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20, primarily on skills learned within the program, be deliverable as
uch as possible at armories, increase the use of subcaliber devices,
nd use pre-tests to determine areas of mastery and deficiency.

The present report presents a coherent plan and outline for a crew-

level Reserve Component training program to be developed for the M4B8AS

tank.> The plan is designed to use existing training materials such as

the Training Extension Course (TEC) as much as possible. Soldiers are
ssuned to have been through Advanced Individual Training (AIT).

—~ — ~

In developing the training pllnl,'}llkl were selected for inclusion
in training, a Crew Interaction Performance Test developed, a readiness
test developed for each of the four tank duty positions, module outlines

itten for each position, and an evaluation plan developed:::>

Selection of priority tasks for 1nc1ulioq£%;; based on previous
research and Army training literature. These'ftasks were grouped function-
1ly and incorporated in the Crew Interaction Performance Test, the
rev-level proficiency criterion,6ttpfodueed—*n—hppoadixmll./’%ﬁé Test
onsists of three modules - preoperations checks, weapon systems prepara-
tion, and tactical operations. As it contains tasks from Gunnery Table
111, tank crew drills, and the Gunnery Skills Test, successful completion
hould predict performance on other tests.

\f Readiness tests were developed for the duty positions of Driver,
ader, Gunner, and Tank Commander,(\ppemdtXes B=E),Tto be used (1) as
re-tests to determine level of existing mastery, (2) as end-of-course
stery tests, and (3) diagnostically throughout training.|fOutlines for
training modules comprised functional groupings of tasks for each duty
osition [(Appemttxes—F-IJ) and contain sections on pretraining conditions,
bjective, method, equipnent, “estimated time, and procedure. ¥y The
valuation plan {Appemttx—3) for training programs to be developed from
Jthe module outlines focuses on the decisions necessary in the three stages
sz program development: planning decisions, operating decisions (formative
valuation), and concluding decisions (summative evaluation).

Considerations that will affect use of the plans include time require-

ments, prerequisites and sequencing, instructor roles, other training and

testing requirements, and test security. The estimated time required

for the longest sequence of individual instruction (30-35 hours) plus

16 hours of crew exercises, doubled to allow for travel, set-up, and
intenance, is still sufficiently within the 280 hours available to

ational Guardsmen each year to be practical. No test security is

required for the readiness tects.
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SUMMARY

The training needs of Armor and Cavalry Reserve Components
are changing, O01d equipment is being replaced with new. Personnel
turbulence promiszs to increase with expiring commitments of sol-
diers who entered service during the Vietnam build-up, and with
elimination of the draft. And the costs of ammunition, real estate,
range and hardware maintenance, targets, fuel, transportation, and
replacement equipment continue to increase. The work reported here
was done in an effort to help meet new Reserve Component training
needs by designing training plans for operating and maintaining the

M48AS tank.

A survey was conducted which indicated that new training for
Armor and Cavalry National Guard units should be characterized by:

1, Minimal dependence on skills learned
outside the program,

2. Being deliverable, as much as possible,
at armories.

3. Increased use of subcaliber devices
at armories.

4. Use of pre-tests to determine areas of
mastery and deficiency.

In light of results of the survey, and of other considerations, a series
of five training- and test-development activities was undertaken:

1. Priority individual and crew tasks were
selected for inclusion in the program by
reviewing Army literature and reports of
recent research on the criticality, com=-
prehensiveness, and representativeness of
Armor tasks.

2. A crew Interaction Performance Test was
developed. It consists of functional
groupings of tasks identified as noted
in 1, above, and has three modules:

A, Preoperations checks.
B
C. Tactical operations.

Weapon systems preparation.




3.

4.

Since the Crew Interaction Performance Test
contains tasks from Gunnery Table VIII, from
the crew drills in TC 17-15-5, and from the
Gunnery Skills Test, successful completion of
the crew test is hypothesized to be highly
predictive of performance on the other tests.

Readiness tests were developed for each of
the four M48AS duty positions (Driver, Loader,
Gunner, Tank Commander). The individual
resdiness tests are to be used in three ways:

A. As pre-~tests, they are administered
to prospective trainees (AIT graduates)
before training begins. The soldier
then follows a particular instructional
sequence, depending on results of the
pre-test.

B. As end-of-course mastery tests, after
soldiers complete the instructional
sequence dictated by the results of the
first administration.

C. Diagnostically throughout training, to
identify needs for refresher instruc-
tion.

Outlines for training modules were written for
each duty position. Each module outline contains

secdons on: . . @

A. Pretraining Conditions: the conditions
leading to the need for mastering the con-
tents of the modules; for example, fail-
ure to meet the standard on part of a
readiness test.

B. Objective: a global statement of the
desired behavior and the conditions under
which the behavior is to be demonstrated.

C. Method: a brief statement of the stimulue
materials and response modes appropriate
for mastery of the module.

D. Equipment and materials.
E., Estimated time.

F. Procedure: an outline of a sequence of
instructional events leading to mastery
of the module.

G. Notes: answers to questions that the
writers expected might arise on reading
the outlines.,

i1



5. An Evaluation Plan was prepared, which focuses
on decisions that must be made in three stages
of program development: planning, operating
(or formative), and concluding (or summative).

The longest sequence of instruction, for a Driver who fails to
meet the standards for every part of his readiness test and therefore
must take all of the modules for his duty position, is estimsted to
require from 30 to 35 hours. This estimate includes the time required
to take the readiness test twice (first as a pre-test, later as an
end-of-course test). Adding another 16 hours of crew exercises (three
dry- and one live-fire of the Crew Interaction Performance Test) tot-
als 51 hours. If doubled to allow for travel, set-up and maintenance
time, the estimated total time is about 100 hours. Theoretically at
least, a total of 280 hours per year is availeble for training a
Guardsman (48 four-hour drills, and 88 hours of ADT). Completing the
proposed program of instruction would thus seem to leave ample tiue
for conducting other activities in which Guardsmen are expected to
participate,

114



PREFACE

This is the Final Report for Task 2 of a two~task project entitled,
"Tank Systems Skills and Training Structure.” The report presents a
Crew Interaction Performance Test, readiness tests, and Reserve Com-
ponent training outl’nes for operating and maintaining the M4BAS tank.

The work reported here was performed at the Fort Knox Office of
the Human Resources Research Organization (HumRRO), under Contract No.
DAHC 19-76-C~0001 with the U.,S. Army Research Institute for the
Behavioral and Social Sciences (ARI).

Donald F., Haggard was the Contracting Officer's Technical Repre-
sentative. He provided administrative assistance, valuable criticism,
and substantive suggestions for conceptualizing problems and solutions

throughout the project.

HumRRO employees who worked on the project were John A. Boldovici,
Charlotte H, Campbell, Roy C. Campbell, J. Patrick Ford, James H. Harris,
Richard E. O'Brien, and William C. Osborn.

George R. Wheaton and Andrew M. Rose wrote the Evaluation Plan

appended to this report, under a HumRRO subcontract to the American

Institutes for Research,
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RESERVE COMPONENT TRAINING FOR OPERATING
AND MAINTAINING THE M48AS5 TANK

INTRODUCTION

The training needs of Reserve Components are changing. The M48Al
tank, which is the second most prevalent in the National Guard inven-
tory, is being replaced by the M48AS5. Personnel turbulence, always a
problem iﬁ Reserve Components, promises to become even greater with .
the elimination of the draft, and as the result of expiration of the
eight-year commitments of Guardsmen who entered service during the
Vietnam build-up. In addition to problems associated with equipment
and personnel turbulence, the costs of ammunition, real estate, range
and hardware maintenance, targets, fuel, transportation, and replace-

ment equipment continue to increase.

One effect of the trends noted above is that existing training
for Armor and Cavalry Reserve Components is becoming increasingly
inappropriate and obsolete. As old equipment is replaced with new,
the training for operation and maintenance of the old equipment
becomes inappropriate, and the need for new training becomes more com-
pelling. As experienced Guardsmen are replaced with inexperienced
personnel, training that focuses on higher level skills becomes
insufficient, and training on basic skills becomes necessary. And
as costs increase, training that depends on large quantities of
ammunition, on frequent service practice firing, and on travel to and
from training sites becomes less acceptable, and the need for training
. that can be delivered at grmories becomes more obvious. ... .. .. _ . o

Recognizing the forthcoming need for new Reserve Component training,
the U.S. Army Research Institute for the Behavioral and Social Sciences
(ARI) initiated rasearch to design training plans for operating and
maintaining the M48AS tank. The present project was part of that

research program.



