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FOREWORD 

The research reported in this paper was conducted by personnel of the Physiology 
Branch, U8AF School of Aerospace Medicine, under task No, 776803, with the assist¬ 
ance of personnel of Myrtle Beach AFB, S, C , and Edwards AFB, Calif. The work 
was accomplished between August 1066 and May 1967. The paper was submitted for 
publication on 12 October 1967. 

The authors acknowledge the assistance of the following: Major David R Jones 
and Captain Richard M. Thompson, who briefed the pilots of the 352d Tactical Fighter 
Squadron, Myrtle Beach AFB, collected the data, and returned the information to the 
authors; Second Lieutenant Richard P. Leifer, who assisted in making arrangements 
with the F-111A squadron at Edwards AFB, collected the data, and returned the 
information to the authors; and to Major Norman D. Heidelbaugh, who assisted with 
procurement of foods for the studies and coordinating with personnel at Myrtle 
Beach AFB. 

This report has been reviewed and is approved. 

GEORGE E. SCHAFERI 
Colonel, USAF, MC 
Commander 



ABSTRACT 

Bite-size foods were consumed by pilots of fighter-type aircraft in two trials, and 
düta were collected on the acceptability and ease of handling these foods. This type 
of feeding system offers foods that are stable without refrigeration, are easy tc handle, 
and need no kitchen facility for preparation. Bite-size food flavors at the present 
time do not surpass those of conventional foods. 



BÍTE-SIZE FOOD IN FIGHTEN AINCSAFT 

h INTRODUCTION 

Bite-size foods were origir ally designed for 
in-flight feeding for extended flights of single- 
seated aircraft (1). These foods are easily 
eaten with one hand, are stable without re¬ 
frigeration, require no preparation aboard the 
aircraft, and are more dense than in-flight 
meals currently available. High manufactur¬ 
ing costs have prohibited the evaluation of 
these foods in fighter aircraft. Operational 
flights generally have been of limited length, 
and food was not a consideration. Air-to-air 
refueling of fighter-type aircraft has increased 
the necessity of providing food for the pilot. 
These bite-size foods are now included in feed¬ 
ing systems in manned space missions (2 3). 
The increased demand has led to new produc¬ 
tion technics and the consequent reduced costs 
now make the use of these foods more practical. 
During recent flights selected bite-size foods 
were evaluated for acceptability by pilots of 
fighter aircraft. Data on acceptability and 
convenience were collected and are herewith 
reported. 

II. METHODS 

Trial I 

Two meals composed of bite-size foods 
(table I) were supplied each F-100 pilot of the 
352d Tactical Fighter Squadron to consume dur¬ 
ing a flight from Myrtle Beach AFB, S. C., to 
Southeast Asia. The foods were approximately 
"t i -in. cubes, except the bacon and chicken 
sandwich bites, which wore slightly larger. 
With the exception of bacon squares, the foods 
had been freeze-dehydrated to insure stability. 
Freeze-drying removes moisture from these 
foods and increases their shelf life in ambient 
temperatures. 

The foods were packaged in a modified 
sandwich-type polyethylene bag with a zip-lip 
(fig. 1). Cards with a hedonic rating scale 
ranging from 1 to 9 (fig. 2) were supplied in 
order for the pilot to indicate his preferences. 
Questionnaires (fig. 3) were used to obtain in¬ 
formation on food flavors, handling qualities, 
quantities of food desired, and adequacy of 
water containers. 

The water bottle was a 1-liter Nalgene 
plastic bottle fitted with a rubber stopper and 
a pdyethylene tube, 10 in. long and 0.6 cm. 
in diameter (fig. 4). A hole was drilled 
through the bottle top and the rubber stopper. 
The pilyethyleiic tube was inserted into the 
bottle and could be moved up or down to the 
desired level. 

TABLE I 

Rite-size meals for S52d Tactical Fighter 
Squadron, Myrtle Reach AFR 

Number Food item 

Moal I 

4 

4 
4 
4 
4 

Bacon square» 
Special K with almond cube* 
Banana cubes 
Chocolate cube» 
Compressed date nut cube» 

Meal II 

4 Baron square* 
3 Chicken bites 
4 
4 
4 

Apricot cube* 
Brownie cubes 
Currants and almond cube* 

1 



FIGURE 1
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The euthon delivered the food, rating 
cerds, and questionnaires to Myrtle Beach AFB. 
The meals were packaged and the Flight 
Medical Officer briefed on collection of data. 
He, in turn, was responsible for briefing the 
squadron prior to the flight. The "Food Eval- 
uation Card” and “Questionnaire on Bite-Size 
Feeding System” were completed at the end 
of each flight.
Trial 2

A second series of tests was conducted by 
pilots at Edwards AFB, Calif. This study was

initiated because of the requirement for food 
on proposed long-duration flights in the 
F-lllA.

