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FOREWORD

The overall objectives of Work Unit. ENDURE are to determine the endurance of
troops using combut equipment with w 48-hour capability, and, as necessary, to estublish
wiys of extending the endurance of troops so that the effectiveness of the equipment
will not be limited by the user. The research under this Work Unit is beirg conducted by
the Human Resources Research Organization at the request of the U8, Army Combal
Developments Commuand Armor Agency and U.S. Army Combat Developments Command
Institute of Advanced Studles,

Before the rescurch described in this report was planned, o Consulting Report,
Summary of Literature Review an Extended Operalions, December 1964, wus published
summuarizing the psychological literature pertaining to performance over extended periods
of time. On the basls of that review, a laboratory experiment, ENDURE 1, was conducted
to determine the offects of extended operations on seleclted tunk crew activities, The
results, reported in HUmRRO Technical Report 89-8, The Effects of Sieep Deprivation on
Performance Quer a 48-Hour Period, indicaled that significant performance decremoents
would oceur over extended periods of continuous operation, particularly with relation to
the subject’s normal diurnal cyele,

This report describes the research conducted under ENDURE {1, Fiold Studies of
Performance of Combut Duties for Extended Periods. 'The purpose of this research was to
extend  the Juborutory findings to include the communication, maintenance, driving,
surveillance, und gunnery activities ol the tank crow under actual field conditions, 'The
report presents the results of the research and diseusses the implications for extended
contbat,

The rescarch was conducted ut HumRRO Division No, £, Fort Knox, Kentucky,
under the supervision of Dr. Norman Willaed, Jr., Director of Rosearch. Dr. Donald K,
Haggurd s the present Director. Dy, Harold Bishop is the presont Work Unit Leader; Dy,
L.L. Alnsworth wus Work Unit Leader when the vesearch for ENNDURE 11 was conducted,
The immediate field research staff consisted of Mr. John Cook, Mr. Eugene Drucker, Mr.
Ralph Graham, and Mr. Willlam Warnick, Support was provid. | by the U.8. Army Armor
Human Research Unil: L'TC John A, Hutchins, Jr., was ilitary chief at the time the
field research was completed.

HumRRO research for the Depuartment of the Army is conducted under Army
Contract DAHC 19-70-C-0012, Training. Motivation, and Leadership Research s per-
formed under Army Project 2Q062107A712,

Meredith P, Crawford
President
Humiun Resources Research Organization




PROBLEM

Military equipment capable of operating for 48 hours or longer {8 now being
developed. When it becomes availuble, this equipment will provide the potential for
military personnel to participate in combat for a longer period than has been possible
hefore. Little is known, however, about the effects of sustained combat on the personnel
who will operate the equipment.

At the request of the U.S, Army Combat Developments Command Armor Agency,
HumRRO reviewod the psychological literature and military records pertaining to the
effocts of prolonged performance. The review yielded little information about man’s
ability to perform for 48 hours or longer, and the information that was available often
contained contradictions,

In order to obtain more reliable information on sustained performance, a laboratory
investigation wus conducted to determine how performing for 48 hours without sleep
would affeet work efficlency on simuluted surveillance and driving tasks, Under labora.
tory condlitions, there were large performuance decrements, The decrements oceurred
particuluarly at night, and were more severe during the second night, Since the greater
amount of physical activity in the field, us well as a possible increase in the motivation of
the subjects, could reduce the magnitude of such performance decrements, it was
considered necessaty to conduct u 48-hour simulated combat field exercise to determine
the degree to which the decrements found in the luboratory would be verified.

APPROACH

To simulate the combat situation, a 12-hour tactical problem was designed utilizing
a specially construcved 35,7 mile-long problem course for tanks. The problem included
olfensive, defensive, and retrograde movements, Performance tests were conducted at
specified points along the course for basie tank crew activities of communication, driving,
surveillance, gunnery, and maintenance,

An expetimental group of 20 tunk crews was required to complete the 12-hour
course four congecutive times for a total of 48 hours of activity without sleep. A control
group of 10 tank crews also repeated the course four times but were given a 24-hour rest
period between each 12-hour work perfod. Both time and performance accuracy scores
woere obtained in most of the performance tests. The effects of the continuous activity
were determined by comparing the trends of the scores for the two groups during the
course of the experiment, as well as comparing the magnitudes of their performance
SCOTCS,

RESULTS

In comparison with the control group, the experimental group exhibited little
performance decrement in the communication, gunnery, and maintenance exercises and in
two of the driving exercises. The performance of the experimental group was significantly
worse than that of the control group only in moving surveillance and in two of the
driving exercises, Differencos between the groups in the performance of these as well as
the other exercises were small, however, Only minor and usually insignificant differences
wore found bhelween the scores obtained during the day and those obtained during the
night perlods.

Praceding pagashlicnk o




CONCLUSIONS

(1) Activities that demand a protracte! aigh level of ulertness or require complex
perceptual-motor activity, such as the moving surveillance and some driving tasks, are the
most sensitive to the adverse effects of loss of sleep.

(2) Under field conditions, tank crews ure able to perform present-day communica-
tion, driving, surveillance, gunnery, and maintenance tasks without serious performance
decrements during a 48-hour period without sleep.

(3) Under field conditions, performance at night is not significantly affected by the
diurnal rhythms of the subjects (but may be affected by reduced visibilivy),

(4) The results of this investigation do not indicate that changes in unit organization
or tuctical doctrine are necessary to accomplish continuous tank operations for periods
up to 48 hours,

vi
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The Effects of a 48-Hour Period of

Sustained Field Activity on
Tank Crew Performance




MILITARY PROBLEM

The dovelopment of new military equipment that can be operated continuously for
48 hours provides the potential for around-the-clock fighting, The realization of this
potential, however, depends upon the ability ol personnel to maintain effective per-
formance during prolonged operations. If equipment operators cannot sustain acceptable
petrformance levels for 48 hours, techniques for enabling them to do so must he
developed, or unit organization (e.g., stand-by crews) and tactical doctrine will require
modification.

For this reason, the U.S. Army Combat Developments Commuand Armor Agency
requested (July 1963) HumRRO to study the effecis of continuous operations on armor
personnel, The following objectives of the research were specified:

(1) To determine troop combat effectiveness as it is affocted by fatigue
tesulting from continuous combat operntions.

(2) To determine changes in unit organization ana tactical doctrine that would
reduce or eliminate causes of fatigue.

An Exploratory Study (ES-24), begun in July 1964 to identify areas in which
rescarch would be most useful, took the form of a review of the literature on extended
oprrations (1), Although more than 1000 reports were screened, the lterature reviewod
did not provide clear-cut answers to questions about the probable effectiveness of troops
operating vontinuously for 48 hours or more. Anecdotal reports suggested that troops
have operated successfully [ur extended periods, but experimental evidence on the effects
of prolonged task performance was meager. The time periods investigated were usually
less than 24 hours, and while it was commonly concluded that prolonged performance
requirements resulted in a performance decrement, some apparently similar investigations
yielded conflicting results.

The loss of sleep uas a separate variable affecling performance has received a groat
deal of uttention. In general, it has been found that loss of sleep results in a performauce
decrement proportional to the amount of the loss, During periods of extended loss of
sleep, individuals may be able to perform brief tasks well, but they cannot sustain good
performance over long periods of time, Depending on the tasks, some loss in proficlency
as well as an increase in resction time may be caused by short lapses In alerthess or
so-called microsleeps, Broadly, a mujer factor which reinforess the effocts of loss of sleep
is a monotonous, seldom-changing stimulus condition common in vigilance or detection
tasks, for example. On the other hand, the use of interesting and varied tasks, or the
inclusion of physical activity may serve to increase motivation and alertness and help to
reduce the effects of loss of sleep on measured performance,

Because the experimental evidence wuas meager and there were conflicting con-
clusions as to the effects of prolonged activity on task performance, it was concluded
that further rescarch was necessary., The first stage of this research (ENDURE 1) was a
laboratory study of the effects of sleep deprivation on continuous performance (2). The
results of that research indicated that large performance decrements oceur during 18
hours without sleep; these decrements occur primarily at night, and they are especially
likely during the second night of a 48-hour period,

Because of important differences between motivation in the laboratory and in
“real-life’ field situations, however, it was decided that generalizations based on this
study and applied to a combat-type situation would be tenuous. A field exercise was

Preceding page hlank 3
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needed which would combine, if possible, the realism of a field exercise with the
attention o duatu collection details that is possible in the laboratory.

RESEARCH PROBLEM

The major objective of this rescarch was to determine whether the performance of
tank crows in a tactical exercise will deterjorate during a continuous activity period of 48
hours. Other objectives were to determine the specific activities for which performance
decrements may oceur, the times al which they may oceur, and the magnitude of such
decremoents,

METHOD AND PROCEDURE
NPERATIONAL CONTEXT

To meet the requirement that the data be of such nature as to permit generalization
to combat conditions, the specilic situations in which performance was tested were made
as realistic as considerations of personnel safety and proper care of equipment would
permit. The research was conducted at Fort Hood, Texas, in Training Area IV, a large,
relatively isolated aren, with varied terrain, and with access to firing ranges which were
modified to meet the special requirements of the research.

A base camp and command post for control of the experiment were established in
Arca 1V, with facilities for cating, sleeping, communication, maintenance, and medical
care. A test course 35.7 miles long, consisting of 24.6 miles of secondary road and 11.1
miles of cross-country travel, was laid out to begin and end at the base camp. Test
performuance exercises were conducted at selected points along the course; approximately
12 hours were required for a single complete circuit of the course. A map of the training
area, with the approximate locations of facilities, exercise sites, hellpads, and routes used
is shown in Appendix A.

All activities were carried out in the context of a tactical situation that included
offensive, defensive, and retrograde movements, both day and night. To add realism and
contlinuity, unscored exercises were included in the program. These consisted of opening
the radio net and radio check, responses to fragmentary orders, and responses to
aggressor activity.,

“C" rations were the only food available to the subjects during test activity. No
time was specified or special facilities provided for eating or toilet functions. Water for
drinking was carried in canteens and in the water cans which are normally a part of the
tank equipment.

All subjects were instructed that sleep was not permitted during test periods. Tank
commanders, scorers, officers, and civilian research personnel attempted to see that these
instructions were followed, In addition, the nature of the exercises and the lerrain over
which the operations were conducted strongly militated against sleep. It is assumed,
therefore, that none of the crewmen slept enough to invalidate the data.

PROCEDURE

First, a pilot study, involving the use of five crews and lasting 12 hours, was
conducted to determine any necessary changes in the plan, and to train scovers and other



support personncl. Minor alterations in previously planned scoring procedures, distances,
and schedule were made as a result of the atudy.

During the course of the main experiment, the sequence of events during a 12-hour
test period was the same for the experimental and the control groups. The activity
schedule for the two groups is shown in Figure 1. Only one platoon, experimental or
control, was engaged in test activity during any given 12- or 48-hour period, and the two
platoons of the control group were tested bofore the four platoons of the experimental
group.

Schedule for Control and Experimental Groups

Time
Dev 0400 08GO 1200 1600 2000 2400
:Control Group 1 — 1st Day .
T :Control Group 1 ~
Ist_Night > ontrol Group 2 — 1st Day —_
Th :Control Group 1 — 2nd Day . :Control Group 2 —
F 15t Night L :Control Group 1 ~
S 2nd Night ~____Control Group 2 — 2nd Day .
Su ) iCcmtrol Group 2 -
2nd Night _— :Experimental Group 1
T Experimental Group 1
Experimental Group L;
Th _Experimental Group 2
F Exparimental Group ;
S Experimental Group 2%
Su
M _Experimental Group 3
T Experimental Group C;
w Experimental Group 3 >
Th __Experimental Group 4
F Experimental Group ;
S Experimental Group 4 _

Figure 1

The tanks of the platoon in action during the test period moved out onto the
course, and at specified paoints along the route crews participated in the test exercises,
These exercises were the same for the two groups and for each 12-hour period, with one




minor exception, as noted in the following description of the exercises. A detailed list of
the sequence of events, and copics of the Oral Operations Order and the Fragmentary
Orders, are included in Appendix B.

DESCRIPTION OF TEST EXERCISES

The experiment included the unscored exercises, described earlier in the discussion
of the operational context of the research, and the scored exerclses deseribed in the
following paragraphs. All exercises were composed by HumRRO research personnel with
the help of persormel from CDC Armor Agency and the U.S, Armor School, and with
reference Lo relevant military publications, Each exerclse was conducted once during each
12-hout perlod, except the Radiotelephone Procedures tests which were conducted three
times sach period. Most exercises were scored for both time and accuracy. Coples of the
directions .or the exercises are given in Appendix A,

Radiotelephone Procedures (RTP)

Six procedural tests were conducted at differei.. times during each 24-hour period,
The specific elements of RTP included In each e...uise were as follows:
RTP1: Word Twice; say Again Word Before/Word Afier; Acknowledgement;
and Do Not Answer,
RTP 2: Phonetic Alphabet; Time und Coordinates; 1 Spell; Abbreviations Say
Aguin All After/All Belore; and Relay to/Form.
RTP 3: Say Again/I Say Aguin; Correction; Read Buck/l Read Back; That Is
Correct/Wrong; Verify/I Verify; and Wilco.
RTP 4, 5, and 6: These exercises were the same as RTP 1, 2, and 3, except that
the specific message content was changed,
RTP exercises 1, 2, and 8 were used during the day and exercises 4, 5, und 6 during the
night,

Driving Exercises

Log Obstacle. Tanks were required to cross a log obstacle three feet high. The crews
were scored for proper porformance of each of the following elements of proper crossing
procedure: full stop; move forward slowly to contact; accelerate until on top of obstacle;
decelerate on top of obstacle; hit ground without bouncing; move forward slowly.

Ditch, It was required that the tanks be driven through a ditch (2 fect deep, 15 fecl
long, and 10 feet wide) correctly and as fusl as possible. Crews were scored for correctly
performing the following elements of crossing procedure: shift to low; decelerate until
tank hits bottom; accelerate nfter hitting bottom; decelerate on top of rear lip of ditch;
hit ground without bouncing,

Slulom. Ten markers placed approximately 60 feet apart in a straight line made up
the slalom course, Crews were required to drive the tanks along the line of muarkers as
rapidly as possible, passing the markers alternately on the right and left sides. Croews were
scored for each marker correctly passed and for the total time taken to puss the markers.

Minefield. A lane simulating the path through a minefield was laid out on level
ground, The path was 18 feet wide, approximately 226 meters long, and included five
90° and four 45° turns. The markings were standard minefield signs and tape. The path
was divided into 10 sections, each separated from the others by a turn, The crews were
scored for errors, that is, the number of contacts with the masking tape, and for total
time taken to pass through the minefield.




Surveillance Exaercises

Passive Surveillance. In this exercise the tanks were stationed at the designated test
site and the task of the crews was to detect and identify a number of targets. The
targets—four tanks, four '%-ton trucks, and four groups of dismounted troops—were
exposed ohe at 4 time at ranges from 220 to 1010 meters, at various azimuths, During
daylight the crews used binoculars and gunner'’s sighting devices as well as the unaided
eye, At night the crews used infrared binoculars and gunner’s sights as well as the
unaided oye, The crews were scored for each target correctly detected and identified and
for the time taken to detect and to identify the targots.

Moving Surveillance. As the tanks moved along the course they were fired upon by
machine gun crews using blank ammunition. The tank crews were required to respond by
returning the fire with the coaxial machine gun, using blanks during the day, and by
iluminating the aggressor machine gun with the searchlight at night, The tanks wer: taken
under fire from two positions, one to three miles apart, and the locations of the machine
guns were changed among four positions so that they wete never in the same places for
two exercises In succession, The tank crews were scored for accuracy of detection of the
source of fire,

Gunnery Exercises

The gunnery exercises were conducted in three phases. In Phase 1 the tank was
stationary, and stat.on-ry targets were fired on with the main gun. In Phase 11 the tank
was moving, and stutionary targets were fired on with the coaxial machine gun, In Phase
I the tank was stationary, and moving targets were fired on with the main gun and the
caliber .60 machine gun. Mumination at night was provided by tank-mounted search-
lights. Accuracy of flre was scored in all phases and time to first round was scored in
Phages 1 and 111,

Maintenance Exarcises

The tank crews were scored for tho correct performance of standard services and
checks usunlly perfornied during operations. These checks included the engine oil level,
transmission oil level, antennas, battery water and cables, vision devices, exterior lights,
and fuel and lubricant leaks.

SUBJECTS

Subjects’ for the study were 120 enlisted men assigned 1o a tables of organization
and equipment (TOK) unit, 2nd Battalion, 67th Armor, at Fort Hood, Texas. Thelr ages
ranged from 18 to 43 years with a mean of 22.0, Time in service sanged from 8 to 192
months with a mean of 30.8. The shortest time on the job was two days and the longest
was nine years? with a mean of 5.1 months. General technical aptitude area (GT) scores
of the subjects ranged from 53 to 138, with a mean of 103.5. One hundred nineteen
subjects had from 6 to 12 years of formal education; ¢ne man had completed one year
of college. Ranks of the subjects were as follows: PVT, 8; PFC, 27, SP4, 41; SP5, 12;
SGT, 2b; S8T, 6; PSG, 1. Details of these data are given in Appendix C.

"The moen who purticipated in the pllol study did not serve as subjects for the main study, but
were used in other roles (e.q., us scorers), and ure not included in the data.

2 Support requests specified subjects who had served at [east six months in an armor TOE organization
in the crew position they would fill us an experimental subject. Commitmeonts of the support agency pre-
vonted complete compliance with the request.




The first 40 men ussigned to the project were placed in the Control Group which
consisted of 10 four-man crews (two platoons). The 80 men subsequently assigned to the
project were divided into 2¢ four-man crews (four platoons) and assigned to the
Experimental Group,

EXPERIMENTAL DESIGN AND DATA ANALYSIS

The experimental paradigm was o 2 x 4 factorial design with two conditions of rest
during the course of the experiment—0 and 24 hours—and four cumulative levels of
aclivity time—12, 21, 36, and 48 hours. Conditions of rest constituted the Between.
sSubjects factor and levels of activilty the Within-Subjeets factor. Two other variables,
subjects’ physiologieal diurmal cycle and illumination (level and type), were confounded
with the levels of activity, and therefore their effects could not be isolated,

The experiment was designed to produce data that would show the effects of
extended periods of aclivity on peviormance in communication, driving, survelllance,
gunnery, and maintenance activities. Repeated meuasures of performance in these five
basic types of activities were obtained during successive 12-hour periods of nctivity for
two groups of subjects,

The experimental group way scheduled for continuous activity during four con.
secutive 12-hour periods. The control group was also scheduled for four 12-hour activity
periods, but was given a4 24-hour rest between tost perlods,

The control group was used to provide criterion performance levels against which to
compare the performance of the experimental group, Performunce standurds for troops in
extended operations were not availuble and it was necessary Lo include o design control
for the offects of practice since the same tost exercises were used during the successive
12-hour periods.