The project began! by exploring new techniques for addressing two
central issues in training design:

1. How to group tasks for optimal efficiency
of presentation in training.

2. How to establish with acceptable relia-
bility the criticality of tasks that are
candidates for inclusion in training.

Two approaches to grouping tasks were explored. One involved
estimating the difficulty of learning and evaluating performance of
the tasks. The estimates were only marginally reliable, so were not
used in further training development work. The other approach used
cluster analyses? to group tasks on the basis of similarities in terms
of the stimuli, mediating processes, responses, and equipment required
for task performance. The results of this appruach were promising;
unfortunately, time did not permit exploring the feasibility of design~

ing training around the task clusters.

The criticality of armor crew members' tasks was examined uring a
paired-comparison technique. The results were highly reliable. The
method deserves consideration in any training development effort where
choices among tasks for inclusion in training cannot readily be made.
The results of the criticality study were used in the present training
development work, as will be described later.

OBJECTIVE

The project had several intermediate objectives, which can be
inferred from the foregoing discussion., The ultimate goal, however =--
the one addressed by this report ~- was to develop plans and outlines

for Reserve Component training for the M48AS5 tank.

lFor details of earlier project work, see Boldovici, J.A., Harris, J.H.,
Osborn, W.C., and Heinecke, C.L. Tank Systems Skills and Training
Structure: Comparative Skill Analysis, Draft Final Report, HumRRO:

Alexandria, Virginia, 1977.

2Hart:igem, J.A. Direct Clustering of a Data Matrix, Journal of the
American Statistical Associatiom, 67, 1972.




DEVELOPMENT CONSIDERATIONS

Developing training plans for Reserve Components using the M48AS
tank began with a survey of constraints on Armor and Cavalry National
Guard training.® The results indicated that new training for Armor and
Cavalry National Guard units should be characterized by:

1, Minimal dependence on skills learned
outside the program.

2. Being deliverable, as much as possible,
at armories.,

3. Increased use of subcaliber devices at
armories,

4, Use of pre-tests to determine areas of
mastery and deficiency.

Other considerations in the development of the plans were:
1., Scope.
2. Use of existing materials.

3. Soldier characteristics and remediation
methods,

Scope

The highest level of organization addressed by the training plans
is the crew. The plans do not address section, platoon, or larger unit
training, which was outside the scope of the project.

Notice also that what has been prepared is by no means a "training
program," the development of which also was outside the scope of the
project, What is presented may best be regarded as a training plan or
a training outline. Transforming the plan or outline into a training

program will require considerable developmental work.

A0'Brien, R,E., Ford, J.P., and Boldovici, J.A. Armor and Cavalry
National Guard Training Constraints. Research Memorandum. HumRRO:
Alexandria, Virginia, 1977,




Use of Existing Materials

An effort was made in designing the training to use existing
programs, devices, and materials as much as possible. This was
especially true for the use of Training Extension Course (TEC) les-
sons. Where existing programs, materials, and devices were apparently
absent or obviously deficient, the absence or deficiency was noted,

and recommendations for new designs were made..

Soldier Churacteristics and Remediation Methods

The training plans were developed on the assumption that entering
soldiers have been through AIT. Few assumptions were made, however,
about what was learned in AIT, The results of pre-tests, and not the
content of previous training, dictate the soldier's instructional

track.

One aspect of the training structure does reflect a concession to
the assumption that soldiers have completed AIT: If a soldier fails
to meet the standard on part of a readiness pre-test that assesses
mastery of tasks addressed in AIT, then the recommendation is to
remediate on the spot using one-on-one performance training. The
assumptions here are that the tasks addressed in AIT were at one time
mastered by the soldier, that soldiers will come close to passing
parts of the pre-test addressing these tasks, and that failure to
demonstrate mastery can be remedied with minimal refresher training.
The same method of remediation is recommended for tasks that are largely
procedural (for example, driver installing M24 IR periscope).

Por tasks that are not addressed in AIT, that are not highly pro-.
cedural, or both, the method of remediation is to direct the soldier
through a track of selected instructional modules that is tailored by

results of the pre-test.



DEVELOPING THE TRAINING PLANS

In light of the findings and considerations noted above, a
series of training and test-development activities was undertaken:

1., Selecting tasks for inclusion in
training.

2. Developing a Crew Interaction Per-
formance Test.

3. Developing a readiness test for each
duty position,

4., Writing module outlines.
5. Preparing an Evaluation Plan.

Selecting Tasks

Priority individual and crew tasks were selected by reviewing
several sources. A task base was first formed which conststed of all
tasks comprising the Tank Crew Gunnery Skills Test as described in
FM 17-12-5.! The task base was supplemented by high-criticality tasks
identified in task analysis and criticality studies conducted earlier
in the project.? The tank gunnery tasks selected for inclusion in
the program were an amalgam of those identified in an earlier study’
as most comprehensive and representative of the gunnery domain; of
tasks described in FM 17-12-2"; and tasks encompassed by the crew
drills in TC 17-15-5 CD.5 The tasks selected for inclusion in the
program are shown by duty position in Figure 1,

ly.s. Army. Tank Gunnery Training, M 17-12-5, Author, 1975,
2Boldovici et al., 1977, Op cit.

3Boldovici, J.A., Wheaton, G.R,, and Boycan, G.G. Selecting Items for
a Tank Gunnery Test. HumRRO: Fort Knox, Kentucky 1976. )
bU.S. Army. M60, M60Al, M60A1AOS, and M48AS Tanks., FM 17-12-2,
Author, 1976,

50.S. Army Armor School. Crew Drill M60Al Tank. TC 17-15-5 CD.
Author, 1977.
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The Crew Interaction Performance Test

The tasks shown in Figure 1 were grouped functionally and incorp-
orated into s Crew Interaction Performance Test, which consists of
three modules:

1. Preoperations checks.

2. Weapon systems preparation.

3. Tactical operations.
The test, associated equipment lists, and administration guidance are
attached as Appendix A.

The Crew Interaction Performance Test represents a crew-level
proficiency criterion to which Armor reserve training is targeted. It
permits assessing a soldier's mastery of skills and knowledge, and his
ability to recognize and react to conditions which initiate task per-
formance. The test assesses mastery of each task by the use of modules
in which several tasks are imbedded, with instructions given only for
performance of the first task in the module. Completion of one task
then serves as the stimulus for initiation of the next tabk. This
upproach is distinguished from the conventional method of testing each
task as a discrete incident, in that each task is tested in a func-
tional context which maintains the normal order of performing the
tasks.

The test provides a method for evaluating the proficiency of
individuals in the craw enviromment. Miny of the tasks included in
the test are team tasks; that is, two or more crew members must work
together to complete thie task. Unlcading a misfired main gun, for
example, requires the coordinatior of the Loader and Gunner, as
follows:

Gunner: Turn MAIN GUN and TURRET power switches OFF.
Loader: Place safety in SAFE.
Loader: Open breech.



Guoner: Insert ramming and extracting tool
between the face of the breech and rim
of the cartridge.

Loader: Hold breech operating handle down.
Gunner: Pry round out of chamber.

Loaders Return breech operating handle to
latched position.

As noted earlier, the crew interaction test contains tasks from
Table VIII, from the crew drills in TC 17-15-5, from the gunnery skills
test, and from a pool of engagements identified as most comprehensive
and representative of the gunnery domain. One would hypothesize then,
thet successful completion of the crew interaction test would be highly
predictive of performance on Table VIII, the skills test, and crew
drills.

Duty Position Readiness Tests

Readiness tests were develoéed for each of the four duty positions.
Each test assesscs a crew member's ability to perform the tasks for
his duty position as shown in Figure 1. The individual readiness tests
address tasks in addition to the ones shown in Figure 1. The additional
tasks are ones whose performance is necessary for initiating perform=-
ance of one o more of the tasks in Figure 1. "Remove M27 periscope,"
for example, doe: not appear on the master list in Figure 1. It is
included in the Driver's Readiness Test, however, as a task that pre-
cedes the task, "Perform before-operation checks and services on the
M24 (IR) and M27 periscopes.”

The readiness tests have three purposes. The first purpose is to
identify an appropriate instr?ctional sequence for each soldier: The
readiness tests serve as "pre-tests" before training begins, and the
soldier follows an instructional sequence that is dictated by the pre-
test results, The second purpose is to assess end-of-course mastery,
after the soldier completes his instructional sequence. Depending on
the results of his "post-tests," the soldier either receives remedial
instruction, or proceeds to crew training. The third and final purpose
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of the readiness tests is to identify needs for refresher training.
Adninistered periodically throughout the year, the readiness tests
point up areas of individuals' strengths and weaknesses, and direct
troops to appropriate remedial imstruction.

