caeca in 
parachute with assurance that 75Z of aeriAl delivery without 
sumption within 24 hours afîer tÎe ca.ï. for 
rains at speeds and from altitude, normîuï uíd bv s^lrepï8aen<:atlve tftr- 
wing aircraft in support of tactical £j£«i«i? * **"* totny “d ««d 

12 meals ÄSight^cSael cÄÎ^Ea^^IndlVldu,,1* ^11 coneiai o£ 
materials needed ^prepare and eat^h*^ ?X1 requíred «ccessories and 
and water. An expenE ^Í S hmiríía^rJífT» íante?n cup 
separately and not as a meal component ^11 ala0 be Provldod 
essed by whatever methods prove Sost îûccïïîfÎriti ^PH*ntüwWllî,be proc' 
characteristics; maximum use wilíbl 1 ia th* “¿Utary 
novel or improved the^Æ õíí« reÂÜÍÍSÍl^ PrOCeMed b^ 
«t p.™u.. prtcooktd ÂfcÂÆt ffi-.““ 
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APPENDIX B-l (4) 

3« Organizational concept - 

a. The 25-man uncooked meal will be prepared by trained food aerv« 
ice personnel using ranges and cooksets and usually will be served in unit 

messes. The new food processing techniques used to produce this type meal 
will, however, reduce the amount and degree of training required for food 
service personnel. 

b. The 25^man and 6-man quick-serve meals will be used for feed¬ 
ing small groups when unit messing is impracticable. No trained food serv¬ 

ice personnel will be required to prepare the meal. Required equipment will 
consist solely of a means for heating water. 

c. The individual ready-to-eat meal will be distributed to in¬ 
dividuals and will require no preparation other than opening of packages, 

except for beverages; a small amount of water will be required to recon¬ 
stitute drinks. 

4. Consideration of tripartite^ Navy, Air Force, and Marine Corps de¬ 
velopment activities - All the Armed Services have an interest in these ra¬ 
tions. The rations are proposed for Tripartite Standardization. 

5. Feasibility of development - If, during the development phase, it 
appears to the development agency that the characteristics listed herein 

require the incorporation of certain impractical features or unnecessarily 
expensive and complicated components cr devices, costly manufacturing 

methods and processes, critical materials or restrictive specifications 
which serve as a detriment to the military value of the item, such matters 

will be brought to the immediate attention of the Chief of Research and 

Development, Department of the Army, md the Commanding General, USCONARC, 
for consideration before Incorporation in a final design. 

6. Background - In the future Theater of Operations, the actual or 

potential use of nuclear weapons will require Increased dispersion of units 
and supplies and highly fluid, mobile operations. In consonance with these 
concepts, the efficiency of supplying operational rations must be increased. 

Specifically, operational rations are required which will permit: 

a. Reduction in the number of food service personnel and kitchen 
equipment required for preparing meals, as well as reduction in the train¬ 
ing level required of food service personnel. 

b. Substantial reduction in refrigeration requirements. 

c. Feeding of troops over an extended period with an adequate 
and tasteful'ration. 

d. Reduction in requirements for transport, storage areas, . 
handling equipment and supply personnel. New developments in dehydra¬ 

tion and Irradiation techniques of food processing provide a means for 
obtaining operational rations which meet the requirementscf these new 
concepts of organization and tactics. 
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APPENDIX B-l (5) 

II OPERATIONAL CHARACTERISTICS 

Meal, Uncooked, 25-Mans 

7. Configuration - 

a. Shall be packaged as a meal for 25 men exclusive of breads and 
cakes which will be provided separately. 

b. Each packaged meal shall be of minimum weight and bulk consist¬ 
ent with other requirements. Gross weight will not exceed 25 pounds. 

S. Performance - 

a. Shall, when supplemented with fresh bread and cake components, 

provide adequate quantity of food for 25 men for one meal. Appropriate break¬ 
fast, dinner, and supper menus will be provided. 

b. Shall be well balanced* and provided in sufficient variety to be 
acceptable to troops for consumption over an extended period under all cli¬ 
matic conditions. 

c. Shall have no detrimental physiological effects when consumed 
over a period of a year as a sole diet with the bread and cakes which ere 

provided separately. 

d. Shall require no refrigeration. 

e. Shall be simple to prepare by food service personnel who have 

received minimum training. 

9» Durability and Reliability - 

a. Cases and packages shall be water, Insect, and rodent resist¬ 

ant. 

b. Cases and packages shall be marked, and markings shall remain, 
legible under all conditions encountered in storage, transport, and dlstrl* 

button. 

c. Cases and packages shall be capable of withstanding military 

handling during transportation and storage prior to use. 

d. Cases and packages shall be easily opened. 

e. This ration shall be capable of storage without refrigeration 

for a minimum of 2 years (a longer period is desirable) without spoilage 
or detrimental decrease in nutritional value or palatabillty. 