To clarify the use of the control group, cousider the following simplified description
of possible resulls in the exoseriment: A significunt effect of lack of rest would he shown
by 8 decrement in perforn. wace cfter the first 12-hour perfod. 1f the effects of lack of
rest were cumulative we wouid expect the results 1o show g tren?t of decreasing
proficiency scores for successive 12-hour periods, The trend of the scores, howoever,
would be modified by the effectys ol practice obiained during the repeated exercises, and
the observed trend would depend upon the relative magnitudes of the effects of practice
and lack of rest. Analogously, the effect of practice would be shown by a trend of
increasing proficiency scores from period to perfod for the control group,

Since both groups were treated alike, with the oxception of the rest periods
scheduled for the contrel group, and bolh groups received the same amount of practive, o
comparison can be made of the trends of the scores Tor the Lwo groups and the inference
mude that any difference between the trends of the scores is due o the effecis of the
lack of rest, It may be noted thatl since the scores obiained for any specified perlod, as
well as the absolute fevel of the scores, may be affected by non-experimental variables, a
comparison of the trends of the scores for the two geoups is the most important and
informative comparison to be made.

The scores obtained during cach test exercise were treated as data from separate
experiments and analyzed independently. Mean performance scores were calculated with
the combined data of ull tanks in each group for each 12-hour period. No detailed
analysis of the performance scores for single tanks or for individual members of the tank
crows was attempted for two reasons: First, it was not feasible to monitor each individua!

"Originn) plans specified control and experimental groups of equal size. Circumstiances led to the
decision to reduce the control group size, after the study had begun.




every moment during the entire 48 hours of the experiment and it must he assumed that,
as in combat, the crew members may have rotated crew positons so that the most
proficient man would perform the duties required at a given time during the course of
the experiment. Secondly, unavoidable non-experimental variables such as environmental
conditions and the mechanical condition of tanks and equipment varied greatly during
the course of the experiment for each tank and between tanks. The usefulness of detailed
analysis, then, would be limited at best and possible serious errors would be made in an
attempt to assess the effects of the experimental variables on performance.

The data from each of the time perlods was also subjected to an analysis of
variance. In this analysiy, the test for interaction between the leveis of rest and levels of
total activity (Groups x Periods) was used to determine whether the trends of the scores
of the two groups differeq significantly. Tests were also made for significance of
differences between the two groups in level of proficlency scores (Between Groups) and
differences in scores between periods (Periods). In all tests the differences were tested for
sigmificance at the .05 level of contidence.

RESULTS

In the presentation of results, the relevant tables and graphs of time and accuracy
scores are grouped according to the type of activity measured. Some tank craws falled to
complete some of the exercises becsuse of equipment faili're or other problems, and the
reduced number of subjects for these exervises i indicated with the table of scores. For
simplicity of presentation, differences in scores, which are significant at the .06 level or
better, are identified in the text with the presentation of the data, and the results of the
analyses of variance are given in Appendix D,

RADIOTELEPHONE PROCEDURES (RTP)

The mean accuracy and message transmission time scores obtained in the separate
RTP exercises are given in Table 1. The maximum meusn accuracy scores for RTP

Table 1

Radiotelephone Procedures Mean Scores

12-hour Perlod

E xercise Group 1 2 3 4

Accuracy® lemnb Accuracy l Time Accuracyl Tima Accurnch Time

1and 4 c 5156 78 51.4 11 58.1 103 56.3 124
E 51.6 86 40.4 0o 48.4 87 62.1 89
2and b c 12286 179 11256 236 122.2 214 120.0 229
E 1208 157 1194 176 1189 141 117.2 187
Jand 6 c 100.0 17 1065 76 104.7 14 99.6 79
E 1029 61 105.1 B2 1065 57 104.1 59
Mean c 91.3 124 80.8 141 943 130 91.9 144
E B81.7 101 91.3 109 21.3 26 811 106

?The maximum mesn accuracy scores for Radiotelephone Exercises 1-6 were: 75, 167, 136, 69, 148, and 141
b1 seconds.
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exercises 1 through 6 respectively, wore 75, 167, 136, 69, 148, and 141, Since the
specific procedural elements included in the messages were somewhat different for the
three puirs of exercises, 1-4, 2-6, and 3-8, an analysls of data obtained for the separate
pairs wus carrled out. The analysis indicated that there were no significant differences
between groups in the tronds of the scoros, in performance accuracy, or any differences
assoviated with the different periods of activity, The control group required significantly
longer message transmission time, but this result, which is contrary to the expected
direction of a difference i cumulative sleep loss was an effective variable, Is probnbly due
to equipment failures oncountered during the RTP exercises for the control group
particularly.

Since the analyses of the duata indicated that the extended veriod of activity had no
effect on the performuance of the experimental group, the scores for the RTP exercises
were combined und mean RTP scores caleulated for each 12-hour perlod. These summary
scores are plotted in Figures 2 and 3 which show the similarity in the trends of the
scores for the two groups. The graphs also show the slightly greater time scores obtained
during the night which suggosts a minor effect of the subjects’ diurnal cycele although the
differences between day and night scores were not statistically significant,

DRIVING EXERCISES

The mean performance and time scores for the four driving exercises are summarized
in Table 2. The performance and time scores for the individual exercises are plotted in
Figures 4 to 11,

Log Obstacle, The mean performance accuracy and time scores are plotted in
Figures 4 and 5. Figure 4 shows that the extended perlod of activity had no effect on
the accuracy of the performunce of the experimental group, Both groups received about
four of the six possible polnts for accuracy in the first 12-hour period, und showed
similar steady and significant Improvement during the experiment, The main effect of the
extonded period of activity, seen in Figure 6, was to increase the crossing time for the
experimental group in the exercises conducted after the first 12-hour period.

Table 2
Driving Exercises Mean Scores

12hour Perlod

E xurcise Group 1 2 3 4
Accuracy Time? | Accuruey Time?® | Acouracy Time®? | Acouracy Timu®
Log c 4.2 29 48 30 6.1 26 5.6 26
3 4.3° 31" 5.6 37 B.1¢ 3¢ B 40
Ditch c 3.9 30 4.3 44 4.6 38 4.6 41
E 38 30 4,0 28 4.0° 3¢ 3.8 29
Slalom C 10 69 10 66 2.8 54 9.9 66
E 9.8¢ 80* 9.6 b4 9.9¢ 60°¢ 9.6 b2
Minefield C 40 136 30 146 2.1 137 2.3 102
E 2.8° 129® 27%  1eg® 23" 100P 1.9% 1270
9).) seconds.
bp15
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Mean Log Obstacle Accuracy Scores: Successive 12-Hour Periods
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Ditch Crossing. The main accurucy and time scores obtained in the ditch crossing
exercises, plotted in Figures 6 and 7, do not show uny effect of the oxtended period of
activity. The accuracy scores for both groups woere relutively constant at about four of
the maximum of five points during every 12-hour period and the only difference between
groups ls the significantly longer crossing time taken by the control group. The direction
of this difference is contrary to the expected direction of any difference and probably
reflecty the effect of nonexperimental varlables,

Slalom. The numbers of slalom markers the crews were able to successfully pass are
plotted in Figure 8 which shows that the main offect of the extended period of activity
was to depress the accuracy of the experimental group. The control group “cores were
nearly a perfect 10 throughout the experiment, but the experimental group scores were
slightly, and significantly, smaller. This differcnco between groups was determined
primarily by the increased number of errors committed by the experimental group during
the two night periods; but the analysis of variance did not indicate any significant
differences in scores for the different periods. The time scores, shown in Figure 9, were

12
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quite similar and both groups showed a significant decresse in the time required to drive
the slalom course.

Minefield. The number of contacts with the path-marking tape and the time r quired
to traverse the minefield are shown in Figure. 10 and 11. These recults show no effects
of the extended period of activity. The performances of the two groups were quite
similar. The number of contucts with the marking tape averaged between two and three,
und both groups improved their time scores significantly during the course of tho
experiment.
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Mean Minefield Crossing Accuracy Scores: Successive 12-Hour Periods
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SURVEILLANCE EXERCISES

Passive Surveillance. The mean number of detections, In four presentations of each
target, and the mean target-detection time for each type of target are given in Table 3. The
scores obtained at night, periods 2 and 4, were depressed because of inclement weather and
equipment malfunction, and scores are glven only for the day perlods, 1 and 3.

Table 3

Passive Surveillance Moan Datection Scoras

12-hour Pertod

Target Group 1 2¢ 3 4B
Detactions | Time? Detuctions | TimeP
Tanks c 3.3 26 3.2 24
B 2.6 28 28 28
1/4-Ton c 29 27 3.3 24
E 28 26 28 20
Troops c 20 32 30 26
E 18 33 2.2 32

85cores obtalned during night periods 2 and 4 were invelidated by the eftects of non-experimantal
variables and are not included in this toble,
In ssconds,

The detection scores obtained with each type of target are plotted in Figure 12,
The experimental group performed less well than the control group with all targets, but
only the differences in scores obtained with the troop turpet were significant. The slight
improvement shown by hoth greups from the first to the second day in the number of
troop targets detected is elso statistically significant.

The detection time scores plotted in Figure 13 show that the experimental group
tended to take longer than the control group to detect the targets, The differences were
amall, however, and again only the ditferences in scores for the two groups obtained with
the troops target were significant. The difference betweon groups in trends of the scores
obtained with the Y-ton vehicle targets was also significant, Considered together, the
detection accuracy and time scores show that the control group performance improved,
particularly with the smaller targets, from period to period but the expetimental group
improved much less or actually deteriorated. The differcnces in the performance of the two
groups are small, however, and limited to the smaller and more difficult targets.
positioned at points along a four-mile section of the tank route. The tanks pussed this
section iwice during each complete citcuit of the course. Each time they passed the tanks
received fire from two of the positions. To maintain the element of surprise, the firing
positions were different each time the tanks passed. The tank crew’s task was to detect the
gun emplacement and to indicate this by aiming the maln gun at it during the day or
lluminating it with the searchlight at night. The mean number of the four emplacements
detected each 12-hour period is given in Table 4.
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Table 4

Moving Surveillance Mean Detection Scores

124our Period

Group —=r -
1 ‘ 2 J_ 3 4
c 2.0 28 3.6 3.2
E 28 18 2.2 28

The scores are plotted in Figure 14 where o significant difference between grouns in
the trends of the scores may be seen. Overall, the control group showed an improvement
through the course of the experiment, whereas the experimental group shov.ed an initial
decrement and then a subsequent gradual improvement to the level of proficlency shown
by them on the first day. The significant interaction between the groups and the hours of
activity indicates that the efficiency of the experimental group was reduced by the
exteaded period of duty although they did show a grudual improvement after the first

day.
Mean Number Targets Detected, Moving Surveillance:
Successive 12-Hour Periods
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GUNNERY EXERCISES

The firing accuracy and time scores, where appropriate, for the gunnery exercises are
given in Table 5 and plotted in Figures 15 to 21.

Phase 1. In this exercise the tanks were stationary and the crews firrd the main gun
at stationary targets: standard 6’ x 6' panel targets located at ranges of 700-800,
1100-1200, and 15800-1700 meters, The pattern of the target position is shown in Figure
A-1 in Appendix A. The tank crews were issued three rounds per target, but to conserve
ammunition they were instructed Lo cease fire if they scored a hit on the first or second
round. In the scoring procedure, hit scores were weighted differentially, three points for a
hit on round nile, two for a hit on round two, one for a hit on round three, and zero if
no hits were recorded. The scores obtained for each of the three targets were combined
and the maximum mean score for a tank was taken as three points.




Table b

Gunnery Exercises Mean Scores

I 12-hour Period
L . —
Phase Group 1 2 3 4
Accuracy Timed Accuracy Timed Accuracy Timed Accuracy Timed

Phase 12 c 11 41 05 32 1.1 31 09 46
Main Gun E 09 33 c7 57 09 36 0.6 a8
Phase (9 c 04 05 09
Coaxial
Machine Gun E 08 08 08 0.9
Phase {11€ Cc 8 13 3 25 1.2 ] 1.4 16
Cal. 50
Machine Gun E 16 10 14 1.0 B 1.2 12
Phiase |11 c 8 18 9 18 1.4 14 1.6 12
Main Gun E 1.3 18 1.0 16 1.2 14 1.6 13

8Maximum mean score for a tank—3 polints.

bP(mr, B hits; tair, 6 to 10; good, 10 to 15; excellent, 1€ to 20 hits,
Cpoor, B or less hits; tulr, 6 to 19; good, 20 to 28; excullent, 30 to 5O hits.
dln savonds,

The mean accuracy and time to first round scores are plotied in Figures 15 and
16, As shown, the performances of the two groups did not differ. In general, the crews
did not score a hit until the third round was fired during the day periods and were
slightly, although not significantly, less accurate during the night periods. During the day
periods about 35 seconds were required to fire the first round, and at night a sigaifi.
cantly longer time, about 46 seconds, was required.

Overall, the results do not indicate any serious effect of the extended period of
activity on firing the main gun. The lower accuracy and greater time scores obtained
during the night periods probably reflect the difficulty of firing under artificial illumina-
tion and u possible loss in performance related to a conflict between the diurnal cycle of
the subjects and the demand for alertness.

Phase Il. Crews fired the coaxial machine gun from the tanks moving at 5 mph in
Phase II of the gunnery exercises, The stationary targets were 4' x 20' panels at 200-,
300-, aor 400-meters distance, The layout of the firing range is shown in Figure A-2 in
Appendix A. During the night perlods the targets were illuminated by tank-mounted
searchlights.

Euch tank fired one burst of 20 rounds at each of three targets. On the basis of
observation of the tracer streams, scorers estimated the number of hits and rated the
firing accuracy as poor, fair, good, or excellent, if the ciew obtained less than 5, b to 10,
10 to 15, or 15 to 20 hits, respectively, For statistical analysis, the accuracy ratings, from
lowest to highest, were assigned quantitative values of 0, 1, 2, or 3.

The results obtained with all targets were combined for each group and Figure
17 shows the mean rating scores per burst of 20 rounds. The performances of the two
groups were quite similar. Neither performed well, because of lack of practice as well as
equipment malfunction, but both showed some improvement during the course of the
experiment, The variability of the scores was large, however, und the change in scores




Mean Hit Scores With Main Gun, Successive 12-Hour Periods:
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Mean Times to Fire First Round With Main Gun, Successive 12-Hour Periods:
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from period to period is not significant. The close similarity of the performances of the
two groups suggests that the extended period of activity had no marked effect on the
firing of the coaxial machine gun,

Phase I1I, Tanks were stationary and the crews fired the main gun and the caliber
.60 machine gun at moving targets in Phase 1II, The targets for the machine gun were
located at 600 meters and those for the niain gun at 900 meters. Each crew fired six

20




Mean Rating of Hits Per 20-Round Burst With Coaxial Machine Gun,
Successive 12-Hour Periods: Tanks Moving, Targets Stationary
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Mean Number of Hits Per Thres Rounds With Main Gun,
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Mean Times to Fire First Round With Main Gun, Successive 1z-Hour Periods:
Tanks Stationary, Targets Moving
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Mean Rating of Hits Per 50 Rounds With Caliber .60 Machine Gun,
Successive 12-Hour Periods: Tanks Stationary, Targets Moving
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rounds with the main gun and was scoved for time to fire the first round, as well as for
accuracy. In Figures 18 and 19 the plotted data show that the performances of the two
groups with the main gun were closely similar. The crews required about 16 seconds to
fire the first round and, in general, scored but one hit with the 6 rounds. The trend of
the scores suggests some lmprovem:znt in both accuracy and time scores through the
experiment, but again the variability of the scores was large and the differences were not

statistically significant.
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The crew fired two belts of B0 rounds with the caliber .50 machine gun and were
scored for both accuracy and time to first round. The number of hits was estimated on
the basis of observation of the tracer streams by scorers who rated the firing accuracy as
poor, b or fewer hits; fair. 6 to 19; good, 20 to 29, or excellent, 30 to 50 hiis, For
statistical analysis the accuracy ratings, from lowest to highest, were assigned quantitative
values of 0, 1, 2, or 3, The results of the exercises, shown in Figures 20 and 21, indlcate
no differences in the performance levels of the two groups, or any effect of the extended
duty perlod. Figure 20 shows that during the course of the experiment the mean
accuracy scores improved slightly from 5 or less to between 6 and 19 hits with 50 rounds
fired, but the differences in the scores obtained during the different 12-hour periods are
not statistically significant.

In the four gunnery exercises the nccuracy scores for the control and experimental
groups were quite similar, and the data suggest that the extended period of activity did
not affect the crew's performuances. The performance lovels were quite low, however, and
these resulls must be considered with caution since the low scores, particularly those
obtained in the earller 12-hour periods and due to nonexperimental variables, may have
precluded the appearance of performance decrements during the course of the
experiment,

MAINTENANCE EXERCISES

The mean maintenance scores are given in Table 8 and are plotted in Figures 22 and
23, The results show no differences between groups in levels or trends. The crews

Table 6

Maintenance Exercises Mean Scores

12-hour Perlod

Group 1 2 3 4
b . s
Acturacy r Time® Accuracy l Time? Accuracy Time? Accuracy Time®
C 59 533 5.8 664 6.2 619 6.3 644
E 5.6 448 5.0 516 6.0 614b 48 460
%n seconds.
by-=19

required eight to nine minutes to complete the maintenance procedures and usually
performed all but one of seven checks correctly. The slight but significant decrement in
the performance scores during the night periods probably reflects the effects of reduced
visibility at night with flashlight illumination as well as possibly the conflict of the
activity schedule with the diumal cycle of the subjects. The results of the maintenance
exercises do not indicate any serious effect of the extended period of activity upon the
performance of maintenance tasks.
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Mean Number Maintenance Tasks Correctly Performed:
Succassive 12-Hour Periods
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DISCUSSION

The primary concern of thia research was the possible cumulative adverse effects of
extended periods of field activity on selected ayens of tank crew performance: communi-
cation, driving, surveillance, gunnery, and maintenance, Two of the basic activities
tested—communication and maintenance~were found not to be affected to any signifi-
cant degree by extending operations for a period of 48 hours. The effect on gunnery was
unclear bocause of the initial low proficiency of the crews. Only the scores for passive
survelllance and for some of the driving tasks indicated reasonably clear performance
decrements that were probably due to lack of sleep,

COMMUNICATION AND MAINTENANCE

The communication exercises and to a small extent, the maintenance exercises,
placed the greatest domands on the cognitive and short.term memory abilities of the
subjects. The results for the RTP exercises, however, do not show the performance
docrements typlcally found in previous studies of the effects of loss of sleep on the
performance of tasks involving these abilities (3,4,5,8,7,8,9). A posible explanation is
that the level of difficulty and demand was probably greater in these previous experi-
ments than it was in the exercises Included in the present study. Although ordinary
communication performance was unaffected by the lack of sleep, communication pro-
cedures such ms authentication, which place greater cognitive and perceptual demands on
the operator, may be more seriously affected by the lack of rest, especially if the task is
carried on for lengthy periods under pressure for speed in performance.

GUNNERY

The gunnery exercises Included the behavioral element, reaction time, which has
becn shown to be sensitive to the effects of loss of sleep (4,6,10,11). But there were a
number of variables in the gunnery exercises which probably acteJ to reduce the effects
of the lack of rest and account, in part, for the lack of a performance decrement during
the 48 hours, For example, physical activity and noise level, as well as the intrinsic
intereat. of a task, have been identified as factors which may raise the level of motivation
and arousal enough to overcome the effects of extended activity and loss of sleep
(4,12,13,14,18). But because of equipment malfunction, insufficient training, and other
pro'Blams —Che accuracy scores were so low that evidence of performance decrements may
have been precluded and it may only tentatively be concluded that gunnery is unaffected
by loss of sleep.