The readiness tests are presented in Appendixes B, C, D and E.

Module Outlines

Outlines for training modules comprised of functional groupings
of the tasks shown in Figure 1 were written for each duty positiom.
A sample module outline is presented in Figure 2. The sample, and
the other module outlines (see Appendixes F, G, H and I) contain
sections on:

1. Pretraining Conditions: the conditions leading
to the need for mastering the contents of the
modules; for example, failure to meet the stan-
dard on part of a readiness test.

2. Objective: a global statement of the desired
behavior and the conditions under which the
behavior is to be demonstrated.

3. Method: a brief statement of the stimulus
materials and response modes appropriate
for mastery of the module.

4. Equipment and Materials.
S, Estimated Time.

6. Procedure: an outline of a sequence of
instructional events leading to mastery
of the module.

7. Notes: answers to questions that the writers
expected might arise on reading the outlines.

Evaluation Plan

A plan was developed for evaluating training that may be developed
based on the module outlines appended to this report. The Evaluation
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MODULE D=1, OPERATIONAL CHECKS AND SERVICES

PRETRAINING CONDITIONS:

Soldier failed to meet standard on Part A, Driver's Readiness
Test.

OBJECTIVE:

Given pictures or descriptions of tank components, soldier will
recognize unserviceable parts and describe actions necessary
to service them, '

METHOD:

Self-instructional sound-slide presentation with written response.

EQUIPMENT/MATERIALS:

a. Five filmstrip cartridges and five audio cassettes
(TEC lessons 020-171-5366-F through 020-121-5370-F)

b. Beseler Cue/See
c. Paper and pencil
ESTIMATED TIME:
40-60 minutes for each of fiQe lessons

PROCEDURE:

a. Select lesson(s) corresponding to pre-tests failed on Part A
of the Driver's Readiness Tesg.

b. Soldier completes assigned lessons and takes post-tests.

c. Soldier reviews those lessons keyed on the post-test for
items missed.

d. Soldier hag satisfactorily completed the lesson(s) when he can
complete the post-test with no more than one error.

NOTE: Some of the maintenance tasks covered in these lessons are not -
considered here to be priority training tasks. But since they
are integrated with priority tasks, and since the lessons are
not very long, the soldier should be.required to master the
knowledge aspects of them as represented in the post-tests.

Figure 2, Sample module outline.
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MODULE D-1. OPERATIONAL CHECKS AND SERVICES

PRETRAINING CONDITIONS:

Soldier failed to meet standard on Part A, Driver's Readiness
Test.

OBJECTIVE:

Given pictures or descriptions of tamk components, soldier will
recognize unserviceable parts and describe actions necessary
to service then, '

METHOD:

Self-instructional sound-slide presentation with written response.

EQUIPMENT/MATERIALS:
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a, Select lesson(s) corresponding to pre-tests failed on Part A
of the Driver's Readiness Test.

b. Soldier completes assigned lessons and takes post—-tests.

¢. Soldier reviews t'.se lessons keyed on the post-test for
items missed.

d. Soldier has satisfactorily completed the lesson(s) when he can
complete the post-test with no more than one error.

NOTE: Some of the maintenance tasks covered in these lessons are not -
considered here to be priority training tasks. But since they
are integrated with priority tasks, and since the lessons are
not very long, the soldier should be .required to master the
knowledge aspects of them as represented in the post-tests.

Figure 2, Sample module outline.
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Plan follows the lead of Klaua,l'focusing on decisions that must be
made at three stages of program development: planning, operating (or
formative), and concluding (or summative). It is attached as Appen-
dix J.

USE CONSIDERATIONS

Among the considerations that will affect use of the plans
are:
1. Time requirements.
2. Prerequisites and sequencing.
3. Instructor roles.
4, Other training and testing requirements,
5. Test security. °

Time Requirements

Tables 1 through 4 contain the titles of tle modules and units,
along with estimates of the time required for soldiers to complete
each. The time estimates should be regarded as tentative for sev-
eral reasons:

1. The training plans have never been imple-
mented and administered as a whole (although
the TEC lessons have been tried out indi-
vidually).

2. The modules are, for the most part, self-
paced, Considerable variations in training
time can therefore be expected from soldier
to soldier.

3. No allowance has been made for unforeseen
circumstances (equipment failures, for
example), for travel to and from training
sites, and for equipment set-up and main-
tenance time,

lklaus, D.J. Evaluation Plan for the DEIDS and Related Projects.

American Institutes for Research: Washington, D.C., 1974,
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TABLE 1.
MODULES AND UNITS

TIME ESTIMATES FOR DRIVER'S

MODULES AND UNITS UNIT TIME [MODULE TIME
ﬁﬁno. ATTLE. IN HOURS IN HOURS
D-1. OPERATIONAL CHECKS AND SERVICES 3.5 to 5.0
D-2, TANK PREPARATION AND START-UP 1.0
D-3. TARGET ACQUISITION 5.0 to 6.0
D-3.1.| Target Scanning 1.0
D-3.2.] Locating And Reporting Targets 1.0
D-3,3. | Target Range Determination (Knowledge) 1.0
D-3.4.| Target Range Determination (Skill) 1.0
D-3.5.| Target Recognition 1.0 to 2.0
D=4, TACTICAL DRIVING I 9.5 to 10.0
D-4.1.] Varied Terrain Driving (Knowledge) 1.5 to 2.0
D-4.2, ]| Varied Terrain Driving (Skill) 8.0
D-5. TACTICAL DRIVING II 3.0 to 5.0
D-5.1. | Evasive Driving (Knowledge) 2.0 to 4.0
D-5.2. | Target Engagement Driving 1.0

Readiness Test (before and after instruction) 8.0

Total Training and Testing Time

30.0 to 35,0
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TABLE 2. TIME ESTIMATES FOR LOADER'S

MODULES AND UNITS

MODULES AND UNITS UNIT TIME |MODULE TIME
NO. TITLE IN HOURS IN HOURS
L=1, MISSION PREPARATION (KNOWLEDGE) 3.0
L-1.1.| Operptional Checks and Services 1.0
L-1.2.| Asmunition Handling l.d
L~1.3.| Boresighting M219 Machinegun 1,0
L=-2. MISSION PREPARATION (SKILL) 2.0
L-3. COMBAT LOADING (KNOWLEDGE) 3.0
1-3.1.| Selecting Ammunition 1.0
L-3.2.] Loading Ammunition 0.5
L-3.3,| Misfire and Unloading Procedures 1,5
L-4. COMBAT LOADING (SKILL) 3.0
L~4.1.| Main Gun Loading 2.0
L-4.2.| Misfire and Stoppage Procedures 1.0
L-5. M219 MACHINEGUN MAINTENANCE (KNOWLEDGE) 1.5
L-5.1.] Mounting, Loading, Dismounting the Coax 0.5
L=5.2.| Clearing, Disassembly and Assembly of

Coax 1.0

L-6. WEAPONS MAINTENANCE 3.0
L-7. | REPLENISHER TAPE READING 0.5
D-3. TARGET ACQUISITION 5.0 to 6.0
D-3.1. Tgrut Scanning 1.0
D=-3.2. | Locating and Reporting Targets 1.0
D-3.3.| Target Range Determination (Knowledge) 1.0
D-3.4.  Target Rangs Determination (Skill) 1.0 '
D-3.5,| Target Recognition 1.0 to 2.0

inres Test (before and after instruction) 10.0

Total Training and Testing Time 32.0
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TABLE 3.
MODULES AND UNITS

TIME ESTIMATES FOR GUNNER'S

MODULES AND UNITS UNIT TIME |MODULE TIME
No. TITLE IN HOURS IN HOURS
G-1. BEFORE OPERATIONS PROCEDURES 1.0
G-2. WEAPON SYSTEMS PREPARATION I 1.5 to 2.0
G-2.1.| Boresight Weapon Systems (Knowledge) 0.5 to 1.0
G-2.2.| Boresight Weapon Systems (Skill) 1.0
G-3. WEAPON SYSTEMS PREPARATION IIX 1.5
G-3.1.| Zero Weapon Systems (Knowledge) 1.0
G-3.2.| Zero Weapon Systems (Skill) 0.5
D-3, TARGET ACQUISITION 5.0 to 6.0
D-3,1.| Target Scanning 1.0
D-3.2.| Locating and Reporting Targets 1.0
D-3.3.| Target Range Determinatio;\ (Knowledge) 1.0
D-3.4.| Target Range Determination (Skill) 1,0
D-3.5.| Target Recognition 1.0 to 2.0
G-5. TACTICAL OPERATIONS 7.5
G-5.1.] Misfire Procedures (Knowledge) 0.75
G-5.2. Coaxiai Machinegun Engagements o
(Knowledge) 0.75
G-%,.3.| Target Engagements (Conduct-of-Fire
Devices) N 4.0
G-5.4.| Target Engagements (Skill) 2,0
Readiness Test (before and after instruction) 12,0
Total Training and Testing Time ng,: to 30,0
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TABLE 4,
MODULES AND UNITS