10. Transportability - Cases in which the rations are packed shall be 

capable of being transported in standard military vehicles, aircraft and 
vessels, and shall be capable of being eerlel delivered by parachute. 
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APPENDIX B-l (6) 
11. Associated equipment » Kitchen faciUtieo, 

12. Environmental and terrain requirements « 

-6SOI? oro!!11 WjthfCand tranalt and handling in temperatures ranging from 

2« toî™ ;,;°2 ‘"f1 be “Ul“ue Í» teatu « oihe? sneicer during periods of extreme cold; 

b. Safe storage temperatures shall conform to AS 705-13 as amended. ' 

Meal, Quick-Serve, 25-Man and 6-Man; 

13. Configuration* » 

a. Shall be packaged on a meal basis. 

ohail be,°5 ml"imuin wei8ht bulk consistent with other re- 

SnindT rC G f rlgbC Of Case contalPln8 25 meals will not exceed 35 ïrSÎ 4Gï?8f W,eÍ!ht f Caae containing 6 meals shall not* exceed 9 pounds. 
ÍmÍ "eiÊhc includes bread and cake'components, accessory items and expend- 
able preparation and serving equipment* except for heating device.) 

14. Performance - 

a. Shall provide adequate quantity of food for 25 men (or 6 men) 
tor one meal* all meals to be essentially equivalent là nutrition so that 
any three meals constitute a ration. 

b. Shall be well balanced and provided in sufficient variety to bh 
acceptable to troops. 

, c# sha11 no detrimental phypiological effect when consumed as 
the sole diet for a period of not lea« than 120 days. 

d. Shall be simply, quickly* and easily prepared for consumption by 
nontechnlcally trained personnel. 

e. Shall contain, except for water and a heating device, all coat» 
ponente necessary for preparation, serving, and consumption of the meal. 

f* Shall contain simple directions for preparation. 

g. An accessory packet containing cigarettes, matches, toilet paper, 
chewing, gum, and weapon cleaning patches will be included with each meal. 

15. Durability and Reliability 

a. Cases and packages shall be water, insect, and rodent resistant. 

b. Cases and packages shall be markdfl, and markings shall remain 
legible under all conditions encountered in storage, transport, and distri¬ 
bution. 

^Optimum module size will be dependent upon organizational structure of com¬ 
bat units during period of use. 
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APPENDIX B-l (7) 

c. Cases and packages shall be easily opened» If an opener it need« 
ed for this purpose» it shall be provided as a readily accessible part of the 
packaged meal. 

d. Shall be capable of withstanding military handling during trans¬ 
portation and storage prior to use. 

e. This ration shall be capable of storage without refrigeration for 
a minimum of 2 years (a longer period Is desirable) without spoilage or detri¬ 

mental decrease In nutritional value or palatabillty» 

16. Transportability - CasesHLn which the rations are shipped shall be* 

a. Suitable for all means cf transportation including animal pack 

and man-carry. 

b. Capable of aerial delivery by parachute. 

c. Capable of aerial delivery without parachute with assurance of 

75% recovery. 

17. Associated equipment - Water heating device(a), 

18. Environmental and terrain requirements - 

a. Shall withstand transit and handling In temperatures ranging 

from -65°F. to /125°F. and shall be suitable for preparation in tents or 

other shelter during periods of extreme cold. 

b. Safe storage temperatures shall conform to AR 705-15 as amended. 

Meal, Ready-to-Eat, Individual: 

19 • Configuration - 

ing. 

a. Packaging shall be. compatible with the pockets of field cloth- 

b. 
qulremehts. 

Shall he of minimum weight and bulk consistent with other re- 
Gross weight will not exceed 1 pound. 

c. The case in which the meals are packaged shall be of minimum 

weight and bulk consistent with other requirements. Gross weight will not 

exceed 25 pounds. 

d. Components shall be packaged to the maximum extent in flexible 

containers• 

20. Performance - 

a. Shall provide an adequate quantity of food for one man for one 

meal, ail meals to be essentially equivalent in nutrition so that any three 

meals will constitute a ration. ^ 



APPENDIX B-l (8) 

» oole diet. Sha11 be acceptnble consumption over a pjriod of pne week «• 

c. Shall conform to nutritional requiremento. 

d* ShaU be accePtable when consumed hot or cold. 

require no water excépfÎür^hrreconsïiîuSSrofdïiSkï?1“8 pacltfl8ei and sh4l] 

«neal. exc^t f°r C0n8U01P“<» of the 

chewing g" 1¾ ^ 

h. An expendable means of Wing the meal will .be provided. 

21. Durability and Reliability * 

a. Cásea and packages shall be water ln«.»*». j 08 water, insect, and rodent resistant. 

Ä är s?. 
portation àndííLge píio^to^sl^1*8681“1^"8 *oiUtary Endling during trena- 

for a ?£ ''f010“11 r.frli.r.tloa 
decrlmentol tor.... 1. nuWtfLl « totobult"“”“ ,p0“*i* " 

22. Transportability . Ca... In nhl.h tb. ration. .blp,.4 ,Ml „„ 

and aMn-carry?UiC°blfl f“ “U “«.portation In.lndlng .ntol pa.k 

b. Capable of aerial delivery by parachute. 