The participating pilots were given an op­
portunity to sample foods from approximately 
60 available flavors of bite-size foods. Each 
pilot recorded his preferences, and this list 
was used to plan menus containing acceptable 
foods. The meals were packaged at the USAF 
School of Aerospace Medicine and sent to Ed­
wards AFB, where they were refrigerated until 
used. Five to six cubes of each food were
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FIGURE 2 

"Food Evaluation Card" with hedonic rating. 

packaged in a polyethylene bag (2¼ by 6¼ in.) 
with a zip-lip. Four to five of these packages 
comprised a meal. 

Because of changes in flight schedules and 
personnel, meals were not always consumed by 
the pilots for whom they were planned. Some 
pilots, therefore, had no preflight opportunity 
to taste the foods. In later flights, meals were 
made up from available foods in an attempt 
to obtain evaluations for a greater number of 
food items. 

Average flight duration, when these foods 
were eaten, was about 3 hours, which was con¬ 
siderably shorter than in trial 1. Each pilot 
took one meal (five packets of six cubes each) 
with him and a bottle of water. The “Food 

Evaluation Card" and the “Questionnaire o^ 
Bite-Size Feeding System” were completed at 
the termination of each flight. 

HI. RESULTS AND DISCUSSION 

Trial 1 

The duration of the first flight from Myrtle 
Beach AFB to Hickam AFB, Hawaii, was 
10 hours. After several days’ delay, the second 
flight from Hickam AFB to Guam lasted 
7½ hours. These flights were of sufficient 
duration to warrant placing food aboard the 
aircraft. Regular in-flight sandwich box 
lunches were also placed aboard in the event 
the new foods were unsatisfactory. The 
stability of the biie-size foods was demon¬ 
strated by the fact that these foods were 

3 



packaged at Myrtle Beach AFB, with meal I 
eaten the next day and meal II consumed ap- * 
proximately a week later without any notice¬ 
able deterioration or flavor alteration. 

The acceptability ratings of the bite-size 
foods are presented in table II. Not all foods 
were eaten by all pilots; all the questionnaires 

QUESTIONNAIRE ON BITE-SIZE FEEDING SYSTEM 

1. Handling 
' I III 

A. Was the package easy to handle? 

B. Were you able to select the desired food items? 

C. Was the food too large for your mouth? 

D. Suggestions: 

2. Flavor 

A. Were any food items too sweet? 

B. Were any food items too bland? 

C. Was the food sticky or oily? 

3. Menu Pattern 

A. Was there enough variety? 

B. Would you like more or less or same variety? 

C. Did you eat the meal at one time or did you munch on 
it throughout the flight? 

4. Water 

A. Did have enough water? 

B. Is the water container easy to handle? 

C. Suggestions: 

5. Would you prefer this type feeding system to the type you 
heve eaten on previous flights? Please comment: 

were not answered ; some questionnaires were 
only partially completed. Twenty-two pilots 
consumed the bite-size foods on the first flight, 
and fourteen pilots consumed them on the 
second flight. 

The acceptability ratings indicated that 
seven of the ten items, or 70% of the foods, had 

FIGURK 3 
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FIGURE 4
Meal I. Componenit of water bottle and meal.

a mean hedonic rating in the “like moderately” 
category. These foods were consumed only one 
time by the pilots, and it has been noted that 
the initial rating of a food does not predict 
future consumption (4). O’Hara et al. (5) 
indicated that several organoleptic experiences 
with a food are necessary to obtain rating con­
sistency. Additional data on food preference 
would lend increased reliability to the present 
data.

Questionnaire data from the two meals 
were combined and are presented in table III.

The food packages were easy for the pilots to 
handle, and the foods were not too large, sweet, 
bland, or oily. There was sufficient variety of 
foods consumed throughout the flight. No 
preference was demonstrated for this type of 
feeding system over the state-of-the-art in­
flight sandwich box lunch; however, this was 
the first exposure of the pilots to this advanced 
concept feeding system.

The water bottles were considered by the 
pilots to be a definite improvement over the 
present system. The bottle was unbreakable.

I ii
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TABLE Ill 

Summary of data from meals I and //, Myrtle Beach AFB 

Subject Comments* Yes No More Same At one time Munched 

Handling 

Package easy to 
handle 

Able to select 
desired food 

Food too large 

28 

26 

4 

6 

7 

29 

Flavor 

Food too sweet 

Food too bland 

Food sticky or oily 

9 

6 

20 

24 

29 

Menu pattern 

Enough variety 

Amount of variety 

How eaten 

26 6 

11 2 13 

3 28 

•Addition«) comment«; E*«y to handle, serve« the purpo*e; prefer more chewy food«; too aweet; no dietinct flavor to food«; bit*« 

are good but old ayetem adequate; malte ebeeae-flavored bite« label contente prefer boi lunch. 

and the tube allowed for easy consumption of 
water. 