TIME ESTIMATES FOR TANK COMMANDER

MODULES AND UNITS UNIT TIME |MODULE TIME
NO. TITLE IN HOURS IN HOURS
TC-1. . BEFORE OPERATIONS PROCEDURES 1.5
TC-1.1{ M2 Machinegun Headspace and Timing
(Knowledge) 0.5
TC-1.2| Before Operations Procedures (Skill) 1.0
TC-2. WEAPON SYSTEMS PREPARATION I 3.0
TC-2.1{ Boresight Weapon Systems (Knowledge) 1.0
TC-2.2| Ranging Test 1.0
TC~2.3| Boresight Weapon Systems (Skill) 1.0
TC-3. WEAPON SYSTEMS PREPARATION 11 1.5
TC-3.1.]| Zero Weapon Systems (Knowledge) 1.0
TC-3.2| Zero Weapon Systems (Skiil) 0.5
D-3. TARGET ACQUISITION 5.0 to 6.0
D-3.1. | Target Scanning 1.0
D-3.2. | Locating and Reporting Targets 1.0
D-3.3. | Target Range Determination (Knowledge) 1.0
D-3.4. | Target Range Determination (Skill) 1,0
D-3.5.| Target Recognition 1.0 to 2.0
TC-5. TACTICAL OPERATIONS 7.75
TC-5.1.] Initial Fire Commands (Knowledge) 1,0
TC-5.2.| Machinegun Engagements (Knowledge) 0.75
TC-5.3.! Target Engagements (Cofiduct-of-Fire .
Devices) 4.0
TC-5.4s Target Engagements (Skill) 2.0
Readiness Test (before and after instruction) 12.0

Total Training and Testing Time

31.0 to 32.0

17



Users should, for the reasons noted above, revise the time estimates
based on experience in administering the program, and modify schedu-

ling procedures accordingly.

The longest sequence of instruction, for a Driver who fails to
meet the standards for every part of his readiness test and therefore
must take all of the modules for his duty position, is estimated to
require from 30 to 35 hours, This estimate includes the time required
to take the readiness test twice (first as a pre-test, later as an
end-of-course test). Adding another 16 hours of crew exercises (three
dry- and one live-run of the Crew Interaction Performance Test) totals
51 hours. If doublad to allow for travel, set-up and maintenance time,
the estimated total time is about 100 hours. Theoretically at least,
a total of 280 hours per year is available for training a Guardsman
(48 four-hour drills, and 88 hours of ADT). Completing the proposed
program of instruction would thus seem to leave ample time for the
conduct of other instructional activities in which Guardsmen must

participate.
Prerequisites and Sequencing

Module sequences for each duty position are shown in Figures 3
through 6. Modules that are nearest the bottom of the page should
be taken before modules nearer the top. The lines connecting two
modules indicate prerequisites. In Figure 3, for example, Varied
Terrain Driving (K) (Module D-4.l1.) is a prerequisite to varied Terrain
Driving (S) (Module D-4.2.): Soldiers must pass the part of the Driver's
Readiness Test corresponding to Module D-4.l. before taking Module D-4.2,
The sequence of any two modules connected by a line should not be altered.

Where modules are not connected by lines, sequences are suggelted'
by vertical position in the diagrams. It is suggested, for example,
that Operational Checks and Services (D-1.) precede Target Scanning
(D-3.1.). The suggested sequences can and should be modified in light

of practical considerations.
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Instructor Roles

Administering programs of instruction such as those suggested
by the module outlines may require new roles for instructors. Since
many of the modules will be self-paced and "canned," instructors will
not play central roles in preseating information. They should, there-
fore, have more than the usual amount of time to devote to such impor-
tant functions as:

1. Checking the responses of trainees in
test exercises.

2. Ansvering questions on an individual
basis,

3. Maintaining interest and motivation.
4., Providing remedial help.
5. Record-keeping and scheduling.

Other Training and Testing Requirements

As noted earlier, implementing the training and testing outlined
in this report would seem to leave considerable time for other Reserve
Component instructional activities. This is not to say that all Armor
and Cavalry units should adopt the plans outlined ..ere. Our scent
knowledge of the unique training needs of individual units would make
such a recommendation presumptuous. If, however, the plans were
adopted by some units, integration with other training and testing
requirements could be accomplished as outlined in Figure 7. Here it
can be seen that the training cycle begins with administering pre~-
tests to recent AIT graduates.l The pre-test results not only indicate
appropriate tracks through the instructional modules, but also can pro-
vide clues about soldiers' strengths and weaknesses as related to,
say, MOS qualification and rcadiness for SQT. Once individual training

lMany of the pre-tests, especially those associated with the TEC
lessons, are written and short. As a matter of administrative
convenience therefore, the written tests may all be given at once;
as opposed to,say, alternating from a brief written component to a
"hands-on" component, back to another brief written component, and
so forth,
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is complete, exercising individual skills in a crew setting becomes
the immediate objective. This is best accomplished through a mixture
of dry-run crew exercises and laser/subcaliber firing drills for
Gunners and Tank Commanders. Should available resources curtail the
frequency and extent of crew exercisc:, the maintenance aof some
individual skills may have to be accomplished by refresher training
tailored to the resul s of periodically administered readiness tests.
In any case, the entire instructional program should be targeted

on the crew live-fire exercises during AT.

Test Security

Test security frequently becomes an issue where tests are used
to assess ability to acquire and neutralize targets. Showing the
examinees the Crew Interaction Performance Test would have the same
effect as telling them the locations of the targets. This would
invalidate the test, because no generalizations could be made about
crews' abilities to neutralize targets of kinds and at ranges other
than those used in the test. The recommendation to keep the contents
of the Crew Interaction Performance Test secret 1s, however, contra-
indicated by practical constraints. There is simply no practicable
way to keep the contents of a full field performance test secret.
Efforts to do so undoubtedly would prove futile, and therefore are
not recommended. Rather, the use of alternative forms is suggested,
in which target locations are systematically or randomly varied from

one crew to the next.

The readiness tests are a different matter. There is no need to
keep their contents secret, since the tests are intended only to assess
mastery of the tasks addressed, and not as a means for making generali-
zations about ability to perform a larger domain of tasks. Trainees '
siould, in fact, be given copies of the readiness tests at the outset

of training, for use as study guides.
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APPENDIX A

CREW INTERACTION PERFORMANCE TEST,
EQUIPMENT LISTS, AND ADMINISTRATIVE GUIDANCE



GU'IDELINES
FOR
TEST ADMINISTRATOR
This section provides guidelines for administering the full-crew
interaction performance test. Specific items covered are:

1. Standardized conditions
2., Time requirements and control measures
3. Rater preparation
4. Test interruptions
5. Tank gunnery engagements

6. Test site requirements

Standardized Conditions. Accurate assessment of tank crew combat

readiness requires standardized test conditions. All personnel tested

must be presented identical stimulus conditions. The test conditions
described for each module of the test must be strictly adhered to. Events *
must occur as prescribed in the directions for establishing and administer-
1ng each module. |

Time Requirements and Control Measures. Time requirements listed in

the module descriptions are approximations. The time required teo conduct
the test, particularly Module III, will vary with the terrain. A dry run
of the course to determine a realistic maximum time to conduct the

Tactical Operations Module is neccessary before the test is administered.
Each crew must be allowed the maximum time to complete each module. Some
crews may complete a module in less than th.e maximum time; however, no
crew may take more than the maximum time. The maximum time for the modules

is:
1. Module I 1 hour
2, Module IT 1 hour

3. Module III 2 hours
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Control measures for Tactical Operations in the form of identifiable
phase line, boundaries and check points must be inserted as required
to aid adherence to a time schedule. The control measures must be equally
applied to all crews.

Rater Preparation. The raters :re the key to a successful test.