SURVEILLANCE

The only marked performance differences between the control and experimental
groups easily attributable to the effocts of the extended period of activity were found in
the surveillance cxercises. The slower improvement and generally poorer performance of
the oxperimental group in the moving surveillance exercises probably reflects a decrement
in the alertness and motivation due to loss of sleep (5,12,16,17,18),

The performance of the experimental group was also significantly lower than that of
the control group with the Y-ton vehicle targets in the passive surveillance eaarcises. 1t is
difficult, however, to accept this result as an important indication of an effect due to the




lack of rest since the performance of the experimental group with the more difficult
smaller troop targets did not also show a similar decrement,

DRIVING

The results of the driving cxercises do not unequivocally support the conclusion that
driving performance was affected by the prolonged period of activity. Only the results for
the log obstacle and slalom exercises show reasonably clear, if small, performance
decrements for the experimental group. In the slalom the experimental group was slightly
less accurate, and in the log ohstacle exercise they took more time but were about as
accurate as the control group.

Such a trade-off of time to maintain accuracy 18 a common response of subjects
performing self-paced tasks under conditions of fatigue or sleep loss (4,19,20). Crews may
not epply the trade-off consistently, however. In the ditch crossing exercise, for example,
the experimental group was not as proficient as the control group, but took significantly
less time; and in the minefield exeivise there were no differences in the performances of
the two groups.

Considered together, the results obtained in the four driving exercises support the
vonservative conclusion that an extended period of activity results in significant, but
rolatively minor decrements in the performance of gross driving activities as used in the
present experiment,

The results of the driving exerclses contrast vather sharply with those obtained by
Herbert and Jaynes (21), for example, who obtained decrements in performance after
only an hour of driving, and by Drucker et al, (2), who found a decline in performance
over 48 hours of activity, particularly during periods normally given to sleep. Both groups
in the present field test showed improvement in driving performance during the course of
the experiment. The improvement may reflect in part the fuct that driving performance
was measured during short test periods and the same driving exercises were repeated each
12.hour period.

Also important is the difference between the driving tasks used in this field test and
those used by Drucker and others. A performance measurement that includes driving
continuously for several hours or the manipulation of u simulator, as in Drucker's
experiment, includes many characteristics of vigilance type of tasks in which performance
is sensitive to the effects of extended activity (6,19,22). On the other hand, the specific
tank driving measurement tasks used in this field test were periodic, of short dwation,
and presumably interesting; they ulso demanded relatively simple unitary perceptual-
motor response patterns.

Also, there s little evidence of marked effects due to conflicts between the work
time requirements and the subjects’ diurnal cycle. Results obtained in the minefield,
gunnery, and maintenance exercises do show significant differences in performance during
the day and night work periods; but in these exercises the performance levels during the
night periods were probably also affected by reduced visibility and the use of artificial
Mlumination. Since the differences in performance scores between periods found in other
exercises, such as the RTP exercises, although suggestive, were not significant, the most
conservative conclusion ia that the diurnal rhythm of the subjects did not affect per-
formance significantly.

FACTORS IN PERFORMANCE DECREMENT

A nalient feature, then, of the tesults of this investigation, is the general finding that
tank crew performance in most of the test exercises may be sustained at a reasonable
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level of proficiency despite the requirement of 48 hours of continuous actlvity, These
results corroborate informal comments by officers and men that tank crews can
efficlently perform their jobs during periods of 36 hours or longer without sleep, and
have often done so. The results also agree with the findings of previous investigations that
performance efficiency may be sustained over relatively long periods of continuous
activity (22,23,24,26).

The fact that field activity for 48 hours did not reduce proficiency appreciably
should not be construed as conflicting serlously with previcus research findings that
prolonged activity produces decrements. In the course of studying this problem investi-
gators have identified a number of factors which affect the degree to which performance
decrements are found (e.g., 4,6,11,12,13). In general, these factors may be characterized
as those affacting the general and momentary levels of motivation and arousal of the
subjects,

In the field, the situation is reel, and the level of motivation of a subject is probably
higher than it {s in a simulated envitonment. The penalties for failute to perform a
driving task propetly, for example, are much more revere in the field than in a simulator,
Both the amount and the varlety of sensory stimulation and muscular activity are usually
much greater in the field. A varlety of relatively short test exercises were used In this
field exercise. Also, between the exercises there were neriods during which activity could
be reduced to a relatively low level, Thus, the subjects may have made a compensatory
effort during the actual periods of test activity, Also, the test exercises chosen were to
represent normal rather than particularly complex problem requirements, and offered a
reasonable amount of intrinsic interest.

The importance of some of these variables was Indicated Ly Drucker and his
associates, and they suggested that the results of a fleld experiment might not show the
muvked performance decrementa that were found in the laboratory (2). The present
results confirm this forecast and clearly show that tank crews can remain active for 48
hours without marked loss of proficlency., Further, nince previous investigations have
shown that under certain conditions serious performance decrements may accompany
extended periods of activity, we may tentatively conclude that such decrements may be
offset or reduced under conditions which also produce ressonablv high levels of motiva-
tion and arousal.

LIMITATIONS OF CONCL USIONS

Limitations on the application of these conclusions must be recognized, of course.
The relatively gross activities measured in the test exercises were chosen to represent
present-day combat requirements and did not place high demands on the cognitive,
perceptual, or motor skills of the subjects. The results of the experiment suggest only
that tank crews can maintain adequate proficiency and meet these contemporary require-
ments during ptolonged combat, As tanks, armament, and sutveillance and communica-
tlons equipment become more sophisticated, it can be assumed that future proficiency
requirements in basic activities such as driving, guniery, and surveillance will be
increasingly stringent. And since the relatively gross activities tested in the present
experiment were affected by the prolonged activity, it can be assumed that the inore
demanding future activities may be more seriously affected.

It should also be recognized that the present experiment stimulated a single effort
type of combat problem and cate must be exercised in extrupoluting the resulis to a
combat situation. At the beginning of the experiment the subjects were presumed to be
well-rested and well-fed, and had not been subjected to a high stress environment. In a
combat situation there is a high probability that immediately previous stress, both mental
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and physiological, and u sleep debt may already exist when the extended period of
continuous duty begins. A number of experiments have shown that subjects may be more
susceptible to the effects of sleep loss under these conditions (e.g., 26,27). For some
personnel, the increased stress and arousal of combat may result in improved or main-
tained performance, but for meny the cumulative effects of fatigue and debilitating
conditions may be intensified by increased stress and accompanied by serious loss of
ubility to perform (28).

The following paragraphs summarize the results of the present research into the
effects of sustained performance by tank crews for a 48-hour period,

(1) Activities that demand a protracted high level of aleriness or complex
perceptual-motor activity, such as the moving surveillance und some driving tasks, are the
most sensitive to the adverse effects of loss of sleap,

(2) Under fleld conditions tunk crews are able to perform present day communica-
tion, driving, survelllance, gunhery, and maintenance tasks without large performarnce
decrements duting a 48-hour period without sleep,

(3) Under field conditions, performance at vight is not significantly affected by the
subjects’ diurnal rhythms,

(4) The results of this research do not indicate that changes in unit organization or
tactical doctrine are necessary to accomplish continuous operations for periods up to 48
hours,
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Annex 1: Radiotelephone Procedure Exercises

1. GENERAL

a. There are 6 radiotelephone procedure exercises, Bach R'I'P exercise consists of six
RTP items,

b, All 8 R'TP exercises will be administered during the first 24 hours of operation. A
second repetition of the same 6 R'TP exercises will be conducted during the second 24
hours of the 48-hour operation.

¢. The 8 RTP exercises will be given at three sites.

(1) Base Camp RTP Sets No. 1 and 4.

(2) Puassive Surveillance Range - RTP Sets No. 2 and 5.

(3) Gunnery Exercise Range (During PHASE 111 and 1V when not on
Firing Line) - RTP Sets No. 3 and 6.

(4) RTP Sets Nos. 1, 2, and 3 given during DAYLIGHT.

(6) RTP Sets Nos. 4, B, and 6 given during DARKNESS,

d. RTP exercises numbers 1 (Daylight) and 4 (Darkness) are conducted at Base (Camp
(¢(1) above), Procedure items 1 and 2 {of exercise Sets No. 1 and 4) require the radio net
to be opened (item 1), and a radio check be conducted (item 2). The OIC will effect the
opening of the net (item 1). Item 1 will be scored by the senlor scorer, for the platoon,
Item 2 will be effected by the O1C, also) however, ltem 2 will be scored by each scorer
on each tank, as will all subsequent RTP exercises,

e. Immediately after Item 2 has been scored, the scorer will ditect the tank commander
to place his radio on “‘interphone.” All subsequent “transmissions” will be over the inter-
phone during the RTP exercises, using normat RTD,

f. The scorer will act in the role of OIC, and will use his normal call-sign and suffix,
excepl as noted in d, above,

g. Each tank commander will be required to write vertain message transmissins from
the scorer. The writing of the transmissions will be scored for accuracy of reception and
accuracy of word sequences,

h. Each exercise will require approximately 16 minutes,

i, Each scorer will be {ssued a booklet containing the 6 RT'P exercises.

J. Materials Reguired (See___ ),

2. PROCEDURE

a. Each scorer will mount his assigned tank, and instruct the tank commmander tu
TURN HIS RADIO ON.

b. Each scorer will connect his handset to the Loader’s Intercommunication
Setl Control,

¢, Each scorer will signal the OIC when the tank commander is prepared to begin,
(ltem 1, Sets 1 and 4, ONLY—see d, above).

d. Exercise Set 1, next page.
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RTP Exarcite - Set 1

/ Group —
Tank

1. ESTABLISHING THE RADIO NET (Scored by senior scorer for the Group)
a. OIC Transmits: (Collective Call Sign)—THIS I8 (Call Sign-Suffix)—O'/ER.
b. Each subordinate station answers this initial transmission of the OIC in

numerical order,
Score

Correct  Incorrect

1st Tank: (Call Sign-Suffix)—THIS IS (Call Sign-Suffix)—-OVER
2nd Tank: (Call Sign-Suffix)—THIS I8 (Call Sign-Suffix)-OVER
3d Tank: (Call Sign-Suffix)—THIS I8 (Call Sign-Suffix)~OVER
4th Tank: (Call Sign-Suffix)—THIS IS (Call Sign-Suffix)—~OVER
5th Tank: (Call Sign-Suffix)—~THIS IS (Ccll Sign-Suffix)-OVER

Total Correct

NOTE: Should a station be unable to answer the collective call of
the OIC in sequence, the delinquent station will answer as
the last subordinate station, Credit will be given in this
event, 8s a correct response, Each station must use the
FULL CALL to be correct,

¢. OIC having heard from all subordinate stations now calls the net collectively and
indicates the net is now established:
OIC transmits: “(Cailective Call Sign)—THIS IS (Cail _Siign-Suffix)—-OUT.”

2. RADIO CHECK

a. OIC transmits: (Collective Call Sign)—~THIS I8 (Call Sign-Suffix)—RADIO
CHECK—OVER,

b. Each suhordinate station answers this transmission of OIC in numerical order.
(Senior scorer for the Group will score subordinate station’s ORDER OF RESPONSE
ONLY.) | Score

Correct  Incorrect
meet .

1st Tank: THIS IS (Call Sign-Suffix)--
2d Tank: THIS IS (Call Sign-Suffix)—
3d Tank: THIS IS (Call Sign-Suffix)— ]
4th Tank: THIS 18 (Call Sign-Suffix)— I

Bth Tank: THIS 18 (Call Sign-Suffix)— B

Total Cotrect T e

¢. As each subordinate station rusponds, the scorer on each tank will score the
transmission for that tank.
NOTE: Should the OIC’s transmission be received Loud and
Clear, the answer must be the proword “ROGER.”
Any other response, in order to be correct, must use
the prowords in the following table:

Proword for Signal Strength Proword for Readability

GOOD READABLE
WEAK DISTORTED
VFERY WEAK WITH INTERFERENCE
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RTP - Set 1 (Continued)

d. Score Sheet Yes No
(1) Station used the “ABBREVIATED CALL”
(2) Station used correct PROWORD (See pbove)
(3) Station ended transmission with proword “OVER."”
Total Correct

3. WORDS TWICE

a. §orer. Tells the tank commander: “You are having communication difficulties
with station (Call Sign-Suffix). You will call station (Call Sign-Suffix) using the proword
WORDS TWICE procedure. 1 will give you the message you will transmit. You have
completed your normal preliminary calls. Do you understand the requirem .nts?”* (After
receiving an affirmative) “The message is: AWAITING YOUR ORDER.” (Scorer
begins timing)

Yes No
b. Score Sheet. (Tank Commander’s Transmission) Sl

(1) “Call Slgn-Suffix (Example: RED DOT 6)

Call Sign-Suffix (RED DOT 8)

(2) 'This is (Transmitted ONCE only)

(8) Call Sign-Suffix (RED DOT 18)

Call Sign-Sutfix (RED DOT 16)

(4) Words Twice
Words Twice

(6) Awaiting your order

Awaiting your order

(6) Over

Over

Total Correct

Time

4. SAY AGAIN WORD BEF‘ORE/WORD AFTER

a. Scorer. Tells the tank commander: “I am going to send you a message. You will
write the m message down exactly as you receive it. You will respond to my transmission
using radiotelephone procedure as required by the situation. Are you ready?” Upon being
assured the TC understands the requitement, the scorer transmits the following:

(1) Scorer Transmits. (Call Sign-Suffix) THIS IS (Call Sign-Suffix)—
MESSAGE FOLLOWS—ROAD TO KILLEEN WAS
(*Cut Transmission)~PROCEED WITH CAUTION—
OVER. (Scorer starts timing) *(MINED)

(2) Tank Commander. Writes the message and responds,
b, Score Sheet., (Tank Commander’s Transmission)

Yes No

(1) (Call Sign-Suffix} THIS IS (Call Sign-Suffix)

(2) SAY AGAIN
(3) WORD

(4) AFTER (OR BEFORE)

(6) WAS (OR PROCFED)

(6) OVER

Total Correct

Time
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RTP - Set 1 (Continued)

c. Scorer Transmits. (Call Sign-Suffix} THIS IS (Call Sign-Suffix)—I SAY AGAIN
WORD AFTER ( OR BEFORE) WAS (OR PROCEED)—MINED—OVER.

d. Tank Commander. “Rogers” the scorer’s transmission and writes the word MINED
in his written message.

e. Scorer. Takes the written message from the TC and scores it for Accuracy and
Sequencing.

f. Score 3heet for TC’s Writing Message (Check (v/) only the CORRECT responses.
Do not indicate INCORRECT responses)

WRITTEN MESSAGE Accuracy Sequence
This
is
Call Sign
Suffix
Message
Follows
Road
To
Killeen
Was
Mined
Proceed
With
Caution
Over

Total Correct

5. ACKNOWLEDGEMENT

a. Scorer. Tells the tank commander: *1 will tranymit a message to you. You will
respond as the situation requires.”

b. Scorer Transmits. *(Call Sign-Suffix) THIS IS (Call Sign-Suffix)-MESSAGE
FOLLOWS - TIME ONE FIVE ZERO NINER FIVE FIVE SIERRA—MOVE TN
ALTERNATE POSITION - ACKNOWLEDGE—OVER.” (Scorer begins timing).

¢. Tank Commander. Transmits,

d. Score Sheet Yes  No

(1) THIS

(2) I8

(3) (CALL SIGN)
(4) (SUFFIX)

(6) WILCO

(6) our

Total Correct

Time ____ .

6. DO NO'T ANSWER

a. Scorer. Tells the tank commander: ‘“This is not a transmission, I will now give
you a message, and instructions for transmitting the message. Write down this message:
TIME ONE FIVE ZERO SEVEN THREE FIVE SIERRA—EXECUTE PLAN ALFA. You
will now transmit that message to (Call Sign-Suffix) telling (Call Sign-Suffix) you do NOT
want an answer, Do you understand the requirement?*’ When the TC says he understands,
scorer begins timing,

b. Tank Commander. Transmits,
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RTP - Set 1 (Continued)
c. Score Shect. Yes

8

(1) (Call Qpn-Suffix)
(2) THIS 15
(3) (Celd Sign-Suffix)
(4) MESSAG/, FOLLOWS
(5) DO NOY AMIWER
(6) SENDS “'ME GROUP
(7) EXECUTE
(8) PLAN
(8) ALFA
(10) ¢
(11) SAY
(12) AGAIN
(13) (Call Sign-Suffix)
(14) THIS I8
(1B) (Call Sign-Suffix)
(16) MESSAGE FOLLOWS
(17) DO NOT ANSWER
(18) TIME GROUP
(19) EXECUTE
(20) PLAN
(21) ALFA
(22) OUT

Time

END OF RTP

Total Correct
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RTP Exercise - Set 2'

1. PHONETIC ALPHABET

a. Scorer. The scorer will give the tank commander u written message exactly as it is
written below. Then tells the tank commander: “You will send this message to (Call Sign-
Suffix) using proper radiotelephone procedure, Do you understand the requirement?"
Upon the TC" affirmative, the scorer begins timing.

SCORING NOTE: If the TC uses the proword 1 SPELL"” it is correct.

b. Message. *MY POSITION 15 - VJ - GQ - TK - OVER™
Tank Commander. 'Transmits.

d. Score Sheet, Yes No
(1) (Call Sign-Suffix)
(2) THIS 18

Oy (€= Sigi-Buffix)

() MY

(H) POSITION
(6) 18

(7) VICTOR
(8) JULIET
(9) GOLF
(10) QUEBEC
(11) TANGO
(12) KILO
(13) OVER

Tatal Correct
Time
(14) Did TC use proword “1 SPELL"™?

2. 'TIME AND COORDINATES

8. Scorer. Tells the tank commander;: “You will write down the message 1 will
glve you. Then respond to the message by using radiotelephone procedure as required by
the situation. Here is the message.

(Call Sign-Suffix) THIS 18 (Call Sign-Suffix) REPORT THE TIME YOU ARRIVED
AT PRESENT POSITION - BREAK - REPORT YOUR LOCATION USING SIX
DIGIT COORDINATES—OVER." (Scorer begins timing,)
b. Tank Commander. Transmits.
¢. Score Sheet,
d. Scorer. Asks tank commander for his written message, and scores it for
Accuracy and Sequencing. :
o, Score Sheet,

3. 1 S8PELL

a. Scorer. Tells the tank commander® “This Is not a transmission. 1am going to
give you instructions for your next requirement, ! will hand you a message. You will
send the message to the station indlcated, and you will spell the word written in capital
letters, Do you understand?” 'The scorer hands a copy of the following mesaagnTE
tank commander.

“Transmit to (Call Sign-Suffix)—enemy armor sigh.ed in vicinity of Pyrongyang.”
(Scorer beging timing)

VRTP exercison 2-5 ure presented in an abbreviated form, omitting the details of the scoring sheets after
the fieat sample. Details of the exercises are uvallable from HumRHKO Divikion No. 2, Fort Knux, Kentucky 40121,
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RTP - Set 2 (Continued)

h. Tank Commander. Transmits.
¢, Score Sheet,

4, ABBRFEVIATIONS
a. Scorer. The scorer writes the following message, gives it to the tank commander
and says, ‘'You will transmit this message ‘o (Call Sign-Suffix).” (Scorer begins timing.)
b. Messuge, “AIR HAS REPORTED TWGO EN. MY TARKS NEAR KILLEEN
CATHOLIC CH, AREA~COORDINATES @ 24889
. Tank Communder. Transmits,
d Score Sheet,

5. SAY AGAIN ALL AFTER/ALL BEFORE

a. Scorer. Tells tank commander: *1 will now transmit » messege to you, You will
answer my transmission using radiotelephone procedure required by the situation, You
will also write the message down as you recelve it. Do you understand?” When the TC
indicates he understands, the scorer will send the following message (omitting the part in
vapital letters, Scorer will cut off transmission, pausing required transmission time),

Message: “(Call Sign-Suffix) This is—(Call Sign-Suffix}—hold your position—the
enemy is trying to ('ORD COWHOUSE CREEK)—OVER."