75Z recovery.CftPabla °£ deUvcry «i^out parachute with assurance of 

23. Associated equipment • None« 

t.jr4;t.rrr^tr ,c"w “d ^ 
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APPENDIX B-l (9) 

1 
III SPECIAL CHARACTERISTICS 

25. CBR and atomic requirements • Gasee and packages shall be at least as 
resistant to CBR and atomic effects as current standard item. 

26. Kit requirements •• None. 

27. Maintenance and interchangeability requirement • Nona. 

Vf ORDER OR PRIORITY OF CHARACTERISTICS 

A. Performance. 

B. Configuration. 
I 

C. Durability and Reliability. 

D. Transportability. 

E. CBR and Atomic Requirements. 

V ITEMS SUPERSEDED BY THESE ITEMS 

A. Ration, Operational, "BM (Superseded by Meal, Uncooked, 25-Man, when 
production capability permits)• 

I 
B. Ration, Small Detachment, 5-ln-l (Superseded by Meal, Quick-Serve,, 25- 

Màn and 6-lian). 

C. Ration, Individual, Combat, and, Meal, Combat, Individual (Superseded 
by Meal, Ready-to-Eat, Individual). 

VI TRAINING AIDS • None required. 
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APPENDIX B~2 

Ar»Ä= WKHE CONSUMED fflMBD PKIOR TO CONSUMWION ¿So™ ¿f 
COtiPONENTS WEHE CONSUMED UNHEATED 
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PRECEDUW PACE BLANK NOT f IIAED 

APFENDIX B-3 

DAILY WEATHER OBSERVATIONS 
CAMP A. P. HILL, VIRGINIA 
H-15 FEBRUARY 1961( 

Date 

11 Feb 

12 Feb 

13 Feb 

Ik Feb 

15 Feb 

Max 
Temp 
OF. 

31 

35 

33 

39 

its 

Min 
Temp 
op. Humidity 

18 

20 

20 

29 

33 

91% 

92% 

91% 

9k% 

81# 

Average 
Surface 
Winds, MPH 

Maximum 
Wind 
Gust, MPH 

15 MW 

15 MW 

20 WSW 

18 WNW 

12 MW 

Precipitation 

type 

20 MW 

25 MW 

25 WSW 

35 WMW 

15 MW 

Snow 

Snow 

Rain 

Rain 

Amount 
Ins. 

1.50 

3.00 

Time of 
Occurrence 

2100-21(00 

21(00-1730 

01 0900-1700 

.01 0100-1135 



PHECEDUO PACS BLAKI - NOT FIIKED 

APPENDIX B-4 

DIRECTIONS FOR SETTING UP AND USING MEAL CARTON AS STOVE 

USE FOR BEATING (IN PACKAGE): Bacon, Bartecued Beef^Beana with 
Tooato Sauce, Beef Steals, and Chicken Ala King figgi« 

B° not open pouch before heating 

CAUTION - Do NOT u*e cartod for heating vater for beverages or for 
rehydrating dry foods 

Figure 1 
a. 
b. 

c. 
d. 

Remove tape 
Fold end flaps down 
vlth corner folds out 
and behind ends 
Hold side flap« down 
lock side flaps over 
ends 

/-¿7/Z S/¿>£ 
OUT 

Figure 3 
f. Qpen folder ONET 

and place on top, 
foil «Ide down 

g. Place fuel tablet under 
carton end light saw 

h. Steaa will heat food 
(approa. 8-12 min). 

Figure 2 
e. Add about 2 cunees of 

vater (use enough to 
cover carton botton). 

FOOD PFCFflGE 
FO/L 3/OF OOW/S 

F//FL TABLET 
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APPENDIX B-5 

OBSTACLES OF FEA DESIGN AND FABRIC COURSES 
USED - LISTED IN SEQUENCE OF USE 

Obstacle 

1. Sand Prones 

2. Railroad cinder crawl 

3. Belgian Block Embankment 

4. Sand Prones 

5. Slit Trench 

6. Monkey Climb 

7. Sand Prones 

8. Gravel Crawl 

9. Road Block 

10. Rock Parapet 

11. Sand Prones 

12. Wooden Slide 

13. Wooden Slide 

14. Tank Trap 

15. Up and Over Boxes 

16 25-Yard Combat Crawl 



PBECBDIHB PACK BLANK - NOT FILMED 

APPENDIX C 

DISTRIBUTION LIST 

USATECOM PROJECT NO. 8-3-7400-05K 

2 - Commanding General 
U. S. Army Test and Evaluation Command 
ATTN: AMSTE-BC 
Aberdeen Proving Ground, Maryland 21005 

30 - Commanding General 
U.S. Army Natick Laboratories 
ATTN: Assistant Deputy Scientific Director 

for Engineering 
Natick, Massachusetts 01762 
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