Rater responses must not be left to chance and every effort must be
made to minimize rater subjectivity. The key to good rating lies in
rater motivation and familiarity of raters with the test as conducted
"on the ground." It is necessary that raters have a: least one walk
through and one actual run prior to their first scorcd run. The test
administrator must frequently sp;; check the raters to insure objec-
tivity and continuity.

The raters must know tank c?ew requirements, the procedure for
each test item, the purpose of the test and the mechanics of evaluation.
Raters must be prepared in advance and given a briefing on the subject
matter they are to'rate. Impress upon them the importance of their duty,
the need for objectivity and the requirement for test security. Raters
must be provided reference materials such as FMs, TMs, job aids and copies

of pertinent unit SOPs.

Uncontrolled Test Interruptions. It is recognized that certain

events will occur :that are not listed as test items., These may include
minor equipment failures and reaction to events not planned for testing.
These interruptions must not be treated administratively. If a serious
event such as equipment breakdown occurs, the test should be terminated
until the situation is corrected. A new order should be given starting

the test where it stopped.
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Tonk Gunnery Engagewents. There are seven live-fire gunnery engage-

ments during the test. Four are main gur engagements, two are coaxial
machinegun engagements and one is a .50 caliber engagement. The motion
of the firing vehicle and the target is given for each engagement as
well as the crew member who fires. Ranges are not given, as they will
depend on the terrain used for the test.

Test Site.Requirements. Sufficient terrain must be available to

provide a 4-6 KM course. The course must have several natural or man-
made obstacles of each of the following types: vertical obstacles
(fallen trees, rocks, etc.), ditches, hills, water obstacles. Obstacles
should represent a range of difficulty including some that cannot be
negotiated. Terrain should also provide features such as ridge lines
suitable for tank defilade. Simulated targets should be provided which
meet the conditions of the firing engagements.

The test administrator of a full-crew interaction performance test
will encounter requirements for conérol and test standardization that
are not presént in other crew test situations. Adherence to these guide-
lines during preparation and conduct of the test will prevent uncontrolled
conditions from developing and increase the reliability of combat

readiness assessment.
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EQUIPMENT LISTS

The equipment lists which follow are the minimum equipment,
materials, supplies and personnel specifically required to conduct
the test. Local conditions may require more or different support
material. Basic issue items (BII) are those items listed in the vehicle
T™. Medical, administrative, clerical, mess aﬁd control suppert will

be determined by unit field SOP and are not listed here.
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EQUIPMENT

Tested Crew

M4BAS with BII, radio coaxial and M2 machinegun
Individual weapons
Ammunition
300 rd. per M2 machinegun
500 rd. per M219 coaxial machinegun
10 rds. main gun, practice
Binoculars
Flashlight with filter
Map 1:50,000
Unit SOP
Protective mask
CEOI Extract
Uniform, seasonal ‘combat

Raters

Binoculars

Protective mask

CEOI Extract

Rating sheets, Modules I through III
Script for operation order ;
M48A5 Technical Manual

Map 1:50,000 .
Unit SOP

Other Support

Boresight panels (Module II)

Zeroing panels (Module II)

Main gun engagement targets (Module III)

Machinegun engagement targets (Module III)

Noise devices (empty shell casings, artillery simulator) (Module III)
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MODULE I

PREOPERATIONS



OBJECTIVE:

PROCEDURE :

CONDITIONS :

MODULE I: PREOPERATIONS

To determine whether the tank crew can perform tactical

preoperations maintenance on the vehicle and weapons.

The rater will initiate activities by issuing an oral
order to the Tank Commander., The oral order will be
such that each crew is part of a platoon attacking a
threat force. The Tank Commander will formulate his
plan for accomplishing the mission and issue an opera-
tion order to his crew covering:

1. The actions necesgary for preparing for the mission.
2. The planned conduct of the mission.

The crew will then prepare the vehicle, themselves,
weapons, radios, and.other equipment for the mission.
The Tank Commander should spot-check performance of
preoperations in which he does not assist, and will

make a final determination that the crew is ready.

1. The module can be a¢ministered during daylight or
darkness, in a motor pool or assembly area.

2. All equipment and ammunition will be issued and
the vehicle will be in tactical configuration as
required by SOP.

3. Uniform will be combat, as required by SOP.



RATER ACTIVITIES:

The rater will also function as the platoon
leader through the test. He must observe each
of the operations on the attached checklist.
The rater must not question crew members,
indicate the ratings that are being given, or

prompt crevw members in any way.

PERFORMANCE ASSESSMENT:

ATTACHMENTS :

1, Crew members must follow the TM in performing
preoperation maintenance checks and services.

2. Operational checks must be performed om all
weapons. The weapons must ﬁe clean and lubricated,
with bores clean and dry.

3. A ground guide must be used when moving the
vehicle within the ac;embly area.

4, Activities must be completed within one hour

of issue of the oral order.

Schematic diagram, Module I

Initial Oral Order

Rating sheets, Module 1
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INITIAL ORAL ORDER

"The platoon has been ordered to rcsume the offensive by attacking
to secure an objective defended by a small force in hasty defensive
positions. Intelligence reports that enemy forces are using 754 and
T62 tanks, motorized infantry armed with SAGGER missiles, RPGs, and
other armor-defeating weapons. Your mission is to pass through friendly
positions and attack the area shown as PL ZULU on your sketch map.

Be prepared to continue the operation on order. Make sure you
complete preoperations on your vehicle and weapons before you nov; out.
Move to the weapons test fire area to boresight and zero.

Submit all reports directly to me. Current CEOI remains in effect.
I want you to cross the LD at ' ; time is now . Anx

questions concerning your mission?"
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PERFORM BEFORE-OPERATIONS MAINTENANCE CHECKS AND SERVICES ON TANK
ENGINE AND TRANSMISSION OIL LEVELS [DRIVER/LOADER].

Loader . Check engine and transmission oil levels.

Loader

Loader

Loader
Driver
Driver
Driver
Loader

Load.~

Add engine o0il until level indicated on gage is to the
ADD mark.

Add transmission oil until level indicated on gage is to
the ADD mark.

. Tell Driver to start engine.

Set parking brake and start tank engine.
Idle engine between 1000-1200 RPM for 5 minutes.
Reduce engine idle to 700-750 RPM.

Add or drain engine oil until level indicated on gage is
to the FULL mark.

Add or drain transmission o1l until level indicated on
gage is to the FULL llt*.
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PERFORM BEFORE-OPERATIONS MAINTENANCE CHECKS AND SERVICES ON THE
M24 (IR) PERISCOPE AND M27 PERISCOPE [DRIVER].

. Inspect the M24 IR periscope and spare head for cracked or dirty
lenses and completeness.

. Install the periscope without exposing it to direct sunlight.

. Energize the IR power.

. Allow 5 minutes for the system to warm-up and then focus on an
image using the focus controls.

. Record on DA Form 2404 any damaged or unserviceable parts detected
or the inability to focus the M24 (IR) periscope.

. Inspect M27 periscope and spare for cracks and dirty lenses.
. Clean dirty lenses.
. Record on DA Form 2404 any damaged lenses on the M27 periscope.
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PLACE A TANK IN MOTION [DRIVER].

c Lgck the Driver's hatch in either the open or closed position.

. Tell crew members to secure hatches in the open or closed position.
. Turn on appropriate lights.

. Depress accelerator to disengage the accelerator lock.

. Release accelerator.

. Depress brake pedal and move transmission shift lever to NEUTRAL
wvhen the engine idle speed is 700-750 RPM.

. Kelease parking brake.

. Maintain pressure on brake pedal and move transmission shift lever
to LOW.

. Relesse brake pedal and depress accelerator slowly.
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CHECK TRACK TENSION (DRIVER/LOADER].

Loader .

Driver .

Loader .

lL.oader .

Direct Driver to coast to a stop so that a track link is
continued on the #3 support roller.

Move vehicle forward on a level hard surface and when
directed, coast to a stop without applying brakes.

Raise the track with a crowbar, at the number three
support roller and place a block (1" thick by 6" square)
between the number three support roller and the track
1link.

Measure the clearance between the bottom of the track and
the top of the number two support roller: Acceptable
clearance is 1/4 to 1/2 inch.
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ADJUST TRACK TENSION [LOADER]

. Remove the track and adjusting link screw and washer from the
top of the track adjusting link.

. Use the track adjusting wrench on the track adjusting link
and pull up to increase track tension (right side) and push
down to decrease track tension (right side). (Reverse direc-
tions for the left side). [Track adjusting link must not be
extended beyond the red painted groove.)