(Scorer begins timing).

b, The Tank Commander, Transmits.

¢, Score Sheet,

d. Scorer. Scorer responds to the Tunk Commander with this transmission: “Call
Sign-Buffix -Suffix) THIS I8 (Call_Sign-Suffix)—~1 SAY AGAIN ALL AFTER TO~FORD
COWHOUSE CREEK--OVER.”

e. Tank Commander, “ROGERS" the transmission,

f. Scorer. The scorer asks the TC for the written message, and scores it for Accuracy
and Sequency. (Check (v/) only the CORRECT responses)

g. Score Sheet. (Written Messago)

6. RELAY TO/FROM

a. Scorer, Tells tank commander: “You have a message for (Call Sign-Suffix)
(exampie: Red Dog 26) that has to be relayed through (Call Sign-Suffix) (example Red
Dog 16). The message is: CHOPPER WILL PICK UP PRISONERS You have completed
the preliminary call to (Call Sign-Suffix) (Ked Dog 16), and are now rcady o transmit
your message using proper radiotelephone procedure. Do you understand the requirements?”

b. Tank Commander. Indicates he understands,

¢. Scorer. Taolls tank commander: ‘“'Transmit your message’ (HBegins timing.)

d. Tank Commander, Starts transmitting the message.

e. Score Sheet,

END OF RTP - SET 2
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RTP Exercise - Set 3

1. SAY AGAIM/I SAY AGAIN

a. Scorer. Tells the tank commander: “You will transmit the following message to
my (Scorer's) atation (Call Sign-Suffix). You will use the full call. The message is: ROAD
TO KILLEEN CLEAR~PRQOCEED ON MISSION—OVER. Do you understand the
requirement?’’

b. Tank Commander. Indicates he understands.

¢. Scorer. Tells the TC* “Transmit the message.”

d. Tank Commangder. Begins transmission,
e, Score Sheet,

8
f. Bcorer. The scorer transmits the following to the tank commander: *(Call Sign-
Suffix) THIS 1S (Call Sign-Suffix)~SAY AGAIN—OVER."” (Scorer begins timing.)

g Tank Commander. Transmits,

h. Score Sheet,

2, CORRECTION

a. Scorer. Tells tank commander: *“You will transmit the following message to
(Call Sign-Suftix). The message: ENEMY REPORTED NORTH OF KILLEEN, Do you
understand the requirement?”

b, Tank Commander. Indicates he understands.

c, Scorer, Tells the TC: **Begin your transmission”

d. Tank Commander, Transmits message,

e. Score Sheet.

f. Scorer: The Scorer answers the TC’s transmission with: *(Call Sign-Suffix) THIS IS
(Call Sign-Buffix)~ROGER—OUT.”" Then the scorer tells the tank commander: *“Your
last transmission needs to be cotrected, it should be south of Killeen, not notth of Killeen,
Correct your last transmission using proper rudiotelephone procedure. Do you understand?”’

g Tank Commander. Indicates he understands,

h. Scorer. Tells the tank commander: *‘Start {ransmitting.” (Scorer begins timing )

i. Score Sheet.

j. Scorer. Answers transmission with: *“THIS IS (Call Sign-Suffix)~ROGER~OUT.”

3. READ BACK/I READ BACK

a. Scorer. Tells tank commander: *“I will send you a message. You will write the
message down, and then you will answer my message using proper radlotelephone
procedure. Do you underatand?”

b. Tank Commander. Indicates he understands.

¢, Scorer. Sends the following message: ‘“(Call Sign-Suffix) THIS I8 (Call Sign-Suffix)—
READ BACK-ROUTINE—ENEMY MOVING IN DIRECTION OF KILLEEN FROM
SOUTH—CVER.” (Scorer beyins timing.)

J. Tank Commander. Starts transmission.

e. Score Sheet.

4, 'THAT I8 CORRECT/WRONG

a. Scorer. Tells the tank commander: ‘‘Assume you called station (Call Sign-Suffix)
and transmitted a READ BACK message. Further sssume that etation (Call Sign-Suffix)
read back your message without error. You will now respond to sbationﬂﬂl’%’mﬁuﬂ’ix)
using proper radiotelephone procedure. Do you understand the requirement?

b. Tank Commander. Indicates he understands.

c. Scorer, Tells the TC “Trensmit your response” (Begins timing)

d. Score Sheet,

4
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RTP - 8et 3 (Continued)

5. VERIFY/I VERIFY

8. Scorer. The scorer will write the following message on a plece of paper: COVER
COWHOUSE CREEK CROSSING UNTIL 1400 HOURS. Scorer then tells the tank
commander: I will give you a written message. You will transmit the meszage to me
(Call Sign-Suffix). I will answer ycur transmission. Then, you will respond to my trans-
mission using proper radiotelephone procedure. Do you understand?”

b. Tank Commander. Indicates he understands.

¢. Sccrer. Gives written message to the TC, Tells the TC: ‘“Here is the message.
Transmit it to me."

d. Tank Commander. 'T'ransmits message.

e. Score Sheet.

f. Scorer, The scorer responds to this message with the following tyansmission:
“(Call Slgn-Suffix)—~THIS IS (Call Sign-Suffix)-VERIFY WORD AFTER CREEK—OVER."”
(Begins timing.)

g. Tank Commander. 'Transmits,

h. Score Sheet.

1, Scorer. Answers: “THIS IS (Call Sign-Suffix)~ROGER—-OUT."”

6. WILCO

& Sourer. Tells the tank commander: 1 will send & message to you, You will write
the message down, and answer using proper radiotelephone procedure. Do you understand?"

b, Tank Commander. Indicates he understands,

¢, Scorer. Transmits the following message to the tank commander: *(Call Sign-
Suffix) THIS 18 (Call 8ign-Suffix) PROCEED 170 OBJECTIVE RED—MOVEMENT WILL
BE COMPLETED AT TIME ZERO SIX ZERO ZERO ROMEO—OVER." (Begins timing.)

d. Tank Commander, Transmits,

. Score Sheet.

f. Scorer. Asks tank commander for hix written message. Scorer will score the
written message for Accuracy und Sequence, Score with a check ( v/ ) the correct
responses only,

END OF RTP - 8ET 3
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RTP Exercise - Set 4

1. ESTABLISHING THE RADIO NET (Scored by senior scorer of Group.)

a. OIC Transmits: (Collective Call 3ign)-"THIS |8 (Call Sign-Suffix)~OVER.

b. Each subordinate station answers this initial transmission of the OIC in numerical
ordet.

NOTE: Should a station be unable to answer the collective call of the
OiC in requence, the delinquent station will answer as the
last subordinate station, Credit will be given in this event, as
a correct response, Each station must use the FULL CALL
to be correct.

¢, OIC having heard from all subordinate stations now calls the net coliectively and
indicates the net {s established, OI1C transmits: *‘(Collective Call Sign)—THIS 18 (Call

Sign-8uffix)~-CUT.”

2. RADIO CHECK
a. OIC transmits: “(Collective Call)-THIS IS (Call Sign-Suffix)-RADIO CHECK—
OVER",

b, Each subnrdinate station answers this transmission of OIC in numerica) order
(Senfor scorer for Group will score subordinate station's JRDER OF RESPONSE only).
¢, As each subordinate station responds, the scorer on each tank will score the

transmission for that tank,

NOTE: Should the OIC’s transmission be received Loud and Clear, the
arswer must be “ROGER",  Any other response, in order to
be correct, must use the prowords in the following table:

Proword for Sighal Strength Proword for Readability
GOOD READARLE
WEAK DISTORTED
VERY WEAK WITH INTERFERENCE

d. Score Sheet,

3. WORDS TWICE
. Scorer. Tells the tank commander: *You are having communication difficulties
with etation (Call Sign-Suffix). You will call station (Call Sign-Suffix) using the proword
WORDS TWICE procedure. 1 will give you the message to transmit. You have completed
your normal preliminary calls, Do you understand the requirement?” (After recelving
an affirmative). *“The message is: GIVE ME A TIME CHECK.” (Scorer begins timing.)
b. Score Sheet, (Tank Commander’s Transmission)

4. SAY AGAIN WORD BEFORE/WORD AFTER
a. Scorer. Tells the tank commander: “l am going to send you a message. You
will write the message down exactly as you receive it. You will respond o my trans.
mission using radiotelephone procedure as required by the situation. Are you ready?”
Upon being assurcd the TC understands the requirement, the scorer transmits the following:
(1) Scorer Transmits: ‘“(Call Sign-Buffix) THIS I8 (Call Sign-Suffix)—
MESSAGE FOLLOWS~BRIDGE ON (*Cut transmission) CRE STROYED—OVER.
(Suorer begins timing) *(COWHOUSE)
(2) Tank Commander. Writos the message and responds,
b. Score Sheet (Tank Commander’s Transmission)
c. Bcorer Transmits. (Call Sign.Suffix) THIS 18—(Call Sign-Suffix)—1 SAY AGAIN
VoD AFTER (or BEFORE) ON (or CREEK) COWHOUSE&WER.
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RTP - Set 4 (Continued)

d. Tank Commander. *ROGERS" the scorer’s transmisston, and writes the word
COWHOUSE iu his written message.

e. Scorer. Takes the written message from the TC and scores it {  Accuracy and
Sequencing.
f. Score Sheet for 1'C’s Written Message.

6. ACKNOWLEDGEMENT

a. Scorer. Tells the tank commander: ‘I will transmit a message to you. You will
respond as the situation requires,”

b. Scorer Transmits, “(Call Sign-Suffix) THIS IS (Call Sign-Suffix)~-MESSAGE
FOLLOWS—REMAIN IN PRESENT POSITION—ACKNOWLEDGE-OVER" (Scoret
begins timing)

¢, Tank Commander. Transmits,

d. Score Sheet,

6. DO NOT ANSWER

8. Scorer. Tells tank commander: “This {s not a ttansmission, 1 will give you a
message, and {nstructions for transmitting the message. Write this message down: TIME
TWO THREE ZERO EIGHT TWO FIVE SIERRA~HOLD YOUR FIRE—. You will now
transtnit that message to (Call Sign-Suffix) telling (Call Sign-Suffix) you do NOT want an
answer, Do you undersiand the requirement?” When the TC says he understands, scorer

begins timing,
b. ’I"anR' Commuander, Transmits.

¢, Score Sheet,

END OF RTP - SET 4

g
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RTP Exercise - Set 6

1. PHONETIC ALPHABE'T

a. Scoret, The scorer will give the tank commander a writton message exactly as it is
written helow, Then tells the tank commander: *“You will send Lhis message to (Call
Sign-Suffix) using proper radiotelephone procedure. Do you understand the requirement?”
Upon receiving the TC’ affirmative, the scorer begins timing.

b. Message. ‘MY POSITION IS—KJ-WF-—-IL—-QVER”

¢, Scoring Note, If T'C uses “f SPELL™ it is incorrect.
d. Tank Commander, Transmits,
e, Score Sheet.

2. TIME AND COORDINATES

a. Scorer, Tells the tank commander: *“You will write down the message 1 will glve
you. Then respond to the mesiage by using radiotelephone procedure as required by the
situation, Here is the message:

(Cal) Sign-Buffix) THIS I8 (Call Sign-Suffix)~REPORT TIME YOU DEPARTED

BASE CAMPMBREAK—-REPORT PRESENT POSITION USING SIX DIGIT
COORDINATES~OVER.” (Scorer begins timing.)

b. Tank Commander. Transmits,

¢. Score Sheet,

d.Scorer. Asks tank commander for his written message, and scores it for Accuracy
and Sequence,

e, Score Sheet,
3. 1SPELL

d. Scorer. Tells the tank commander: *“This is not a transmission, 1 am going to
give you Instructions for your next requirement, 1 wiil hand you a message. You will
send the message to the statlon indleated, and you will spall the word written in capital
letters. Do you understand?" The scorer hands a copy of the following message to the
tank commander,

“Transmit to: (Call Sign-Suffix)—four medium tanks sighted near MUSCKATUCK."
(Scarer beging timing.)
b. Tank Commander. Transmits,
¢, Scvore Sheet.

4. ABBEREVIATIONS

a. Scorer, The scorer writes the following message, gives i to the tank commander
and says, “You will transmit thix message to (Call jgg_gg_fﬂx) " (Scorer heging timing.)

b. Message: “CAVALRY UNITS REPORT ENEMY TROOPS NEAR KILLEEN CEM,
AREA--COORDINATES pp5815—"

¢, Tank Commander. Transmits,

d. Score Sheet.

5. SAY ACAIN ALL AFTER/ALL BEFORE

a. Scorer. Tells tank commander: “I will now transmit 0 moessage to you, You will
answer ray transmission using radiotelephone procedure required by the situation. You
will also write the message down as you receive it. Do you understand?” When the '1'C
indicates he understands, the scorer will send the following message (omitting the part in

capital letters. Scorer will cut-off the transmission, pausing the required transmitting time).

Mosgsage: “(Call Sign-Suffix) THIS IS (Call Sign-Suffix)~Roud to Killeen Is
(CLEAR—PROCEED WITH CAUTION}-OVER.”
{Scorer begins timing).
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RTP - Set b (Continued)

b, Tank Commander, Transmits.

¢. Score Sheet,

d. Scorer. Scorer responds to the tank commander with this transmission: **(Call
Sign-Suffix) THIS IS (Call Sign-Suffix) ! SAY AGAIN ALL AFTER IS—CLEAR—
PROCEED WITH CAUTION -OVER.

e, Tank Communder. “ROGERS" the transmission.

f. Scorer. The scorer asks the TC for the written message, and scores it for
Accuracy and Sequence. (Check (/) only the CORRECT responses),

g. Score Sheet.

6. RELAY TO;FROM

a. Scorer. Tells tank commander: ‘““You have a message for (Call Sign-Suffix)
(Example: Hot Shot 26) that has to be relayed through (Call Sign-Suffix) (Example:
Hot Shot 16). The message s CONTINUE ON YOUR PRESENT MISSION. You have
completed your preliminary call to (Call Sign-Suffix) (Example: Hot Shot 16), and
are now ready to transmil your message using proper radiotelephone procedure. Do you
understand the requiremsant?”

b, Tank Commander, Indicates he understands.

¢, Scorer. Tells tank commander: “Transmit your message.” (Begins timing.)

d. Tank Commander. Starts transmittiug message.

e, Score Sheet.

END OF RTY - SET b
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RTP Exercise - Set 6

1. SAY AGAIN/I S8AY AGAIN

a. Scorer. Tells the tank commander: ““You will “tansmit the following message to
my (Scorer’s) station (Call Sign-Suffix), You will use the full call. The message is:
COWHOUSE CREEK ﬂ'ﬁﬁm‘)‘mﬁmocmn WITH CAUTION~OVER. Do you
understand the requirement?”

b, Tank Commander. Indicates he understands,

¢. Scorer. Tells the TC: “Transmit the messnge”

d. Tank Commander. Beging transmission,

e, Score Sheet,

f, Scorer. The scoter transmits the following to the tank commander: **(Call Sign-
Suffix) THIS I8 (Call Sign-Suffix). 8AY AGAIN-OVER." (Scorer begins timing.)

g. Tank Commander, Tranamits,

h. Score Sheet,

2. CORRECTION

g, Scorer. Tells tank commander: “You will transmit the following message to
(Call Sign-Suffix). The message: TRUCK CONVOY WILL ARRIVE 1609 HOURS. Do
you understand the requirement?”

b, ‘fank Commander. Indicates he understands.

¢, Scoter, Tells the TC: “Begin your transmission.”

d, Tank Commander, Transmits message.

e, Score Sheet,

f. Scorer, The scorer answers the TC's transmission with: *(Call Sign-Suffix) THIS
18 (Call Sim-Suffix)~ROGER-OUT", Then the scorer tells the tank commandey: "“Your
last transmission needs to be corrected, it should be 18p0 not 16pP. Correct your last
transmission using propar radiotelephone procedure. Do you understand?”

€ Tank Commander. Indlcates he understands.

h. Scoter, Tells the TC; “Start transmitting. (Scorer begine iiming.)

i, Beore Sheet.

j. Scorer. Answers transmission with: “THIS IS (Call Sign-Suffix) RCGER—OUT.”

3. READ BACK/l READ BACK

4, Scorer. Tells tank commander: ‘1 will send you a message. You will write the
message down, and then you will answer my rressage using proper radiotelephone pro-
cedure. Do you understand?™

b. Tank Commander. Indicates he understands.

¢, Scorer. Sends the following message: “(Call Sign-Suffix) THIS 18 (Call Sign-Suffix)—
READ BACK-MESSAGE FOLLOWS--REPORT MINED AREA IN SIX DIGIT
COORDINATES—~OVER." (Scorer begins timing,)

d, Tank Commander. Starts transmission.

e. Score Sheaet.

4, THAT IS CORRECT/WRONG

&, Scorer. Tells the tank commander: ‘““Assume you called station (Call Sign-Suffix)
and transmitted 8 READ BACK message. Further assume that station (Call_Sign-Suffix)
read back your message without error. You will now respond to station (Call Sigh-Suffix)
using proper radiotelephone procedure, Do you understand the requirement?

b, Tank Commander. indicates he understands.

¢, Scorer. Tells the TC: “Transmit your response.” (Begins timing.)

d. Score Sheet
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RTP - Sat 8 (Cortinued)

5. VERIFY/I VERIFY

a, Scorer. The scorer will write the following message on a plece of paper: HOLD
YQUR PRESENT POSITION UNTIL 1300 HOURS. Scorer theu telis the tank com-
mander: “I will give you a written message. You will transmit the message to me (Call

Sign-Buffix). | will answer your transmission, Then, you will respond to my transnission

using proper radiotelephone procedure. Do you understand?”
b, Tank Commander. Indicates he undeystands,

¢, Scorer. Gives written message to the TC. Tells the TC: '"“Here iy the message.
'l‘runsmlt it to me.”

d. Tank Commander, Transmity message,

&, Scote Sheet. ' .

f. Scorar, The scorer responcs tc this message with the following transmission:
*“(Call Sign-Suffix)~THIS I8 (Call Sign-Suffix)—VERIFY WORD AFTER PORITION-
OVER.” (Begins timing.)

. Twnk Commonder. Transmits,
h Score Shoet,
i, Scorer, Answers! ‘“THIS iS (Call Sign-Suffix)~-ROGER~OUT."

6. WILCO - r
a, Scorer. Tells the tank commander: I will send a message to you, You will

write the message down, and answer using proper radiotelephone procedure. Do you h

understand?"

b. Tank Commander. Indicates he understands.