TABLE IV 

Food evaluations by pilots at Edwards AFB 

Trial 2 

A summary of the food evaluation by seven 
pilots at Edwards AFE is shown in table IV. 
No trend was suggested toward acceptability. 
A limited number of evaluations were made of 
each food, and 42% (nearly half) were rated 
only once. Data concerning the questionnaire 
are presented in table V. In addition to the 
information presented in table V, the following 
comments were made: 

1. Food creates thirst. 

2. Package easy to place in cockpit. 

3. Bacon squares melted when placed in direct sun¬ 
light. 

4 Water container too large 

5. Change of pressure caused water to overflow 
when polyethylene tube was below water line. 

C. Tube did not move easily in rubber cork. 

7. If clamp is used on tube, water spurts out when 
removed at altitude. 

One pilot expressed a preference for bite-size 
foods; one preferred the fresh sandwich-type 
lunch ; and two preferred a combination of the 
two types of food. 

Food 
Average 

evaluation 
Number of 
evaluations 

Almond raisin cubes 
Apricot cubes 
Bacon squares 
Beef bites 
Beef sandwiches 
Brewnies 
Cheese sandwiches 
Cherry orange nut cake 
Chicken bites 
Chicken sandwiches 
Chocolate cake 
Chocolate cubes 
Chocolate, summer 
Chopped almond cubes 
Cinnamon toast 
Coconut cubes 
Date fruit cake 
Gingerbread 
Orange cubes 
Peanut butter (corn flakes) 
Peanut butter with graham 

cracker 
Peanut butter with Special K 
Pineapple cubes 
Plain toast 
Pound cake 
Strawberry cereal cubes 
Toasted bread cubes 
Walnut cubes 

6 
6 
7.7 
6 
B.5 
8 
7 
8 
6 
6 
9 
8 
4 

7 
6.5 
6.6 
6.6 
3 
6 

6.7 
6.3 
8 
7 

6.5 
6 

1 
3 
7 
2 
2 
1 
1 
1 
1 
2 
1 
2 
1 

1 
2 
5 
2 
1 
2 

7 



TABLE V 

Summary of data from food testing, Edwards AFB 

l. 

Subject 

Handling 

A. Was the package easy to handle ? Difficult with gloves on. 

B. Were you able to select desired foods? Not in dark. 

C. Was food too large for mouth ? 

Yes 

6 

4 

No 

1 

1 

7 

2. Flavor 

A. Were food items too sweet ? 
Strawberry cereal, slightly tart; 
almond raisin cube, slightly sweet. 

B. Were food items too bland? 
Peanut butter with graham cracker, bland; 
date fruit cake, bland. 

C. Was food sticky or oily ? Bacon, too salty. 

3. Menu pattern 

A. Was there enough variety? 

B. Would you like more variety— 
or less variety? 

C. Did you eat meal at one time— 
or throughout flight ? 

4. Water 

A. Did you have enough water ? 

B. Was the container easy to handle? 

4 

3 

IV. CONCLUSION 

The stability and convenience of the bite- 
size foods have been evaluated in two trials. 
At the present time, conventional foods possess 
flavors and textu. es that are more acceptable. 
Advantages of bite-size foods include con¬ 
venience in handling, stability, and easier 

1. Welbourn, J. High performance aircraft feeding. 
Activités Report 17(1):14 (1965). 

2. Klicka, M. V., H. A. Hollender, and P. A. 
LaChance. Foods for astronauts. J. Amer. 
Diet. Ass. 51:238 (1967). 

3. LaChance, P. A., and C. A. Berry. Luncheon in 
space. Nutr. Today 2.2):2 (1967). 

storage because of the reduced size and weight. 
The food requires no special handling, and 
meals are quickly packaged from commercially 
available foods. No kitchen facility for food 
preparation is necessary, thus eliminating the 
need for labor and equipment. Foods can be 
purchased in cans for later menu makeup or as 
preplanned packaged meals. 

4. Heidelbaugh, N. D., J. E. Vanderveen, M. V. 
Klicka, and M. J. O'Hara. Study of man during 
a 56-day exposure to an oxygen-helium atmos¬ 
phere at 258 mm. Hg total pressure. VIII. 
Observations on feeding bite-size foods. Aero¬ 
space Med. 37:583 (1966). 

5. O’Hara, M. J., R. E. Chapin, N. D. Heidelbaugh, 
and J. E. Vanderveen. Aerospace feeding: 
Acceptability of bite-size and dehydrated foods. 
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