. Adjust track tension to 1/4-1/2 inch in tolerance.

. Install lockwasher and lockscrew and tighten with wrench.
Lockscrew must tighten until it is fully seated on.the shoulder.
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STOW MAIN GUN ROUNDS IN THE TANK [LOADER].}

. Stow in ready rack.
- Pluce round into ready rack.
- Swing hinge of the holder up and to the left.
- Pull out spring-loaded knob on the rod of holder, slide hinge
slot over the rod behind the knob, and release the knob.

. Stow in tubular stowage rack.
- Push round into tubular rack nose first.
- Swing hapdle lock over primer end of round..
- Rotate handle lock securely in place.

+ Stow in turret bustle.
- Seat round with nose toward inside of the turret.
- Swing hinge up and to the left.
- Pull up clamp and fit slot in hinge in place below the clamp.
= Push clamp down.

IThe unit SOP supersedes the specifications detailed for this task.
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DISASSEMBLE AN M219 MACHINEGUN [LOADER].

. Remove barrel and jacket assembly from receiver.

. Separat: barrel from jacket assembly.

. Remove cover assembly.

. Remove feed tray.

. Remove guide rod springs while holding barrel extension forward.
. Separate guide rods from guide rod springs.

. Remove backplate asseumbly.

. Retract barrel assembly.

. Depress buffer support lever and remove barrel extension.

. Remove breechblock from barrel extension assembly.

. Remove retainer clip and charger assembly from projecting stud.
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ASSEMBLE AN M219 MACHINEGUN [LOADER].

. Install charger assembly.

. Place breechblock assembly in barrel extensionm.

. Install barrel extension.

. Install backplate asseumbly.

. Join guide rods and guide rod springs.

. Install guide rod springs.

. Install feed tray.

. Install cover assembly.

. Join barrel to the jacket assembly.

. Join barrel and jacket assembly with the receiver.
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CHECK OPERATION OF AN M219 MACHINEGUN [LOADER].

. Place safety in FIRE position.
. Charge weapon to lock moving parts to the rear.

. Allow barrel extension to ease forward by keeping tension on
the charging handle and depressing the manual firing trigger.
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DISASSEMBLE MAINGUN BREECHBLOCK [LOADER].

A.

REMOVE

Insure that the main gun safety switch is in the SAFE positionm.
Insure that the breechblock crank stop is in the REAR position.
Open the breech.

Insure chamber is empty.

Close the breech manually by tripping the extractors with an
empty cartridge case or a wooden block.

. Remove firing pin spring by depressing plunger, moving plunger

to the right, twisting firing pin spring retainer counter-
clockwise until the lug alines with the groove in the breech-
block, and removing the retainer and spring.

Remove firing pin and retractor guide with firing pin retractor
by inserting screwdriver blade into retractor guide slot and
prying outward.

Screw eye bolt into the top of the breechblock.

Suspend chain hoist from hook on the turret ceiling and connect
chain hoist to eye bolt.

. Take up slack with the chain hoist to support the breechblock.

Apply tension on closing spring by turning adjuster clockwise
with spanner wrench.

Remove tension from the closing spring by depressing plunger from
its notch with a screwdriver and allowing adjuster to turn counter-

clockwise under control of the spanner wrench.

. Insert small screwdriver into hole in breechblock crank stop and

slide stop forwazxd.

Start breechblock downward by rotating operating handle rearward
and down, and with the ehain hoist let the breechblock begin
descending.

Return the operating handle to the latched position.

Lower the breechblock until breechblock crank pivot is free of
the T-slot and remove pivot.

Lower breechblock until breechblock is on the turret floor.
Release chain hoist from the eye bolt.

. Remove right aud left extractors from the breech ring.
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DISASSEMBLE MAINGUN BREECHBLOCK [LOADER]. (Cont'd.)

DISASSEMBLE THE BREECHBLOCK

. Depress firing contact plate plunger and turn firing contact

plate, counterclockwise until arrows on plate and breechblock
are alined with each other..

Remove firing conta:t plate, firing contact plate plunger,
and spring.

Remove plastic washer, firing contact, and firing contact
sleeve.

Remove retractor pivot pin and firing pin retractor from retrac-
tor guide.

Remove screw, washers, and clamp securing the retractor driver
to the bottom of the breechblock. (Use Allen wrench to remove
screws.)

Remove retractor driver, retractor driver shaft, and spring.

50

Yes



ASSEMBLE MAIN GUN BREECHBLOCK [LOADER]. Yes

A. ASSEMBLE

. Install retractor driver spring, shaft, and retractor driver
into the bottom of the breechblock.

. Affix the retractor group to the bottom of the breechblock by
installing securing clamp, washers, and screw with the Allen
wrench.

. Insert firing contact sleeve, firing contact, plastic washer,
spring, and firing contact plate plunger into the breechblock.

. Install firing pin retractor into retractor guide and secure it
with the retractor pivot pinm.

Replace firing contact plate by alining the arrow and depressing
and rotating the plate clockwise until firing contact plate
plunger engages locking notch in plate.

B. INSTALL

install right and left extractors into extractor pivots in the
breech ring.

Insert chain hoist into eye bolt on breechblock.

. Raise breechblock and guide it into breech rimg until breechblock
comes in contact with extractor plungers.

Depress plungers and move breechblock upward.
. Install breechblock crank pivot in breechblock crank.

. Insert pivot in breechbloack T-slot.

. Trip extractors with the screwdriver and raise the breechblock
to the closed position.

. Insert small screwdriver or rod into the hold in breechblock crenk
stop and slide stop to the rear position.

. Jiggle the crank stop back and forth to assure that the plunger is
seated in its recess.

. Release the tension on the chain hoist.
. Turn adjuster clockwise until plunger enters the firat recess.
. Remove chain hoist and eye bolt.

. Inatall retractor guide with firing pin retractor and firing pin
in its well by pushing guide forward until it is flush with inner
surface of the well.

. Install firing pin spring and firing pin spring retainer.
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ASSEMBLE MAIN GUN BREECHBLOCK [LOADER]. (Cont'd.)

B. INSTALL (Cont'd.)

. Depress plunger, and twist retainer clockwise until plunger is
seated in its recess.

. Open and close breech several times. (The action of breech
should be smooth without binding or shock. If it closes either

too slow or too fast, increase or decrease the tension on the
closing spring.)
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DISASSEMBLE AN M2 MACHINEGUN [TANK COMMANDER].

. Remove the barrel by pushing in on the barrel latch while
depressing the barrel latch lock, rotating the barrel 90°
and pulling the barrel out of the barrel jacket.

. Remove link chute adapter.
. Remove belt holding pawl pin.

. Remove the backplate by pushing in on the backplate latch lock
while raising the backplate latch and sliding the backplate up
and out of the receiver.

. Remove the bolt buffer group and separate by:
- Pushing in on the rear of the driving spring guide rod and
rotating it left or right until it can slide rearward.
Grasping the bolt buffer and sliding rearward until clear
of receiver.
Sliding the driving spring rod off the drive rcd.
Sliding the drive rod out of the buffer spring.
Sliding the buffer spring out of the buffer sleeve.

. Remove charger cover.

. Retract manual charger to aline bolt stud with disassembly
holes in left side of side plate.

. Remove bolt stud.

. Remove bolt assembly.

. Remove extractor and bolt switch.

. Release firing pin.

. Disengage cocking lever and cocking lever pin.

. Remove cocking lever and cocking lever pin.

. Release accelerator stop lock.

. Remove accelerator stop lock.

. Depress accelerator stop.

. Remove accelerator stop.

. Remove sear slide and sear spring.

. Remove firing pin extension.

. Disengage firing pin from firing pin extension.

. Depress buffer body spring and push barrel extension to the rear.
. Remove buffer assembly and barrel extension assembly.

. Push forward on tips of accelerator and disconnect buffer from
barrel extension.
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DISASSEMBLE AN M2 MACHINEGUN [TANK COMMANDER]. (Cont'd.)

Remove barrel buffer body from buffer assembly.
Remove accelerator pin and accelerator from barrel buffer body.
Remove breech lock-pin and breech lock from barrel extension.

Remove belt feed lever lock-pin.

Push belt feed lever to the right until toe is in line with slot
in cover. ) .

Remove belt feed lever.

Remove belt feed slide group.
Remove belt feed pawl pin.
Disassemble belt feed slide group.

Remove trigger bar.

54

<
o
®

111 ¥



ASSEMBLE AN M2 MACHINEGUN [TANK COMMANDER].