¢, Svover. Transtits the following message to the tank commander: “(Call Sign-
Suffix) TTHIS 18 (Call Call Sign-Suffix)~PROCEED TO OBJECTIVE GREEN—MOVEMENT
WILL REGIN AT TIME ZERO FIVE FOUR FIVE--ROMEQ—OVER.” (Begins timing.) 7

d. Tank Commander, Transmits, ]

o, Score Sheot.

f, sLorer . Asks tank commander for his ‘written message. Scorer will score the

written message for Accuracy and Seguence,

END OF RTP - SET 6
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Annhay, 2 Driving Exercises
Log Obstacle

Instructions for Scorers

1. There will be one scorer fur the exercise, He will have pencils, Score Sheets, a stop-

watch, and, at night, a flashlight.

2. The scorer will stop the tanks at a previously prepared position 26 yards in front of

the obstacle, and proceed as follows:

a. Say to the coramander of the first tank, “Whan I say ‘Begin,’ drive across the log
obstacle. After you have crossed the obstacle, proceed according to your instruc-

tlons. Ready. Begin!"
b. Start the slopwatch at the word “Begin!™ -

o, Walk beside the tunk, at a safe distance, as it crosses the obstacle, and mark the
Score Sheet with a check (v/) In the blank space after “yes" os “nho," s appro-

priate, for each of the items 1 through 6.

d. As soon as the tank breaks contact with the obstacle, atop the watch uad record

the time, to the neatest second, in the blank space in item 7.

e. Reset the watch at '*0,” and record in the “Remarks” section any unusual event(s)

which may have affected the performance. Print the scorer’s name in the appro-

priate space on the Score Sheet,

SCORE SHEET: Log Obstacle

Date: Group No.: Crew No.: . Time:

1. Full stop before hitting obstacle, yes ___
2. Moves forward slowly untll tracks make contact. yes .,
3. Acvelerates until on top of obstacle. yes ...
4, Decelerates on top of obstacle, yes
b. Hits ground without bouncing. yes ...
6. Moves forward slowly until clear of obstacle, ves .

7. Time from start signal to #6: seconds
Score is number of ‘‘yes’ column checks.

Remarks:
Scorer:

no_._.
N0 e
no e
no___

NO e
NO

Total:
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Ditch

Instructions for Scorer

1, There will be one scorer for the exercise, He will have pencils, score sheets, a stopwatch,
and, at night, a flashlight,

2. The scorer will stop the tank at a previously marked position, approximately 35 yards
in front of the ditch, and proceed as follows:

a. Order the tank to move to a previously marked position, 26 yards in front of the
ditch, and halt.

b, Walk beside the tank, and, when it has halted, say to the tank commander “When
] say ‘Begin,’ drive through the ditch. After you have crossed the ditch, continue
us you have been ordered to do. Ready. Begin!”

¢. Start the stopwatch at the word *'Begin!"

d. Walk beside the tank, at a safe distance. as it traverses the ditch, and mark the
Score Sheet with a check mark (v/) In the blank space after “yes' or “no.” a4
appropriate, for each of the items 1 through 5.

e. As soon s the tank hits the ground after clearing the rear lip of the ditch, stop
and watch and record the time in the blank apace in ftem 6, to the nearest second,

f. Reset the watch at “0,” and record in the "“Remurks’ section any unusual events

which might have affected the verformance. Print the scorer’s name in the appro-

priate space on the Socre Sheet,

Return to the stayt point and foliaw the procedure wbove until ull tanks have

completed the exerclse,

3. Proeedure will be the same, day and night, except that the scorer will use u flaghlight
at night whenaver it Is required, and tanks will use BOD,

o

SCORE SHEET: Ditch

Date: _.Group No.:_____ Crew No.: _ Time: _

1. 8hifts to low before entering ditch, yes . Nho.—
2. Decelerates until tank hits botom, yes . ho ..
3. Accelerates after tank hits bottom, YO8 e N0 —
4. Decelerates on top of rear lip of ditch, yes . no___
B. Hits ground without bouncing. yes . no___
6. Time from ‘“‘Begin® signal: seconds — -
Score 18 humber of “yes” column checks, Totalt . _.___
Remarks:

Scorer:

.4
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Slalom

Instructions for Scorers

1, There will be two scorers for the exervise,

2. Each scorer will have a hand signal flag (day) or a flashlight (night), pencils, and five
copies of his Score Sheet, In addition, scorer #2 will have a stopwatch,

3. The tanks will be halted by scorer #1 at g previously marked position 26 yards from
the first marker,

4, Scorer #1 will mount the first tank and say to the tank commander: *Your tank will
move through this course us fast as possible, passing to the right of the first marker,
to the left of the second one, and so on, zlgzaging until you have passed sl of the
markers, Qo as fast a8 you can, but don't hit any of the markers, [ will move up to
the sturting line now. Wher- you see me raise the flag (flashlight, if at night), move
out. After you pass the last marker, proceed according to your instructions, Remem-
ber--as fast as you can, without hitting a marker.”

b, Scorer #1 will then move to the previously marked sturting line, and position himself

0 that he can easily see when the tank passes the starting line,

6. Scorer #2 will stand near the sixth marker in such a position that he can easily see
the flag (or flashlight) held by Scorer #1, and raise his flag (or flashlight) above his
head to signul that he is ready.

7. When Scorer #1 sees that Scorer #2 is ready, he will ralse the signal flag (or flashlight,
at night) above his head, and the tank will move toward the starting line.

8. As sooh as the tunk reaches the starting line, Scorer #1 will bring down the signal flag
(or flashlight), and will move with the tank past the first five murkers, marking with
a check (v/) the blunk under either “Hit"” or “Missed” on the score sheet, as appro.
priate, for each of the first five markers,

9. As soon as the tank has passed the fifth marker, Scorer #1 will return to the position
where the other tanks are parked, mount the next tank, and wait for the signal that
Scorer #2 is ready again,

10. As soonh as Scorer #1 lowers the signal flag (or flashlight), Scorer #2 will start the
stopwutch and lower his flag (or flashlight).

11. Scorer #2 will move with the tank past the last {ive markers, marking the score sheet
appropriately, as for Scorer #1,

12. As soon as the tank reaches the previously marked finish line, Scorer #2 will stop the
walch and record the time to the nearest second in the blunk space in itom #2,
“Time: seconds” on the Score Shoeet.

13. Scorer #2 will then return to his original position near the sixth marker, reset his watch
at ‘0", and signal Scoter #1 that he is ready by raising his flag (or flashlight).

14. The above procedure will be followed until nll five tanks have completed the exercise.

16. If a tank fails to pass a marker (or markers) on the corvect side, that/those marker/s
will be shown as “Hit"” on the Score Sheet, and the information will be recorded in
the **Remarks" section,

16. Tank will use IR at night.
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SCORE SHEET: Stslom, Scorer #1

Date: . Group No: _.Crew No.
Marker #
1
2
3
4
b
Remarks:

CTUY 0 S —

Date: Group No.:

Time: _____seconds
Roemarks:
BUOPOL et
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SCORE SHEET:

HiL

—

o Mime:

Missed

Sialom, Scorer #2

__ Crew No.:

Murkey #

8
7
8
D
10

Hit

Thne:
Missed
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Mine Field

instructions for Scorers

. Four scorers, working in pairs, will be required.
. All scorers will heve pencils and score sheets, and one scorer ih each pair will have a

stopwatch,  All scorers will have fleshlights at night,

. All scorers will be at u previously desiynated position 26 yards from the begihning of

the minefield, at the start of the exercise, and will swop the tanks at that point.

. The path through the minefield will be divided into ten purts, ench separated from the

others by u turn, numbered 1 through 10,
Two scorers will neccompany each tank through the exerciae, one on the right side, onhe
on the left side,

. The scorer on the left side of the first tank will moint che tank and tell the tank

vommander to move out toward the minefield, and will guide the tank, as necessary,
to the minefield starting point.

» When the tank reaches the starting point, the scorer will stop the tunk and say to the

tunk commander, “When | say ‘Mcve out’ you will start through the minefield. Got
through as fust as possible without hitting the marking tape on eithet side. When you
have gone through the mirefiold, proceed according to your instructions, Remembey,
as fast a8 you can without touching the marking tapes.”

» The scorer will then dismount and say to tho tunk commander “Mave out!” As soon

10,

11

12.
13.

14.
. No more than two tanks will be in the minefield at one time.
16.

a8 he says “Move out!” he will sturt the stopwatch.

Each scorer will move with the tank and will watch hiy slde of the tank continuously
for contact with the marking tepe,

Scorers will muke u mark (/) on the score sheet under “Hits" for the appropriste area
each time that the tunk touches the marking tape within that area.

As soon us the tank crosses the end of the minefield completely, the left-side scorer
will stop the watch, order the tunk to move on, record the time (to the nearest socond)
in the “Time" section of the score sheot, and reset the watch at <0,

Both scorers will retum to the tanks at the initial position in front of the mineficld.
As soon as the first tank has gone approximately half way through the minefleld, the
left-hand scorer at the socond tank will order that tank to move out, and will proceed
n4 nbove,

The above procedure will be followed until all tanks have completed the exercise.

Tanks will use BOD, and scorers will use flashlights at night.
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SCORE SHEET: Mine Fileld

Date: ., Group No.: Crew No.: Time:
Left Side
Right Side (Cross out one)
Area Hits
1
2
3
4
5
6
7
8
]
10
Total
Time: seconds
Remarks:
Scorer:
54
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Annex 3: Surveillance Exercises

Passive Surveiflance
Instructions for Target Controller

Targel Controller will assign cach target vehicle and personnel target to its initial
louatnon,luaing the appropriate Target Activation Sequence sheet provided by HumRRO
personnel,

At least 15 minutes before the exercise {8 scheduled to begin, the Controller will

assure that all target vehicles and personnel are in their designated target positions,

Controller will move to his position on the control tower and assure that all signals

are functioning properly. He will have the approprinte Target Activation Sequence

sheet, u stopwatch, pencils, and, at night, a flashlight,

Tanks will move into prepared positions, and one scorer will be assigned to each tank,

Controller will call each target in order to assure that each {s ready to function,

Scorers will move into thelr sssighed positions and signal Controller when they

are ready.

When all of the scorer-ready lights on the Controller’s panel ure on, Controller will

conduct the exercise as follows:

a, Refer to *No. 1" on the Target Activation Sequence sheet in order to detarmine

which target will appear fivst.

b, Start the stopwatch,

¢. Command the first target to move out when the stopwateh reads four (4) minutes,

d. Two minutes before the target {s to move out, alert the turget by radio.

e. Thirty (30) seconds before the target is to move out, alert the target a second time,

f. When il is time for the target to move into its exposed position, issue the com-

g At the cominand “Move out,” push the switch that turns off the scorer-ready

lights and turns on the red lights on the seorer’s panels. Stop, reset, and start
the stopwatch,

h. After exactly 48 veconds, operate the switch that turns off the lights on the
scorers’ panels, stop the stopwatceh, und radio the target to return to its concealed
position.

Resot and start the stopwatch.
Notity the previous target 1o move Into its next concealed position, if appropriate.

. Mark the blank spuce undor *‘Activate™ at the end of the first row with an “X" to
indivate that this target has been used.

. Command the next target to move out when the stopwaich reads seven (7) minutes,

repoating steps “d” through “k",

m.Proceed as above for the remaining targets, waiting seven (7) minutes afier each

odd-numbered target, and four (4) minutes after each even-numbered targec.

Procedure at night will be the same as that for day, except that Controller will use

a flashlight when reading and marking the Target Activation SBequence sheets, only,

shielding the flashlight during use so that the light Is not visible to the tank crews.
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14,
16.
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Passive Survaillance
Instructions for Scorars

Tanks will move Into prepared positions. There will he five (6) scorers, each assigned
to one tank, and each nssigned a number from 1 through 5.

Scorer will mount tank and assure that tank radio is turned off,

Scorer will make certain that his field telephone and the field telephone Inside the
wurret are still connected and that both welephones operate properly. Scorer should
report any maifunction IMMEDIATELY to the Target Controlfer,

Scorer will move into position amsigned to him by HumRRO personnel. Scorer will

have phone, stopwatch, Instructions, Target Activation Sequence sheet, and score sheets,

Scorers will fill in the blanks in the fityt two lines of the first score sheet_with infor.
mation Tron the Target Actlvation Sequence sheet,

Scorer will tell crew to report DIRECTION of target first, and IDENTIFICATION of
target second,

Scorer will ignore the switch on his panel, never changing its initial position,

Scorer will man the phone,

As soon #s a command to expnse a turget has been issued by the Target Controller, the
red light on the scorer's position will come on.

As soon as the red light comes on, the scorer will start his watch, Scorer will khow
type of target, runge, and diroction, in cach case, from data at the top of the score
sheots, or from the Target Activation Sequence sheet.

The first crewman on the tank to detect the targot will inform the scorer, via phone,
ua follows:

Direction (e.g., ‘Right Front!*")

Identification (eq., *'Tank!")

Au soon as the crewman reports Direction, [F DIRECTION IS CORRECT, scorer will
record the time, to the nearest second, but will let the watch continue to run. Time
will be recorded in the blank apace in item #1 on the scors sheet.

As soon as the crewman reports Identification, IF IDENTIFICATION I8 CORRECT,
seoter will stop the watch and record the time to the nearest second in the blank
space in item #2 on the scove shoet, and enter what the crewman has identified the
target to be In the blank space {n item #3 on the score sheet, He will then record
the directicn indicated by the crewman in the blank space in item #4 on the

score sheel,

If the IDENTIFICATION REPORT IS INCORRECT, or if IDENTIFICATION I$
NOT REPORTED, scorer will let the watch run, If the incorrect report is not cor-
rected, or no report made, scorer will then stop the wateh when the red light goes
off, print "Identification Incorrect” in the “Remarks’ section of the Scoro Sheet,
und fill in the blank space in item #2 as follows: “2. Time to identify: 45+
seconds,"

1f the original incorrect report is corrected before the red iight goes off, scorer will
stop the watch and proceed us in item #12, and items #14-17.

Scorer will then ask the reporting crewman, via phone, “What was the target doing?"
and check the appropriute blank space in item #B5.

Scorer will then ask “What was the range?"" ard record this in the blank space in
item #8.

Scorer will then sk “What {s your ctew position?” and record the answer in the
biank space in item #7,
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17.

18,

19,

20,
21,

22,

Scorer will then print his name in the blank space provided at the bottom of the
Bcore Sheet, put the Score Sheet to one side, select the Score Sheet for the next
target, and fill in the blanks In the first two lines of the Score Sheet with information
from the Target Activation Sequence Sheet.

EXAMPLE
(IF CREWMAN IS CORRECT)

Crewmun: “Right Front”
Suorer: #. Records time “1. Time to detect: 15 seconds.”

b, Watch continues to run,
Crewman! “Tank:"
Scoret: 8. Stops walch

b. Records time “2, Time to identify: 18 seconds,”

¢, Records repert *3. Identification: Tank.”

d. Records report *4. Direction to target: Right Front.”

e. Asks "“What was the target doing?”

f. Records report 5. Movement: None "

g. Asks ‘‘What was the range?"

h. Records report ‘8. Range: 1000 meters,"

i, Asks “What ' your crew position?”

j» Records report ‘7. Detected by: loader,"

k. Prints name at bottom of score sheet,

1. Puts score sheet aside,

m., Selects score sheet for next target.

n. Pushes signal switch,
If the first report of Direction by a crewman is INCORRECT, scorer will assume that
crewman has not scen the turget, but will record the time us in item #9, above, and
let the wateh continue to run. 1f identification s correct, scorer will assume that the
crewmah saw the target (even thoug: Direction was reporied incorrectly), will stop
the watch, and record responses as in items 10-16, above. Scorer will then print
“Direction incorrect” in the “Remarks* section of the score sheet,
If the first report of Direction {s INCORRECT, but is corrected before the ldentifica-
tion report is given, scorer will proceed as in items 10-16, above., Any change of an

incorrect Direction report after the Identification report has been given will be ignored,

and "Direction incorrect™ will be recorded in the “Romarks” sention of the score
sheet,

If two or more crewmen report at the same time, scorer will accept the report which
is correct as though il were the only report glven.

Procedure at night will be the same as that for day, above, except that scorers will
use flashlights when filling in the score sheets, only, shielding the flashlight during
use 0 that light is not visible to the tank crews.

At completion, scorers will instruct the crew to turn their tank radios on, remove
the [ield telephone from the tank, and assure that all equipment is put away.
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Passive Surveiliance
Instructions for Targat Personnel

Prior to the exercise, all target personnel must know the locations of their concealed
and exposed positions, so that they can move quickly, day and night, Petsonnel with
two positions must know the route between the positions,

"Target personnel will be informed by the Target Controller which position will be
the initial position,

Target personnel and vehicles will move to the first concealed positions at least fifteen
(15) minules before the exercise is to hegin.

All concealed positions will be such that vehicles and personnel will not be virible to
trewmen on the tanks at the exerclse observation point.

For each concealed position thete will be an exposure position, of such nature that it
{s visible from all tanks at the exercise position,

Personnel will communicate with the Target Controller by radio,

Two minutes befove a target vehicle or target group is to move from its concealed
position to its exposed position, the Target Controller will issue un alert by radio.
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Passive Surveillance

Target Activation Sequence

Day |
No, Target Range Direction Activate
1 I-4 (Troops) 276 Right
2 T-2 (Tank) 810 Center
3 T4 (Tunk) 600 Right
q J-3 (Jeep) 440 Center
] {1 {Troops) 408 Loft
6 32 (Jaep) 408 Laft
7 1-3 (Troops) 6500 Canter
8 T-3 (Tank) 1010 Right
9 J-1 {Jaep} 480 Lett
10 J4 {Jeep) 6500 Rt. Canter
1" T-1 (Tank) 540 Left
12 12 (Troops) 220 Cantur
Passive Surveillance
Target Activation Sequence
Night |
No, Turget ll Range Oirection Adctlvate
1 T-2 {Tank) 610 Centor
2 J4 (Jeap) 500 Rt. Canter
3 T4 (Tank) 600 Right
4 T-1 (Tank) 640 Left
6 J-3 (Jeap) 440 Centar
8 1:2 {Troucns) 220 Center
7 14 {Yroops) 276 Right
8 T-3 (Tank) 1010 Right
9 I-3 {Troups) 600 Centar
10 J:1 (Jeup) 460 Left
11 I-1 {Troops) 408 Laft
12 J-2 (Jeep) 406 Left

—
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Passive Surveillance
Target Activation Sequence

Day |1
No. Target Ranpe Direction /.ctivite
1 T-3 (Tank) 1010 Right
2 J-3 (Jeep) 440 Center
3 1-3 {Troops) 690 Center
4 T-1 (Tank) 540 Left
b 1-1 (Troops) 496 Left
8 J-1 (Jeep) 450 Left
7 T-4 (Tank) 600 Right
8 -4 (Troops) 275 Right
9 T-2 (Tank) 610 Canter
10 J-4 (Jeep) 690 Rt. Center
1" J-2 {Jeap) 496 Left
12 1-2 (Troops) 220 Center
Passive Surveillance
Target Activation Sequence
Night Il
No, Target Range Dtrection Activate
1 J-3 {Jeep) 440 Center
2 -1 (Trocps) 406 Left
3 T-1 (Tank) 6540 Left
4 J-Z (Jeap) 496 Left
5 T-4 (Tank} 600 Right
6 1-4 {Troops) 275 Right
7 J-4 (Jeep) 590 Rt. Center
8 T-3 (Tank) 10190 Right
2 J-1 (Jeep) 450 Left
10 -3 {Troops) 590 Center
11 T-2 (Tank) 610 Center
12 1-2 (Troops) 220 Center
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SCORE SHEET

Passive Surveillance

Date: _ Group No.: X Crew No.: __. —_Time:

Target: . Range: Movement: . Weather: .

1. Time to detect: seconds

2. Time to identify: _______ seconds

3. Identification:

4. Direction to target:

6. Movement: None Right Left _____ Toward _

Away from .

6. Range:

7. Detected by: e
Remarks:

Scorer;
Moving Surveillance
Instructions for Scorers—General

1. Three scorers will be required at each of the two target positions, for each exercise,
One man, the Telephone Operator, will be designated to watch for tanks and operate
the TA-1 telephone. A second man, the MG scorer, will fire the machine gun, A
third man, the Data Recorder, ... operate the stopwatch and score the exercise,

2. Scorers will be at target positiona ut least thivty (30) minutes prior to arrival af the
targets of the first tank.

3. Upon arrival at target pcsitions, scorers will set up the M60 MG and assure that it is
functioning properly by firing 26-60 rounds of blank ammunition, If MG is found to
function improperly, it will be replaced with the spare MG provided for that purpose

4.  When it has been delermined that the MG is functioning propurly, the Teiephone
Operator will move into his predetermined position. Upon his arrival at the position,
he will assure that the telephene is operating properly by telephoning the Data
Recorder, If the telephone does not function properly, it will be replaced.

5.  When all equipment is functioning properly, the Data Recorder will fill in, with

pencil, the blanks in the first line of the score sheet, with information provided by
HumRRO personnel. The MG scorer will man the MG, and the Telephone Operator
will remain in his designated pogition, watching foi tanks,
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Moving Surveillance
Instructions for Scorer—Telephone Operator

When the Flatoon Leader's command vehicle passes the Telephone Operator’s
position. the Telephone Operator will alert the Data Recorder using the telephone,
After the command vehicle has passed, the Telephone Operator will watch for the
first tank while maintaining telephone contact with the Data Recorder,

As soon as the first tank is directly in front of his position, the Telephone Operator
will immediately inform the Data Recorder over the telephone by saying “FIRE!"
After the first tank passes, the Telephone Operator will continue to watch for the
remaining four (4) tanks, informing the Data Recorder us ecach one passes by saying,
“FIRE!"

Moving Survelllance
Instructions for Scorer—MG
Day

When the Data Recorder announces that the commaund vehicle has passed, the MG
scorer will remain aiert,

Az soon a8 the Data Recorder says “FIRE!" the MG scorer will commence firing

at the tank,

MG gcorer will fire in continuous bursts of 100 rounds.

While firing, the MG scorer will also observe whether or not the main gun is pointed
at the target position ab any time while the coaxial MG is [iring,

After 100 rounds have been fired, the MG scorer will reload the MQ, in preparation
for the next tank, and report to the Data Recorder his estimate of the accuravy of
the coaxial MG fire,

'The abnve procedures will be followed until all remaining tanks have completed the
exercise.

Scorers will be transported to the Base Camp.

Night

All procedures will be the same ay for *Day,"” ubove, except accuracy estimaces, and
the firing of the coaxial MG, Accuracy will be estimated at night by observing the
tank searchlight heam, If the searchlight is on the target position at any time, credit
will be given for hits. The scoring time will start when the commund “FIRE!" {s
recaived and will end when the searchlight is turmed on.




Moving Surveillance
Instructions for Scorer—Data Recorder

Day
1.  When alerted by the Telephone Operator that the command vehicle has passed, Data
Recorder will alert the MG Scorer and will remain in constant telephone contact with
the Telephone Operator,
2. As soon as the Telephone Operator says “FIRE!" the Data Recorder will say to the
MG scorer, “FIRE!” and will start his stopwatch,
3. As soon as the tank begins to fire its coaxial MG at the turget, the Data Recorder will
stop his stopwalch.
4. At all times while the tank ia firing, the Data Recorder will observe the lay of the
main gun, and will decide from the lny of the gun whether or not the coaxial MG
was pointed at the target position at any time while it was firing,
B.  As soon us the first tank has ceased firing, the Data Rucorder will read the stopwatch
and record the time to the nearest second in the blank space in item #1 on the score
cheet (e.g., 1. Time to take under fire: 3 veconds").
6. As soon us he has recorded the time, the Data Recorder will reset his stopwatch,
7. After resetting his stopwatch, the Data Recorder will make a check mark (v ) in
the blank space after “Hit" if he hus observed the tank's coaxial MG pointed at the
target position during firing **2. Accuracy: Hit_\/_Mlss M. If he has observed that
the couxial MG wus not pointed at the target position at any time during firing, the
Data Recorder will mark the blank space after “Miss” (2. Accuracy: Hit__Miss V™),
8. If any svorer observes events which he thinks may be of importance for the exercise,
during the “run’ of the tank, these should be recorded, briefly, under “Remarks:”
on the score sheet for that tank,
9, The sbove steps will be repeated Tor euch of the rewnalning four tanks,
10, When all five tanks have passed through the exercise, the Data Recorder will print
his name at the bottom of ench score sheet in the gpace labeled “Scorer,” and hand
the score sheets to the designated officer,
11, Scorers will be transported to Base Camp, or o another exercise, as required.
Night
All procedures will be the some as for “Day,"” above, except accuracy estimates and
the firing of the coaxial MG. Accuracy will be estimated at night by observing the
tank searchlight beam. If the searchlight Is on tke target position at any time, credit
will be glven for hits, The scoring time wili start when the command “FIRE!” ig
recer ed and will end when the searchlight is turned on.
SCORE SHEET ;
Moving Surveillance ,
!
Date: . .__._ Group No.: ! - Crew No.: Time: !
Target No.: l,
1. Time to tuke under fire: ______ . seconds F
2. Accuracy: Hit Miss |
Remarks: ;
Scorer:____

= oo e o
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Annex 4: Gunnery Exercises

Procedure

1. GENERAL,

A, The gunnery exercises will be conducted in three (3) phases, Each phase will consist
of DAY and NIGHT firing, The firing of the three phases will be identical whether fired
during DAYLIGHT ot DARKNESS; except that NIGHT firing will be aided by use of the
tank-mounted searchhight, and flares provided by a 4.2 Mortar Squad.

b. The three phases will be fired in the following sequence:

(1) Phase I--Firing the main gun at stationary targets.

(2) Phase [1I--Firing the main gun und the caliber .50 machine gun at moving targets.

(3) Phase I1-Firing the coaxial machine gun from a moving tank at stationary area-
size targets.

¢, Phases I and I1 will each be conducted on a stationary target range. Phase 111 will
be conducted on a moving target range.

2. BORESIGHTING AND ZEROING.

a. Boresighting, All tank-mounted weapons will be boresighted at the Phase 1 firing
range, prior to the exercise,

b. Zercing. All tank-mounted weapons will be zeroed, These weapons will be zeroed
on the same targets available for boresighting, If a tank crew is unable to zero a weapon,
the OIC will tuke appropriate action to ensure that the weapon is zeroed before the exercise
begins,

(1) Main gun, Three 12' x 12' panel targets will be located at 1200 meters for this
purpose. (See sketch No. 1--Target Arrangement).

(2) Coaxial machine gun. Five type-E panel targets will be located at 300 meters
for this purpose. (See sketch No. 1--Target Arrangement).

(3) Caliber .60 machine gun. Three 12' x 12' panel targets will be located at 800
meters for this purpose, (See sketch No. 1--Target Arrangement).

¢. Scorer Responsibility, Firing a weapon for the purpose of ZEROING will not start
unlil the OIC issues the order to each scorer individually. The scorer will report to the
OIC when zeroing is satisfuctorily completed. All subsequent firing will be on order from
OIC only, to the tank commander.

3. SUBSEQUENT ZEROING PROCEDURE.

Each time tanks arrive at their firing positions on PHASE | each weapon will be fired,
on order of the OIC, at their ZEROING target for verification of the established zero.
Refinement of the zero will be made, if necessary.

4, MORTAR SQUAD SUPPORT (FLARES).

The Mortar Squad must determine their firing position, and register their weapon, prior
to the start of Phase L. The squad must be prepared to place flares between the near set of
targets (700-900 meters) and the middle set of targets (1100-1300 meters) during Phase 1.

5. SEARCHLIGHT,
Tank searchlights will be used at night to illuminate all zeroing targets, the far targets
for Phase I (1600-1700 meters), and all targets used in Phases II and III.
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Phase I

1, GENERAL,

a. Tank Firing Positions, Five tanks will be on the firing line simultaneously. Each tank
will be assigned a firing position by the OIC PRIOR to urrival of the Experimental or Control
Groups. Only 3 tanks will be fired at any one 1e time.,

b. Loading of Ammunition into Tanks, The OIC will cause each tank to be loaded with
the number of rounds required to checkfire the main gun and fire Phuase [ of the exercise,
plus sufficient Cal. .50 and 7.62mm rounds to checkfire the caliber .60 and coaxial
machine guns,

¢, Briefings and Instructions, All crew members will be given a briefing on the conduct
of PHASE T, and Instructions on Army and local range firing precautions, Crews will then
be assigned to the firing tanks which are already on line. Crews will complete their firing,
and return to their own tanks, to complete their RTP exercise,

d. Completion of Phase I Firing. As each tank’s firing is completed, the OIC will cause
weapons to be cleared, and a report to that effect made by the tank commander., Then
all 106mm ammunition will be off-loaded and returned to the stockpile,

2. TARGET ARRANGEMENT (See Figure A-1)

. Target Sets, Three target SETS will be pre-positiohed in the target area. Each target
SET consists of three 8’ x 6' panel targets. Euach tank will be assigned to fire at a SET of
targets, with the main gun,

(1) Ranges to the targets. Within each SET, one target will be positioned from: 700
to 900 meters; une from 1100-1300 meters; and one 1500 to 1700 meters,

(2) Alternate target positions. Within each SET, each of the targets will have 3
previously prepared positions WITHIN EACH TARGET'S RANGE, i.s., the
target in the 700 to 900 meter range will have 3 positions in which it can be
placed--at 700, 800, and 800 meters, The same provisions will be available for
each target in each SET,

(8) Lateral distance between targets. Lateral distance between targets in each SET
must not be less than 26 meters,

(4) Lateral distance between SETS, Lateral distance hetween each SET must not be
less than 76 meters, measured from the center of one SET to the center of
adjacent SETS.

b. Boresighting and Zeroin ing Targets.

(1) Main gun. Three 12' x 12' panel targets will be located with each SE'T of targets
at 1200 meters.

(2) Coaxial machine gun. Five type-E targets will be located forward of each SET
of targets at 300 meters.

(3) Caliber .50 machine gun. Three 12 x 12’ pancl targets will be located to the
right of each SET of targets at 800 meters.

c. Subsequent Use of Bor Boresight and Zeroing Targets. All targets will remain in position
for subsequent zero chack firings, and if necessary, refinement of the established zero.

d. Target Replacement, Upon completion of each exercise on PHASE I, all targets with
one or more nits will be replaced prior to the next ext exercise,

3. PROCEDURE.

a, Arrival at Firing Range. Tunks will take tactical positions BEHIND the firing position
areas, Crews will be assembled. The OIC will hrief the crews on PHAbL 1, and issue
instructions reference safety precautions.

b. Assignment of Firing Positions and Target Sets. The O1C will assign firing tanks to
each crew. (A record of this assignment will be naintained to ensure that the sume firing
position will not be assigned to the same crew on subsequent PHASE I exercises). The
crews will move to their assigned tanks on order of the OIC.
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¢, Loading of Ammunition into Tanks, The five firing tanks already on line, will be
previously loaded by ammo detail to accominodate the tank crews.

d. Zeroing, The OIC will order each crew to fire zero check rounds. No crew will begin
until the OIC gives the specific order,

(1) Main gun. The scorer will inform the OIC when zero is correct.

(2) Caliber .60 machine gun. The scorer will inform the OIC when zero is correct.

(3) Coaxial machine gun. The scorer will report to the OIC when zero is correct.

e, Subsequent Zero Checks, Upon subsequent arrivals on the PHASE 1 firing range, the
OIC will issue orders to each tank commander to fire a check round for zero verification,
and refinement of the established zero, if deemed necessary, for all tank-mounted weapons.

(1) Daylight check. Upon orders from the OIC, each tank commander will cause
the zero of the main gun to be checked. Tank commander will report the
results of the check to the OIC. The OIC will order a refinement, if tank
commander so recommends, Tank commander will report the completion of
the refinement to the OIC, and await further orders. This same procedure
will be followed in turn for the Caliber ,60 machine gun, then the coaxial
machine gun,

(2) Night check. Same procedure us for daylight, except thay the OIC will be
responsible for coordinating searchlight llumination over the target area with
the firing of check rounds.

f. Firing Procedure. When all weapons have been boresighted, and zeroed, all crews
will stand-by awalting their orders to take their targets under fire with the main gun,

The OIC will issue orders to fire to each tank commander designating the specific target,
within each crew's target SET, he wants the crew to take under fire (1.e., Near, Medium,
or Far range). Each crew may fire only 3 rounds at the target designated. [f a “hit"”

is recorded on the first or second shot, firing will cease. ‘The tank commander reports

to the OIC that firing on the target is completed, and awalts the OIC's next order to fire,
TANK COMMANDERS WILL NOT SHIFT TO ANOTHER TARGET UNTIL RECEIVING
A SPECIFIC ORDER FROM THE OIC TO DO SO. When the 3 targets in the SET have
been engaged, and firing is completed, e2ach tank commander will cause the main gun to
be cleared, and will immediately report the weapon *cleared” to the OIC. All tanks will
remain in position until ordered to move to the PHASE III firing runge.

(1) Daylight procedure. Samc us above, whether it be the initial or a subsequent
PHASE I exercise.

(2) Night procedure. Same as for daylight except that the OIC is responsible for
placing flares between the near targets (700-800 meters) and the middle taygets
(1100-1300 meters), and for illuminating the far targets (15600-1700 meters) by
searchlight.

g Off-loading Unexpended Ammunition. When Phase 1 firing is completed, and all
guna (main gun; caliber .50; and coaxial machine gun) have been reported “‘cleared’ to
the OIC, the OIC will ¢. "1se all unexpended 106mm ammunition, Cal, .60 ummunition,
and 7.62mm ammunition to be off-loaded by the tank crews, and returned to the ammu.
nition stock pile by the ammunition detail.

4, SCORING.

Scoring will include firing accuracy (hit on target), and reaction time (time elapsed
between the order to fire und the actual firing). These two scoring items will be scored
for each target in each SET. (Daylight and Night firing).

. Determining a Target Hit. Two scorers will be assigned to each tank on the firing
line. One scorer, equipped with a BC scope, will make observations of each target. In
the event of u disagreement between scorers, accuracy will be determined by inspection
of the target after all firing has ceased. (Should disagreement occur after the first or

second rounds, the crew will continue firing until 8 rounds have been fired). Hits will
be recorded on the score sheet,
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b, Determining Reaction Time, One scorer will be equipped with a stopwatch, Timing
will begin when the tank commander ““Rogers’’ the OIC’s order to fire on a target. Timing
will stop when the first round (at each target is fired. Elapsed time will be recorded on
the score sheet,

{(END OF PHASE 1)
Phase [l

1. GENERAL.

a. Upon completing PHASE 11, the OIC will order the firing tanks to move to the
PHASE Il firng range.

b, All tanks will be assigned positions behind the firing line.

¢. The OIC will brief the tank crews on the PHASE 1l firing procedure and review
range safety precautions.

d. PHASE 11 consists of firing the coaxial machine gun at a stationary area target
(6" x 16’) from a moving tank,

¢, Scoting will be for firing accuracy (hits) only,

f. Each tank will make one run per exercise,

g Each tank will engage 3 targets; one at 200 meters, one at 300 meters, and one at
400 meters.

h. One burst ol 20 rounds will be fired at each target.

i, Ammunition belts will be loaded with 80 rounds, with an empty loop behind the
20th, 40th, and 60th round, to ensure that only 20 rounds will be ffrea at each target.

J. Bketch No. 2--target arrangement and procedure for PHASE 11,

2. TARGET ARRANGEMENT, (See Figure A-2)

a. There are 3 groups of targets--Group “A", Group “B", and Group “C". Each group
of targets is located at a different range--200, 300, and 400 meters, Each group conslsts
of B targets. Each target, within each group, is numbered 1 thru 6.

b. No Group of targets will ever be placed at the kame runge as another Group. Ail
b targets of a Group will always be positioned at the same range.

¢. Two alternate farget positions are providad for each target in each Group.

d. Distance Between Targets within Each Group. Targets will be positioned 50 fest
apart.

e, Distance Between Groups of Targets, Groups of targets will be not less than 50
meters apart.

f. Green Warning Flags. Green flags indicate the start of a firing run.

g Red Warhing %‘Egis Red flags indicate cease-fire line.

h. Use of Alternate Target Positions. The initlal run will have the targets positioned sas
shown in Figure A-2 (the Solld target outlines), When the first exercise is completed (five
tanks participating--each tank will have fired at a different target in each Group of targets)
the turgets will be scored, and then each Group of targets will be shifted to an alternate
position--assuring that no Group of targets s located at the same range as another Group.
This makes the course ready for the next PHASE Il exercise. This procedure will be
followed upon completion of gach exercise.

i, Target Numbers. Targets. will NOT be positioned with target numbers in sequence,
ie, 1,28, 4,6, 0r 5, 4,38, 2, 1. The positions shown in Figure A-2 are suggested.

§. Target Replacement, Individual targets (same identity number) will be replaced as
deemed necessary by the scorers,
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3. FIRING PROCEDURE. ‘

After the crews have been briefed, and instructed on safety precautions, the OI1C will l
order one crew to position their tank behind the START POINT (See Figure A-2).
Remainder of tanks (4) will occupy their tactical positions until the OIC orders one of
them to the START POINT.

a. Starting the Exercise. The tank s halted behind the START POINT, The coasxial
machine gun will be pointed down range, The tank commander will report his readiness
o start to the OIC,

b. The OIC Instructions to the Tank Commander, 'The OIC will give the command to
move out at 7-10 mph, and to maintain this speed through the entire exercise. When the
tunk has crossed the START POINT, the OIC will give the tank commandet the order to
fire and the NUMBER of the turget to be taken under fire,

¢, Tank Commander's Actlons, The tank commander “Rogers’’ the OIC order, ordets
the coaxlal machine gun to be fully louded, and issues his fire command. Firing may start
as soon as the tunk passes the IREEN flag, Only one buist of 20 rounds will be fired ut
the desighated target. :

d. Ceass Five. In all cases, firing will cease when the tank reaches the RED flug.

e. Subsequent Orders und Firing, (Because of the empty loop in the ammunition belt,
only 20 rounds can be flred without reloading). As the tank moves into the NO FIRE
ZONE (after firing the first designated target) the O1C will designate the next target to
be tuken under five, by NUMBER,

(1) ‘Tank Commundet, 'The tunk commander “*ROGERS" the OIC's order, Orders
the conxial to be full-londed. lIssues the fire command.

(2) FPFiring. The desighatad turget is fired on at any time after the tank passes the
GREEN flag.