. Clean and lubricate components.
Install trigger box.

. Assemble belt feed group.
Install belt feed pawl pin.
Install belt feed slide group.

. Insert compression helical spring and headless shoulder pin into
belt feed lever for right hand feed.

. Position belt feed lever on pivot stud, press in headless shoulder
pin and install lever.

Install belt feed lever lock-pin.

Install breech lock and secure with pins; insure that breech lock
double beveled edge is in position.

Position accelerator in barrel buffer body and secure pins.
Assemble barrel buffer body and buffer assembly.

Hold buffer assewbly with accelerator up and engage notch on
shank of barrel extension with crossgroove in piston rod of
buffer. Aline depressors in grooves of barrel extension and
push buffer forward.

Install buffer assembly and barrel extension assembly; push barrel
extension forward.

Assemble firing pin and firing pin extensions.

Install sear spring and sear.

Press downward on sear and install sear slide.

Insert accelerator stop and press in ﬁlace.

Install accelerator stop lock, swing stop into groove in bolt.

Install cocking lever and cocking lever spring; press in sear
slide.

Install bolt switch and extractor so that grooves in switch aline
with grcoves of bolt for right hand feed.

Install bolt assembly.
Install bolt stud.
Install charger cover.

Insert driving spring rod assembly into its hole in bolt, push
rod forward and when pin on rod is alined with hole, seat pin
in hole.
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ASSEMBLE AN M2 MACHINEGUN [TANK COMMANDER]. (Cont'd.)

. Start backplate into grooves in rear of receiver, disengage
latch lock and push backplate down until latch is engaged.

. Install belt holding pawl.

. Install chute link adapter.

. Install barrel.

. Close cover.
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ADJUST HEADSPACE ON THE M2 MACHINEGUN [TANK COMMANDER].

Raise cover assembly.

Retract recoiling parts approximately 5/8" by pulling on the
charging handle until lug on the barrel locking spring alines
with the hole in the right sideplate of the receiver.

Screw barrel fully into extension.

Unscrew barrel two notches.

Release charger handle.

Cock machinegun to withdraw firing pin from face of bolt.
Allow bolt to return manually to battery position.
Retract recoiling parts approximately 1/16".

Raise extractor.

Insert GO end of headspace gage into T-slot between face of
bolt and barrel.

If GO end of gage enters T-slot to center ring of gage and the
NO GO end will not enter, headspace is correct.

I1f GO end of gage will not enter T-slot freely, headspace is
too tight.

To adjust:

- Retract bolt.

Unscrew barrel one notch.

Return parts to battery position.
Retract recoiling parts.

Check headspace.

Repeat until headspace is correct.

If NO GO end of gage enters T-slot, headspace is too loose.

To adjust:

- Retract bolt.

- Screw barrel into barrel extension one notch.
- Return parts to battery position.

Retract recoiling parts.

Check headspace.

Repeat until headspace is correct.
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ADJUST TIMING ON THE M2 MACHINEGUN [TANK COMMANDER].

. Raise cover.

. Cock machinegun to withdraw firing pin frem face of bolt.

. Raise extractor.

. Retract bolt sufficiently to insert the NO FIRE gage (0.116
inch) between barrel extension and trunnion block.

. Release handle.

. Depress trigger (Gun should not fire).

. 1f firing pin is released with NO FIRE gage installed, timing
is early.

. To adjust:

- Move recoiling parts rearward enough to remove NO FIRE gage.

. If firing pin 1s not released with the NO FIRE gage installed,

Cock machinegun.
Remove backplate.

Retract bolt sufficiently rearward to install NO FIRE gage.
Turn trigger bar stop adjusting nut to the left one notch.
Attempt to fire gun by pushing up on rear of trigger bar

(Gun should not fire).

When gun does not fire, insert the FIRE gage and push up on

rear of trigger bar.
timing is correct).

(If firing pin is not released,

retract bolt sufficiently to remove NO FIRE gage and install
the FIRE gage (0.020 inch) between barrel extension and
trunnion block.

. Release charger handle.

. Depress manual firing device on solenoid (The gun should fire).
. If firing pin is not released with FIRE gage installed, timing

is early.

. To adjust:

Remove backplate.

Turn trigger bar stop adjusting nut to the right one notch.

Attempt to fire gun by pushing up on rear of trigger bar.

If trigger pin does not release, continue to turn trigger
bar stop adjusting nut one notch at a time to the
right and attempt to fire at each turn until firing

pin does not release.

When gun tires, install backplate.

Remove FIRE gage and cock gun.

Retract bolt sufticiently rearward to install NO FIRE gage.
Depress manual firing device on solenoid.

Tiwming is correct if firing pin does not release.

"
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MODULE II

WEAPON SYSTEM PREPARATION



MODULE II: WEAPON SYSTEMS PREPARATION

OBJECTIVE: To determine whether the tank crew can prepare the
weapon systems for a tactical operatiom, including

baresighting and zeroing.

PROCEDURE: The Tank Commander should direct his crew to proceed
to the weapons test fire area to prepare the weapon

systems,

CONDITIONS: 1. The module can be administered during daylight or
darkness.

2. A live-fire area will be provided for zeroing.

RATER ACTIVITIES: The rater must observe each of the operations

on the attached checklist. He must not question crew
members, indicate the ratings that are being given, or

prompt crew members in any way.

RATER EQUIPMENT:

Rating sheets, Module II, attached
M48AS5 Technical Manual

Binoculars

PERFORMANCE ASSESSMENT:
1. A ground guide must be used when moving the
vehicle to the weepons test fire area.
2. Weapons must be properly boresighted and zeroed.

3. Activities must be completed within one hour.
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PLACE

TURRET INTO POWER OPERATION [GUNNGZR])

Insure that the tank and surrounding area are clear of obstructions.

Insure that crew is in safe position and Driver has lowered his seat
and has his head down.

Tell Loader to release gun tube from travel lock.

Unlock turret lock.

Aunounce POWER to alert the crew.

Check that engine has been started and set at 800 to 90Q RPM.

. Insure manual traversing handle locking lever is in the detent

position. :
Place TURRET POWER switch in the ON position.

Squeeze magnetic brake switch and rotate Gunner's control handle to
traverse turret.

Rotate handles rearward and forward to elevate and depress gun.
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PERFORM PREPARE TO FIRE PROCEDURES [DRIVER/LOADER/GUNNER/TANK COMMANDER]

Tank
Commander

Tank
Commander

Tank
Commander

Tank
Commander

Tank
Commander

Gunner
Gunner
Gunner
Loader
Loader
Loader
Loader
Loader
Driver
Driver

Tank
Commander

Tank
Commander

Gunner

Gunner

Gunner
Gunner

Loader

Loader

Loader

Command PREPARE TO FIRE.

Disconnect breakaway plug.

Clean exterior lens and vision devices on turret.
Check operation of shield on M36 periscope.

Check instrument lights.

Clean and inspect Gunner's direct fire sights (interior).
Check operation of ballistic shield.

Check instrument lights.

Check recoil oil.

Check breechblock crank stop.

Inspect gun tube and chamber.

Check coaxial machinegun mount and adjust solenoid.
Inspect turret stowed ammunition.

Lower seat and close hatch.

. Turn master control switch ON.

Command CHECK FIRING SWITCHES.

Check firing trigger on power controlhandle when
main gun switch is ON and when coaxial machinegun
switch is ON,

Turn main gun switch ON.

Check firing trigger on power control handle and trigger
on manual control handle.

Check wain gun manual firing device.
Announca ON THE WAY each time a trigger is pressed.

Move gun safety switch to FIRE and insert circuit tester.
(Insert cover at night to protect nigh vision.)

. Observe for lighting in bulb each time trigger is

pressed.
Announce NO FIRE if light fails to come on.
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PERFORM PREPARE TO FIRE PROCEDURES
(Continued)

Loader

Loader
Driver

Tank
Commander

Tank
Commander

Loader

Tank
Commander

Tank
Commander

Tank
Commander

Tank
Commander

Tank
Commander

Tank
Commander

Gunner
Gunner
Gunner

Gunner

Gunner

Gunner

Tank
Commander

Gunner
Loader

Driver

Close cover and cock coaxial machinegun and listen for
the action of the barrel and barrel extension going
forward when TC and Gunner check triggers.

Remove and stow circuit tester.
Start engine.

Command CHECK GUN CONTROLS.

Check power control handle for power elevation and
power traverse.

Check hull stowed ammunition.
Command CHECK FIRE CONTROLS.
Turn cupola power switch ON.