(3) Cease firing, Firing ceases when 20 rounds have been expended, or when the
tank reaches the RED flag.

f. Completion of the Exercise. The above procedute will be adhared { + for the 3rd and
final target, The tunk will be halted after passing the 3rd RED flag, The coaxial MG will
be clenred, und certified CLEAR by the tunk commander, to the OIC,

(1) The OIC. The OIC will order the tank back to its orlginal tactical position,
then order the next tank to the START POINT, and follow the procedure
outlined above,

(2) Exercise continuance. This procedure will be followed until all & tanks huve
completed the exercise,

g Precaution. The OIC must ensure that no target is designated to be fired upon more
than once during each exercise,

h, Daylight Exercise. Same as preceding outline,

. igﬁt Exercise, Same as preceding outline, excopt the OIC is responsible for main-
taining searchlight fllumination over the target area.

4, SCORING AND SHIFTING OF TARGETS.

a. §99_1:§_\5_. After completion of firing on each target, scorer will estimate, by obser-
vation of tracers, the hits on the targets, and record oh the score sheet for thal, target
“Excellent”, if it appears that more than 15 rounds have nit, “Good" {f it appears that
b to 1B rounds have hit, and “Poor" if it appears that fewer than b rounds have hit,

b. Shifting of Targets. When the targets have been scored for '‘hits”, all targets will
be shifted to different Tocations--one GROUP of b targets at each range.
b. OFF—~LOADING AMMUNITION,

When a tank has cleared to coaxial machine gun, and is ordered to move back to its
original position behind the firing line, the tank will proceed past the ammunition stock- i

70

R R e e e SR TP R TN

o




o p TR

RS

,
:
¢
%
i

Ty

pile and off-load all 7.82mm ammunition and empty ammunition cases. It will then move
to its original position.

(END OF PHASE II)
Phase 111

1. GENERAL.

a. Upon Completion of Phase 1, the five firing tanks will move to the Phase I firing
range.

b, Phase L1 consists of firing the main gun and the caliber .50 machine gun from a
statlonary tank at u moving target,

¢. The moving target will be fired upon at 8 FAR range with the main gun, only, and
at @ NEAR range with the calibar .50 machine gun, only.

d. Each tank will fire the main gun at the FAR range twice, and with the caliber .60
machine gun at the NEAR tange twice,

e. Bach tank will fire 3 rounds with the main gun at each of the two *“‘passes’ of the
target at the far range, and 100 rounds of caliber .50 ammunition at each of the two
“passes’’ of the target at the near range,

f. Scorers will record uccuracy and reaction time.

g Only one tank will be in firing position, on the firing line, at a time,

h. The exercise will be conducted in the sume mannet during DAY and NIGHT firing,
except the O1C will order the target to be illuminated by searchlight during darkness,

2. AMMUNI'TION.

o, When each tank is ordered to the firing position, it will stop at the ammunition
stock plle and load 8 rounds of main gun (106mm) ammunition,

b, Caliber .60 ammunition will be loaded 60 rounds per belt, and each tank will on.
load two belts (100 rounds).

3. TARGET EXPOSURE AND DIRECTION OF MOVEMENT.,

The FAR range (900 meters) will be used exclusively for the main gun. The direction
of movement at the FAR range will be from left to right. The target will be fired upon
(3 rounds) when it passes the left safety marker at the FAR. range. As soon gs it passes
the right safety marker at the 900-meter range, fiting with the main gun will cease, and the
caliber .60 machine gun will be loaded. The NEAR range (600 meters) will be used
exclusively for the caliber .50 machine gun. As soon as the target passes the right safety
marker at the 600-meter range, moving from right to left, it will be fired upon with the
caliber .60 machine gun, Ae soon as it passes the left safety marker, firing will ceage.

4, EXERCISE PROCEDURE.

8. The CIC. The OIC will brief the crews on firing procedures and range safety pre-
cautlons, Upon completion of the briefings, the OIC will order one crew to move their
tank to the tank firing positin on the firing line, stopping at the ammunition stock pile
to load ammunition.

b, The Tank Commander. The tank commander will move his tank to the ammunition
stock pile and supervise the stowing of the ammunition. He will then move his tank onto
the firing position, and report to the OIC when his tank and crew are ready to fire,

c. The OIC. The OIC, in the meantime, will ascertain the position of the moving target
and the preparedness of the scorers, Upon recelving the tank commander's report of
“Ready on the firing line,” and when the moving target is in proper position, the OIC
will issue the order to fire, at the FAR range, with the main gun, first.

d. The Tank Commander. The tank commander will wait until the target clears the
boundary safety marker, then issue his Fire Order.

n
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8, Main Gun Firing Procedure. Three (3) rounds will be fired at the moving target
during each "'run." Firing will cease when:

(1) The target passes the opposite boundary safety marker, whether or not 3
rounds have been fired,

(2) The 3 rounds have been fired.

f. Caliber .60 Machine Gun Firing Procedure. As soon as the target hus moved pust the
right safety marker at the FAR range, main gun firing will cease, and the caliber .50
machine gun will be loaded, As soon as the target has passed the right safety marker at
the NEAR range, moving from right to left, 50 rounds will be fired at it. Firing will
cense on each run when 50 rounds have been flred, or when the target passes the left
safety marker, whichever occurs first.

& Subsequent Target Runs, The procedure in paragraphs a through f, above, will be
followed on subsequent runs, except that during NIGHT firing, the O1C will order the
targets to be Nluminated hy searchlight,

h. Completion of Firing Exercise,

(1) The OIC. The OIC will order the tank commander to clear the guns and to
report when the weapons are cleared, Upon recelving the TC's report that the
weapons are clear, the OIC will order the 'TC to move to the ammunition stock-
pile and off-load all unexpended rounds and empty shell cases, then proceed to
his original position behind the firing runye.

(2) The Tank Commander. The TC will comply,

{3) The OIC. When the tank has left the ammunition stockpile, the OIC will order
another crew onto the firing line, This procedure will continue until all crews
have completed Phase 111,

6. SCORING.

a. Scorers, Two scorers will be assigned to each tank on the firing line. One scorer
will be positioned on the tank, while the other will be positioned adjucent to the tank
with a BC scope.

b. Scoring the Main Gun Firing. Scoring will be based on accuracy of round selection
and “hits” scored, and reaction time between issuance of the Fire Order und firing of the
round.

(1) Accuracy of Round Selection. The scoter on the tank will observe the round
selection, and record the selection on the score sheet,

(2) Hits, Hits will be counted by scorers observing through BC scopes or binoculars.
“'Hits" will be recorded as 1st round, 2nd round, and 3rd round **hits,” Upon
completion of firving Phase I1I, the scorer on the tank will score the *Round
Selection Score” and “Round Hit Score,”

(3) ‘Time Renction. The scorer on the tank, who s equipped with a stopwatch,
will START the watch when the tank commander BEGINS giving his fire order,
and will STOP the watch when the round is fired, The clapsed time will be
recorded on the score sheet, The sume procedure will he followed for SUB-
SEQUENT fire commands, Each “run' will provide 3 time reactions,

¢. Scoring the Cal. .60 Machine Gun Firing. Scoring will be based on sccuracy of lire
(number of “hits") and reaction time between the target passing the right safety marker
and the firing of the first round.

(1) Accuracy, The scorer positioned adjacent to the tank will assess “hits" by
observation through a BC scope, or binoculars, and will evaluate the tank
commander’s **hits” performance as “NONE”-"FAIR"--“GOQD""-"EXCELLENT"
(see score sheet for method of evaluation).

(2) Time Beaction. The scorer on the tank, equipped with a stopwatch, will START
the watch when the target pusses the right safety marker and STOP the watch
when the first found is fited. The elapsed time will be recorded,

72 (END OF PHASE I1I)
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PHASE |
SCORE SHEET

Gunnery
Date: . Group No.: Crew No.: o Time: _
1. Target #1
a. Elapsed time to fire 1st round: seconds
b. 1st Round: Hit .. Misg
¢. 2nd Round: Hit . Miss
d. 3rd Round: Hit . Miss
' 2. Target #2
: a, Elapsed time to fire 1st round: seconds
i b. 1st Round: Hit___ Miss
‘ ¢. 2nd Round: Hit____ Miss
d. 3rd Round:  Hit Miss ___.
: 3. Target #3
b a. Elapsed time to fire 1st round: seconds
‘ b, 1st Round:  Hit O Miss
c. 2nd Round: Hit Miss
d. 3rd Round: Hit_____ Miss
PHASE Ul
SCORE SHEET
Gunnery
Date: Group No.: Crew No.: _ Time:
1, Target #1
g, Number of Hits: e
2. Target #2

a. Number of Hits:

3, Target #3
4, Number of Hits:

. ‘ x_",
L
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PHASE Il
SCORE SHEET
Gunnery
Date: Group No.: ______ Crew No.: Time:
1. FAR TARGET (Main Gun) - First Run

8. First Round, (Scorer starts timing when TC begins Fire Order)
(1) Accuracy: Round HIT the target. Yes No

(2) Timing (Scorer stops watch when round is fired)
(a) Elapsed time to fire FIRST round-seconds
b. Second Round. (Scorer starts timing when TC begins Subsequent Order)
(1) Accuracy: Round HIT the target. Yes No

————

(2) Timing (Scorer stops watch when round if fired)
(a) Elapsed time to fire SECOND round-seconds
¢, Third Round. (Scorer starts timing when TC begins Subsequent Order)
(1) Accuracy: Round HIT the target. Yes No

(2) Timing (Scorer stops watch when round is fired)
(a) Elapsed time to fire THIRD round-seconds

2. NEAR TARGE'T {Caliber .50) - First Run
a. Elapsed time to fire: seconds
b. Number of Hits;

Scoring Note:
“Hits" will be assessed as follows:

1. If it appears that 5 rounds or less have penetrated the target, the score will be NONE.

2. If it appears that 6 to 19 rounds have penetrated the target, the score will be FAIR.
3. 1f it appears that 20 to 29 rounds have penetrated the target, the score will be
GOOD.

4. If it appears that 30 to 50 rounds have penetrated the target, the score will be
EXCELLENT.

3. FAR TARGET (Main Gun) - Second Run
a, First Round, (Scorer starts timing when TC begins Fire Order)

B Auuracy Round HIT the target. Yes No

(2) Timing (Scorer stops watch when round is fired)
(a) Elapsed time to fire FIRST round-seconds
b. Second Round. (Scorer starts timing when TC begins Subsequent Order)
(1) Accuracy: Round HIT the target. Yes No

(2) Timing (Scorer stops watch when round is fired)
(a) Elapsed time to fire SECOND round-seconds
¢. Third Round. (Scorer starts timing ‘ming when TC begins Subsequent Order)
(1) Accuracy: Round HIT the target. Yes No

(2) Timing (Scorer stops watch when round is fired)
(a) Elapsed time to fire THIRD round-seconds
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PHASE Iit {Continued)

4, NEAR TARGET (Caliber ,50) - Second Run
a. Elapsed time to fire: seconds
b, Number of Hits:

Scoring Note:
its” will be assessed us follows:
1. If it appenrs that 5 rounds oy less have penetrated the target, the score will be NONE,
2. If it appears that 6 to 19 rounds have penetrated the target, the score will be FAIR.
3. If it appears that 20 to 29 rounds have penetrated the target, the score will be GOOD
4, If it appears that 30 to 65 rounds have penetrated the target, the svore will be
EXCELLENT,
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Annex 5: Maintenance Exercise

Maintenance Exercise |

Instructions for Scorers

1. Tanks will be parked in prepared positions for the Passive Surveillance Exercise, and
there will be one scorer for each tank,

2, Each scorer will have pencils, a stopwatch, and a score sheet,

3. Scorer will order the crew to dismount, and say: ‘“When 1 suy ‘Begin’ you will perform
the usual During Operations services, Tank Commander, tell me as soon as you are

finished. Begin!”

4. As soon as he says ‘‘Begin!"' the scorer will start the watch,

B. The scorer will observe the activities of the crew, and will mark with a check (V) the
blank after either “yes____" or *no___", depending upon whether or not the service
was performed, after each of the seven (7) numbered items on the score sheet,

6. As soon as the Tank Commander says that the crew has finished, the scorer will stoy
the watch and record the time in the appropriate blank on the score sheet. No credit
will be allowed for services performed after the watch has been stopped.

7. The scorer will then nsk the crew to report any defects that they have found (low oil
level, etc.), and will record any reported defects in the “Remarks® section of the scotre
sheet. If none is reported, the scorer will write “No defects reported by crew” in the
*‘Remarks"’ section.

8, The scorer will then check the tank for each item on the Score Sheet, and mark the
score sheet as follows:

a. If there is 0 check-mark in the “no" column for an item, put a *v/”in the *0”
column for that item.

B If the scorer finds a defect for one of the items and no defect was reported, he
will put a /" in the **0” columu for that item, even though the “yos” column
has heen chucked,

c. If the “yes” column has been checked and the scorer finds no defect for that item,
he will put a v/’ in the **1” column for that item.

d. If the ‘'yes” column has been checked and a defect has been reported for that item,
the scorer will put a */” in the ““1” column for that item.

e. If any member of the crew used a checklist, manual, etc., during the exercise, the
scorer will record this information in the *‘R. marks" section of the score sheet
(e.g., ‘‘Checklist used").

f. The scorer will then print his name in the appropriate space at the bottom of the
score sheet,

9. Scorer will assure that all defects are remedied at once. In the case of a defect which
cannot be remedied at once, a replacement tank will be substituted for the tank with
the defect.

10. Flashlights will be used by crew and scorer at night.
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SCORE SHEET

Maintenance Exercise |

Date: Group No.:

1. Check engine oll level.

2. Check irarsmission oil level,

3. Check antennas,

4, Check battery water and cubles.

B. Clean and inspect all vision devices,
6. Clean and inspect all exterior lights,
7. Check for fuel and lubricant leaks.

Score {5 number of ‘1’ column checks.

Time: seconds,

Remarks:
Checklist, manual, etc., used? yes no
Which? —_—

Scorer:

e et e e et Bt

_Crew No.:

Time:
yes no 0 1
yes no 0 1
yes no 0 1
yes no 0 1
yes no 0 1
yes no 0 1
yes no 0 1
Total:
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Appendix B

SEQUENCE OF EVENTS
AND
OPERATIONS ORDERS

14.




SEQUENCE OF EVENTS

The sequence of events for the experimental and control groups wus the same,

except for the rest period glven to the control group. Sequence details are given below.

First Day
1.
2.
3.

4.
5‘

Subjects reported to Base Camp; noon meal
Administrative activities (assigned to quarters, etc.)

Briefings

&. HumRRO

b,  Military
(1) General

(2) Oral Operations Order
(3) Maps issued
Evening meal
Subjects to quarters. Lighte out at 2200 hours

Succeeding Day/Days'

Reveille 0600 hours

Breakfast 0630 — 0700 hours
Administrative duties 0700 — 0730 hours
In assigned vehicles by 0736 hours

RTP i completed by 0RB00 hours
Fragmentary Order 1

Move out of Base Camp along trail
Fragmentary Order 2

Fragmentary Order 3

Log Obatacle 0820 hours

Slalom 0830 hours

Ditch 0840 hours

Fragmentary Order 4

Area reconnaissance

Fragmentary Order 5

Blank ammunition loaded; Fragmentary Order 6
Tanks move toward Checkpoint 15
Aggressor activity

Tanks move toward Checkpoints 8 and 9
Fragmentary Order 7

Minefield 0930 hours

Frogmentary Order 8

RTP 2

Maintenance 1

Begin Passive Surveillance 1000 hours
Fragmentary Order 9

Aggressor activity

Fragmentary Order 10

"Times are representative, since actual beginning timea were never exactly the same,
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Halt at Checkpoint 6

Moving Surveillance 1240 hours
Begin Gunnery Exercise 1300 hours
RTP 3

Fragmentary Order 11

Tanks move toward Checkpoint 25
Fragmentary Order 12

Moving Surveillance 1640 hours
Move te Base Camp

Maintenance 11

RTP 4

Fragmentary Order 13

Tanks move out of Buse Camp
Fragmentary Order 14

Obstacles ( log, slalom, ditch ) 1966 — 2030 hours
Fragmentary Order 16

Minefield 2040 hours

Fragmentary Order 16

RTP &

Maintenance 1

Begin Passive Surveillance 2120 hours
Fragmentary Order 17

Fragmentary Order 18

Moving Surveillance 0015 hours
Begin Gunnery Exercise 0100 hours
RTP 6

Fragmentary Order 19

Moving Surveillance 0535 hours
Tanks move to Base Camp

As above for subsequent days

8)
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OPERATIONS ORDER

Given to First Platoon, Company C

1. Situation
a.  Enemy Forces:
1) Intelligence reporis that elements of the 76th Mechanized Division are East
of Belton Lake. They are moving West toward our present location.
b, Friendly Forces:
1)  2/60 Infantry is located along Grid Line 39,

2, Mission:

1) The platoon will screen the area to the West of Grid Line 39. Screen will be
in effact for 48 hours, The platoon is attached to the 2/60 Infantry because there is some
indication of scattered armor resistance to the rear of the 2/60. We will screen this urea to
keep the 2/60 from getting cut off.

3. Execution:
1) 'The platoon will initially be held in Reserve at Base Camp, Be ready to
deploy on order,

4. Administration and Logisticy:

Breakfast 0630 hours, present ussembly area,

“C" rations will be issued with breakfast.

Axis of evacuation: Recondo Road.

Axis of supply: East Range Road.

Medical support available at Base Camp.

POL will be delivered as needed.

Ammo supply points will be specified by company headquarters.

R0 QO0QDR

5. Signal and Command:
a.  Signal:
Current SOI in effect,
b. Command:
I will lead the platoon initially.

Are there any questions?
The time is
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FRAGMENTARY ORDERS

Issued at Base Camp after completion of RTP #1,
Aggressor troops have been reported in the area along the trail leading from
CP 6 to CP 23. The mission—to check the area around this trail for possible
enemy activity. Move North on East Range Road to CP 6, then East to CP 23,
Maintain speed of 20 MPH on road. Depart at two (2) minute intervals.
(NOTE TO PLATOON LEADER: Platoon leader will assure that tanks move

out at two minute intervals.)

Issued after lead vehicle reaches CP 23,
Proceed along this tank trail to CP 8, When you meet dismounted troops, stop,
aind then proceed according to their instructions,
(NOTE TO PLATOQON LEADER: In those instances where you anticipate that
there will be a delay of more than five (5) minutes, dismount the tank crews
and instruct them to perform During Operations checks on the outsides of their
vehicles, but do not attempt to score this activity. This is for the purpose of
keeping the crews busy, only, and is most likely to be required between Base
Camp and the Passive Surveillance Exercise.)

Issued as first tank reaches the junction of trails at PK 374528.
(N LATOON LEADER: It may be necessary to halt the column at
this point until all tanks have caught up, in order to avoid losing tanks.)
Aggressor activity repoited in vicinity of CP 2. Our mission—to perform an area
reconnaissance up to and around CP 2.

Issued afier platoon has completed area reconnalssunce,
Sct up a hasty defensive position at CP 2. We will resupply with ammunition as
quickly as possibie. Report when ready to move,

Issued after platoon has finished loading the blank ammunition and reported that they
are ready to move.
Aggressor troops have been reported in the vicinity of CP 8 and CP 9. Proceed
cautiously to CP 8 and maintain surveillance of the area between CP 8 and CP 9.
Move out in column formation,

Issued as soon as aggressor action hogins.
Echelon left! Take under fire!

Issued when aggressor withdraws,
Resume column formation and continue on the mission.

Issued hefore platoon reaches junction of trails at PK 374579,
Our advance units report presence of minefields vicinity of CP 8. They have
marked some of them. Dismounted troops at the minefield will accompany
you through
(NOTE TO PLATOON LEADER: Supplemental commands will be required to
get the platoon to the clearved lane in the minefield.)
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10,

11,

12,

13.

14.

16,

18,

a4

Issued after first tank gets through minefield.
Move to a position in the clearing between CP 9 and CP 13. We are to maintain
a surveillance watch for aggrossor activity. First platoon reports elements of
aggressor 76th recon company have gotten through the screen—the last seen at
CP 60.

Issued after platoon has finished Passive Surveillance Exercise.
Aggressor armor elements have golion across Owl Creek and are moving South.
Move to CP 1 through CP 13, CP 10, CP 3, and CP 20.

Issued at CP 1.
Third platoon reports aggressor activity along East Range Road—aggressor air
elements strafing road. Move out at two (2) minute intervals—maintain speed of
20 MPH. Await further orders at CP 26. Return all ground fire while continuing
to move,
; Platoon leader will assure that tanks move
out at two (2) minute intervals.)

Issued after platoon has finished firing Gunnery Exercise and is assembled at CP 25,
Aggressor is falling back. We will move to Base Camp, North along East Range
Road, Scattered aggressor forces are still operating behind our lines, and air
elements are strafing the road. You will maintain surveillance along the yoad and
return all ground fire while continuing to move. Maintain two (2) minute
interval between vehicles. Maintain speed of 20 MPH. Move out.

(NOTE TO PLATOON LEADER: Platoon leader will assure that two (2) minute
interval between vehicles is maintained.)

Issued at Base Camp when ready to move out.
Supply trucks moving on East Range Road report activity on tank trail vicinity
of CP 6. Reconnoiter trail from Base Camp to CP 23, going through CP 6,
Maintain interval of two (2) minutes between vehicles, Maintain speed of 10
MPH. Use BO Drive throughout hours of darkness, while moving,

Issued after lead vehicle reaches CP 23,
Proceed along this trail to CP 8, Watch for dismounted troops, stop and then
proceed according to their instructions,
(NOTE TO PLATQON LEADER: In those instances where you anticipate that
there will be a delay of more than five (8) minutes, dismount the crews from
the tanks and instruct them to perform During Operations checks on the outside
of their vehicles, but do not attempt to score these. This is for the purpose of
keeping the crews busy, only, and is most likely to be required between Base
Camp and the Passive Surveillance Exercise.)

Issued as first tank reaches the junction of trails at PK 374529,
(NOTE TO PLATQON LEADER: It may be necessary to halt the column at
this point until all tanks have caught up, to avoid losing tanks.)
Minetlelds in vicinity of CP 8, One is marked. Dismounted troops will accompany
you through. .
(NOQTE TO PLATQON LEADER: Supplemental commands may be required to
get the platoon through the minefield.)

Issued after first tank has passed through the minefield,
Mave to a position in the clearing between CP 9 and CP 13, We will maintain a
survelllance watch for aggressor activity. Aggressor is trying to infiltrate under
cover of darkness. Use infrared for your surveillance watch.




17. Issued after platoon has finished Passive Surveillance Exercise.
Move out through CP 13, CP 10, CP 8, and CP 20 to CP 1. Use BO Dtive,

§ 18, Issued at CP 1.

Aggressor is trying to infiltrate. We will set up ambush position vicinity of CP
25. Maintain interval of two (2) minutes between vehicles, Maintain speed of
156 MPH. Await further orders at CP 26. If you are fired upon, illuminate
ground targets with searchlight while continuing to move, but do not return
fire,

_ 19, Issued after platoon has completed Gunnery Exercise,

¥ Proceed back to Base Camp north along East Range Road. Aggressor activity

! reported along road. If you are fired upon, illuminate ground targets with
searchlight while continuing to move, but do not return fire. Maintain interval
of two (2) minutes between vehicles and speed of 16 MPH. Move out.

FRAGMENTARY ORDERS FOR THE SECOND DAY
: WILL BE THE SAME AS THOSE ABOVE
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PERSONNEL DATA
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Craw
Number

Control Group |
1

Contral Group ||
1

IMen in bath the Cantrol and Experimantal groups had from 8 10 12 yaurs of education,

hal
*

Parsonnel Data'

Position

Tank Commander

Gunner
Driver
Loader

Tank Commander
Gunner

Driver

Loader

Tank Commandar
Gunner

Driver

Loader

Tank Commander
Gunner

Driver

Loader

Tank Commander
Gunner

Driver

Loader

Tank Commander
Gunner

Driver

Loader

Tank Commander
Gunner

Driver

Loader

* Tank Commander
Gunner
Driver
Loader

axcept for one who also had one year of college.

Rank

588G
SP4
SP4
<pa

SPB
sP4
PFC
sPa

8GT
SPB
PFC
SP4

SPB
SP4
sk4
SP4

5GT
5Pb
§P4
SP4

E-6

5P6
sP4
PFC

SGT
5P6
sp4
PFC

5GT
5PB6
5P4
SPB

Agu

26
21
21
2

3|
23
20
21

20
2
V)
24

21
20
20
21

2
22
21
20

39
22
22
20

18
22
22
21

19
20
23
26

Time in Time on
Seryice
(Months) (Months)

114
16
29
17

23
17
13
22

8
36
14
13

23
20
13
30

30
24
19
18

144
36
27
14

19
14
16

10
24
74
96

Job

48.0
5.0
7

b

40
12,0
20
5.0

oo Tnoo

aT
Scors

100
114
128
17

127

76
106
128

116
106
B89
6

110
81
100
78

118
120
104

o8

97
96
95

136
116
87
98

122
122
11

90
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Crew
Number
Control Group ||
{Continued)
4

Experimental Group |
1

Experimuntal Group It
1

Position

Tank Commander
Gunner

Driver

Loader

Tank Commander
Gunner

Driver

Loader

Tank Commander
Gunner

Driver

Loader

Tank Commander
Gunner

Driver

Loader

Tank Commander
Gunner

Driver

Loader

Tank Commander
Gunner

Driver

Loader

Tank Commander
Gunnar

Driver

Loader

Tank Commander
Gunner

Driver

Loader

Tank Communder
Gunner

Drivar

Loader

Tank Commander
Gunner

Driver

Loader

Rank

SPB
SP4
PVT
PFC

SGT
SPa

PFC
PFC

SGT
SP&
PFC
sP4

saT
PFC
PFC
sP4

SGT
SP4

PFC
PVT

§G1
PVT
SP4
SP4

SGT
SP4
sP4
PFC

SSG
SGT
SP4

PVT

SGT
PFC
SP4

PFC

SGT
SGT
SP4
SP4

Time in  Time on ar
Age Service Job Score
{Months) (Months) ¢

2 30 13.0 110
21 46 B 107
20 12 b 128
20 12 B 92
20 10 1.0 13
24 44 A 131
21 12 4.0 104
21 14 A a7
23 46 2 100
20 21 Y] €0
21 30 2 128
22 24 2 81
23 30 2 103
20 12 6.0 103
22 9 2 124
27 21 6.0 -

19 9 2,0 -

20 14 12.0 108
27 B 1.0 -

24 21 6.0 76
20 12 6.0 126
21 16 9.0 67
22 12 6.0 89
21 12 3.0 -

22 30 12,0 100
20 30 1.0 -

21 6.0 60
20 30 12.0 8¢

27 108 18.0 116

22 33 6.0 126
21 36 1.0 100
21 26 6.0 113
21 33 8.0 116
26 14 1.0 20
21 21 6.0 127
19 20 4.0 112
21 22 6.0 1M1
20 24 6.0 126
21 41 5.0 127
20 14 1.0 86

89




c Time in  Time on aT

N r"o‘:,v. Position Rank Age Service Job Scor

v ' {Months) (Months) >¢Or®
Experimental Group Il

{Continued)
4 Tank Commandar SGT 22 21 6.0 106
Gunner SP4 27 66 5.0 88
Driver PFC 21 14 1.0 110
Loader PVT 20 33 1.0 100
b Tank Commandar SGT 21 8 1.0 126
Gunner SPb 21 20 2.0 125
Driver SP4 20 14 3.0 89
Loader PFC 23 12 6.0 80
Experimental Group Il1
1 Tank Commander SSG 43 168 5.0 122
Gunnar PFC 22 12 8.0 138
Driver SP4 23 23 1.0 100
Loader PFC 20 16 8.0 80
2 Tank Commander SGT 21 12 1.6 116
Gunner PFC 30 86 3.0 93
Driver SP4 20 24 5.0 80
| oader PFC 20 18 3.0 127
3 Tank Commander SGT 21 10 1.5 112
Gunner SP4 21 30 b.0 118
Driver SP4 21 30 5.0 108
Loader PFC 18 10 6.0 108
4 Tank Commander S8G 26 84 9.0 21
Gunner SGT 22 30 6.0 10
Driver SP4 20 17 12,0 118
Loader PVT 22 14 5.0 63
B Tank Commandar SGT 19 12 1.6 109
Gunner PFC 21 12 3.0 100
Driver PFC 19 12 5.0 100
Loader PVT 20 30 3.0 86
Expsrimental Group [V

1 Tank Commander PSG 36 192  108.0 20
Gunner SGT 18 9 B.0 a8

Driver SGT 22 38 6.0 a1

Loadear SP4 20 12 8.0 92

2 Tank Commander SSG 32 168 0.0 104
Gunner PVT 20 18 8.0 107
Driver SP4 26 2 6.0 60

Loader PFC 19 18 2 -

.3 Tank Commander SGT 2 24 6.0 106
Gunner SPB 20 30 1.0 121

Driver SP4 24 18 2 -

Loader SP4 19 21 6.0 70
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Craw
Number
Experimental Group IV
{Continuad)
4

Position

Tank Commander
Gunner

Driver

L.oader

Tank Commander
Gunner

Driver

L.oader

Rank

SGT
sP4

PFC
PFC

SGT
PFC
SP4
SP4

Age

22
20
20
22

32
21
21

Time in Tims on ar
Service Jab Scare
{Months) (Months) or

32 6.0 96
17 .2 95
12 4.0 o8
12 4.0 126

180 4.0 110
14 4.0 108
35 11.0 106
23 20 91

91
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Appendix D

! ANALYSIS OF VARIANCE
- SUMMARY TABLES
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Communication Accuracy Scores

Table D-1

Analysis of Variance of

Source of Variation df ] S%::: e F 4
RTP 1+ 4
Between Subjects
Groups 1 270.04 293 NS
Error 28 92.36
Within Subjects
12-hour periods 3 60.20 <1 NS
Groups x perlods 3 56.66 <1 NS
Error 84 98,69
RTP2+6
Between Subjects
Groups 1 2,02 <1 NS
Error 28 458.21
Within Subjects
12-hour periods 3 103.88 <1 NS
Groups x periods 3 190.41 1.20 NS
Error 84 168.34
RTP3+8
Between Subjects
Groups 1 101.40 <1 NS
Error 28 176.88
Within Subjects
12-hour periods 3 90.23 <1 NS
Groupe x periods 3 31.87 <1 NS
Error 84 136.01




Table D-2

Analysis of Variance of
Communication Time Scores

Source of Variation df S’:‘::?e F P
RTP 1+ 4
Between Subjects
Groups 1 6087.60 1.36 NS
Error 28 3757.46
Within Subjects
12-hour periods 3 2737.10 1.42 NS
Groups X perlods 3 2266.06 1.17 NS
Error 84 1924.72
RTP 2+ 5
Batween Subjects
Groups 1 78988.81 8.17 <06
Error 28 12704,22
Within Subjeots
12-hour perlods 3 7776.14 1.42 NS
Groups x periods 3 336292 <1 NS
Error B4 5460.78
RTP 3+ 86
Between Subjects
Groups 1 22446.01 7.53 <,08
Error 28 2082.61
Within Subjects
12-hour periods 3 2302.60 1.12 NS
Groups x periods 3 2130.37 04 NS
Error 84 2064.48




Table D-3

Analysis of Variance of
Driving Accuracy Scores

Source of Variation df sh::::e F P
Log Obstacle
Between Subjects
Groups 1 A4 <1 NS
Error 28 .93
Within Subjects
12-hour periods 3 .87 8.70
Groups x periods 3 1.82 2.06 NS
Error 84.60 .79
Ditch Crossing
Between Subjects
Groups 1 5.40 5.14 <.06
Error 28 1.06
Within Subjects
12-hour perlods 3 59 <1 N§
Groups X perlods 3 81 <1 NS
Error 84.10 83
Slalom
Between Subjects
Groups 1 1.34 447 06
Error 28 30
Within Subjects
12-hour periods 3 .38 1.27 NS
Groups x pariods 3 .38 1.27 NS
Error 84.28 30
Mine Field®
Between Subjects
Group 1 417 <1 NS
Error 23 9.93
Within Subjects
12-hour periods 3 7.92 2.68 NS
Groups x periods 3 1.96 <1 NS
Error 69 298

®Missing scores were replaced with group mean. ‘The reduced number of df was used in calcula-

tion of the Error Mean Squars and for entering the table of F,
Binvalid scoros for flve tanks in the axperimental group not Included in tha analysis,
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8
Teble D-4 1
Analysis of Variance of
Driving Time Scores
|
Source of Variation df S“g:::e F P
Log Obstacle
Between Subjects
Groups 1 2100.42 8.82 <.06
Error 28 307.96
Within Subjects
12-hour periods 3 18217 168 NS
Groups x periods 3 21812 1.87 NS
Error 84.-6° 116.72
Diteh Crossing
Between Subjects 1
Groups 1 1480.27 65,74 <,06
Error 28 254,61
Within Subjects
12-hour periods 3 14682 <1 NS
Groups x periods 3 318.11 1,46 NS
Error 84-18 218.40 |
Slalom !
Between Subjects '
Groups 1 84,02 1.19 NS
Error 28 70.76
Within Subjects
12-hour periods 3 408.90 5.26 <.06
Groups x periods 3 3306 <1 NS
Error B4-28 77.82
Mine Fleldb
Between Subjects
Groups 1 98.41 <1 NS
Error 23 5828.97
Within Subjects
12-hour periods 3 738446 3.18 <.06
Groups x periods 3 41306 1.77 NS
Error 69 2338.10

SMissing scores were repluced with group mean. The reduced number of df was used in
cajculation of tha Error Mean Square and for entering the table of F.
Bjnvalid scores for five tanks in the sxperimental group were not included In the analysis,
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Passive Surveillance Detsction Scores

Table D-B

Analysis of Varlance of

Source of Variation df shf‘::?. F \ P
Tanks
Batween Subjects
Groups 1 4.03 3,67 NS
Error 28 113
Within Subjects
12-hour periods 1 16 <1 NS
Groups X periods 1 30 <1 NG
Etror 28 79
1/4 Ton
Between Subjects
Groups 1 1.01 NS
Error 28
Within Subjects
12-hour perlods 1 27 <1 NS
Groups x periods 1 B3 <1 NS
Error 28 58
Troops
Between Subjects
Groups 1 270 3.30 NS
Error 28 82
Within Subjects
12-hour perlods 1 5.40 7.38 <,06
Groups x periods 1 1.20 1,74 NS
Errof 28 .60

y
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Table D-8

Analysis of Variance of
Passive Surveillance Detection Time Scores

Mean

Source of Variation df Square F P
Tanks
Betwaeen Subjects
Groups 1 26301.01 2.14 NS
Error 28 1184.54
Within Subjects
12-hour periods 1 147,26 <1 NS
Groups x periods 1 441 <1 NS
Errors 28 987.61
1/4 Ton
Between Subjects
Groups 1 89188 <1 NS
Error 28 1376.13
Within Subjects
12-hour periods 1 8407 <1 NS
Groups x periods 1 2009.00 5.06 <,06
Error 28 306.96
Troops
Between Subjects
Groups 1 233201 3.78 NS
Error 28 817.60
Within Subjects {
12-hour periods 1 2208.26 8.06 <,08 “
Groups x periods 1 1147.01 4,18 NS
Error 28 274.20
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Table D-7

Analysis of Variance of

Moving Surveillance Detaction Scores

8ource of Variation df Slx:::a F P
EBetween Subjects
Groups 1 8.07 3.60 NS
Error 28 2.30
Witliin Subjects
12:hour periods 3 3.26 3.32 <.06
Group x periods 3 4,49 458 <,06
Error 84 .08
Table D-8
Analysis of Variance of
Time and Hit Scores for
Gunnery Phase |: Main Gun
Mean
Source of Variation df Square F P
Time to 1st Round
Between Subjects
Groups 1 9200.82 1.04 NS
Error 28 8832.02
Within Subjects
12-hour periods 3 16824.9 273 <.06
Groups x periods 3 11941.18 2,06 NS
Error 84 5806.16
Hits (3 targets combined)
Between Subjects
Groups 1 350 <1 NS
Error 28 7.84
Within Subjects
12-hour periods 3 9.70 205 NS
Groups x periods 3 242 <1 NS
Error 84 474
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Table D-9

Analysis of Variance of Accuracy Rating Scores
Gunnery Phase 11: Coaxial Machine Gun
{3 Targets Combined)

Source of Varlation at Shc::::e F P
Between Subjects
Groups 1 .01 <1 NS
Error 28 8.16
Within Subjects
12-hour periods 3 8.94 1.87 NS
Groups x periods 3 4,62 <1 NS
Error 84 4,78
Table D-10
Analysis of Variance of Accuracy Rating and
Time Scores for Gunnery Phase I11:
Caliber .50 Machine Gun
Source at Varlation df Mean F P
Square
Time to First Round

Between Subjects

Groups 1 1041.67 3.37 NS

Error 28 309.62
Within Subjects

12-hour periods 3 1967.72 6.31 <.,06

Groups x periods 3 787.81 254 NS

Error 84 310.38

Accuracy Rating

Between Subjects

Groups 1 33 <1 NS

Error 28 451
Within Subjects

12-hour periods 3 13.07 482 <.06

Groups x periods 3 464 1,68 NS

Error 84 2.7
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Table D-11

Analysis of Varianca of
Time and Hit Scores for
Gunnery Phase IlI; Main Gun

Source ol Variation df Sh:z:'r’e F P
Time to 1st Round

Between Subjects
Groups 1 3.60 <1 NS
Error 28 79.28

Within Subjects
12-hour periods 3 148.01 2.51 NS
Groups x periods 3 2.27 <1 NS
Error 84 68.86

HIt Scores

Batween Subjects
Groups 1 1.08 <1 NS
Error 28 6.08

Within Subjects
12-hour periods 3 65.41 1.37 NS
Groups x perfods 3 2,86 <1 NS
Error B4.50 3.94

BHit scares of one platoon of the control group wers invalld for Night | because of the fog.
Missing scores werg replaced with the mean scora of tha sacond platoon, Reduced df were used
in caleuiation of the Error Meun Square and for antaring the teble of F.
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Table D12

Analysis of Variance of
Maintenance Accuracy and Time Scores

Source of Variation df S’::::?a F P
Accuracy
Between Subjects
Groups 1 10.00 2.3b NS
Error 28 4,26

Within Subjects

12-hour periods 3 4.99 2.88 <.06
Groups x period 3 2,33 1.36
Error 84 1.73
Time

Between Subjects
Groups 1 164379.01 1.21 NS
Error 28 1368B1.58

Within Subjects
12-hour periods 3 4489423 <1 NS
Groups x petiods 3 2270264 <1 NS
Error 84-19  214471.29

@Mixsing scores were replaced with group meens, Reducad df ware used in calculation of the
Error Mean Square and for entering the table ot F.
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