Check operation of caliber .50 machinegun mount.
and controls.

Check for binding on rangefinder.
Turn ballistic computer ON.

Index various ranges on range finder and tell Gunner
to ensure they are indexad on ballistic computer.

Set range correction knodb of ballistic computer at zero.
Check manual operation of computer.
Push RESET button on computer.

Check that pointers on computers synchronize at various
indexed ranges.

Check that superelevation counter indicates correct
superelevation for various ammunition and ranges.

Turn range correction knob of ballistic computer to
proper setting.

Command REPORT.

Report GUNNER READY.
Report LOADER READY.
Report DRIVER READY,
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PREPARE TANK FOR BORESIGHTING [TANK CCi2ANDER/GUNNZR/LOADER/DRIVEK]

Tank
Conmmander
vriver
Gunner

Gunner

Gunner

Tank
Commander

Tank
Commander

Tank
Commander

Loader
Loader

Loader

Direct positioning of the tank on level ground.

. Position vehicle on level ground.

. Set superelevation or the ballistic computer to ZERO.

Centcer vight telescope of binocular M17A1 over firing
pin hole.

Aline axis of 105zm gun bore on right angle of aiming
point by opaerating the manual traversing and elevating
handles while using firing pin hole as rear sight and
cross threads on the muzzle as front sight.

Range to the boresight target.

Set the known tank-to-boresigiht target range on the
range scale of the rangefincer.

Place the computer switch on the rangefinder in the
OFF position.

Place black thread over witness lines.
Secure thread on muzzle end of main gun.

Remove firing mechanism from breechblock.
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PREPARE GUNNER'S TELESCOPE FOR OPERATION (GUNNER]

Yes
. Inspect eyepiece hanger and screws for presence and tightness. ]
. Inspect the hanger asseubly and quick disconnect pin for presence,
proper fit, and swivel movement. —_
. Inspect the holder assenbly to ensure that the pin on the tele-
scope and the slot on the holder assembly are seated. —_

. Adjust headrest by loosening adjusting nut and sliding headrest to
desired position and tightening nut.

« Clean lenses.

. Focus eyepiece by rotating diopier to the maximum plui reading onrd
then rotating the diopter back until the view through the eyoriece
appears with the maximum sharpness.

. Set reticle illumination by rotating the rheostat knodb on instrument
light MS5S0.

. Remove filters from filter box.
. Clean if required, and inspect for cracks.
. 1f conditions warrant use of filters, sclect proper filter.

. Attach filter to telescope eyepiece.

. View through eyepiece and move reticle selector to each position
checking to see that both reticles are visible.
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BORESIGHT GUNNER'S TELESCOPE [GUNNER/LOADER]

Cunner . Move reticle selector switch until reticle corresponding

Gunner

Gunner

Cunner .

Gunner

Gunner .

l.oader

to type of ammunition that will be used to zero can be
seen through the eyepiece.

Unlock telescope mount elevation and deflection boresight
knobs,

Rotate the boresight knobs until the boresight aiming
cross of the reticle is on the same aiming point as the
muzzle cross threads.

Move elevation and deflection knob locking levers to
the lock position.

Rotate slip scales on the elevation and deflection knobs
to read 3 and 3.

Tell Loader to confirm that the muzzle cross threads are
on the aiming point.

Check the lay of the main gun to assure it is on the aiming
point by sighting through firing pin hole using the M17Al
binoculars.
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PREPARE GUNNER'S PERISCOPE FOR OPERATION [GUNNER]

* Inspect the M118 mount for general condition.

* Report any damage to the vehicle commander.

* Adjust the day light and IR headrest for proper fit,

* Open ballistic shield.

* Adjust diopter on the daylight sight by rotating the diopter
to the maximum-plus reading and then back until the image

seen through the eyepiece appears with the maximum sharpness.

+ Set the reticle illumination by rotating the light source control
knob until reticle appears with desired brightness.
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BORESIGHT DAYLIGHT SIGHT OF GUNNER'S PERISCOPE [GUNNER/LOADER]

Gunner .

Gunner .

Cunner

Gunner .

Loader

Sight through the eyepiece, disengage the elevation
and deflection boresight knobs, and rotate the knobs
until the aiming cross is on the same aiming point
as the muzzle cross threads.

Rotate slip scale on the elevation and deflection
boresight knobs to read 4 and 4.

Confirm thar the daylight sight reticle is on the
aiming point.

Tell Loader to confirm that the muzzle cross threads
are on the aiming point.

Check the lay of the main gun to identify the aiming
point by sighting through the firing pin hole with the
M17A1 binoculars.
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BORESIGHT IR SIGHT OF GUNNER'S PERISCOPE DURING DAYLIGHT [GUNNER/LOADER]

Gunner

Gunner °

Gunner

Gunner

Gunner

Gunner

Gunner

Gunner

Gunner

Gunner

Loader

Open the ballistic shield.

Place opaque material over the periscope head assembly with a
3/4 inch hole in line with the IR body.

Place the IR switch in the 1.5 volt position.

View through the IR eyepiece and rotate the IR diopter to the
maximna plus reading then back until the grain on the converter
tube surface as seen through the eyepiece appears clear and
sharp.

Rotate the light source control until the rveticle illumination
has the desired brightness.

Sight through the eyepiece and rotate focusing ring until the
target appears with the maximum sharpness.

Disengage and rotate the elevation and deflection boresight
knobs until the aiming cross of the reticle is alined on the
same aiming point as the muzzle cross threads.

Rotate slip scale on the elevation and deflection boresight
knobs to read & and 4.

Confirm that ajming cross on the reticle of the daylight
scope 18 on the aiming point.

Tell Loader to confirm that the muzzle cross threads are on the
aiming point.

Check the lay of the main gun to identify the aimin: point by
sighting through the firing pin hole using the M17Al1 binoculars.
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BORESIGHT AN M219 MACHINEGUN MOUNTED ON A TANK [LOADER/GUNNER]

Loader *+ Remove the solenoid electrical lcad from the rachinegun back-
plate assenbly by grasping the solenoid plug and apply a
dowuward force.

Loader + Pull the right discomnnector ring rearward with sufficient
force to disengage the disconnector pin from the discomnector

hole.

Loader ° Rotate the receiver downward and pull rearward until disengaged
froa mounting block.

Loader °* Loosen support setscrews located in the gun mount cover shield
collar approximately 1 1/2 turuns.

Loader : Select the target employed to boresight the main gun with a
clearly defined right angle at a distance of 1200 meters.

Loader - Aline the machinegun bore vertically on target while viewing
the aiming point through the right binocular M17A1 so as to
adjust the machinegun elevation alinement with the bore of
the main gun by loosening or tightening the adjusting screws.

Loader * Physically inspect both vertical screws to insure they are
tigntened securely.

Loader - Tighten lock and jam nuts.
Loader . Tighten mounting screws.
Loader . Loosen bracket assembly mounting sc-ews.

Loader Loosen lock and jam nuts on both front and rear horizontal
adjusting set screws.

Loader . Aline machinegun bore horizontally on target by loosening or
tightciiing front and rear horizontal adjusting screws while
viewing the aiming point through the right binocular M17Al
thereby adjusting machinegun azimuth with the bore of the
10Sum gun.

Loader - Ingpect visually and mechenically, both horizontal adjusting
screws and insure they are tightened securely.

Gunner . Rotate, either to the lert or rizht, the rheostat knob on the
infinity sight M44C for periscope M3l or the rheostat knob of
the light scurce control for periscope M30 in order to adjust
brightness of reticle.
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BORESIGHT AN M219 MACHINEGUN MOUNTED ON A TANK [LOADER/GUNNER] (Continued)

Loader .

Gunner

Loader .

Loader

Loader

Loader

Loader

Adjust, by rotating support set screws in collar on gun
mount cover until they contact the flash suppressor body,
then back off setscrews 1/4 to 1/2 turn.

Rotate both the elevation and deflection boresight
knobs on the infinity sight so as to aline the center
of reticle on aiming point of target.

Replace receiver assembly by positioning left disconnector
pin through left disconnector hole in mounting block.

Pull rearward on right disconnector ring to allow the
disconnector pin to clear the mounting block and rotate
the receiver counter-clockwise until the disconnector
pin is alined with the disconnector hole.

Release disconnector ring allowing the disconnector
pin to seat itself in the disconnector hole of the
mounting block.

Grasp receiver group and apply rotational force to insure
that the disconnector pins are securely seated.

Connect the solenoid electrical lead to the back plate
assembly and insure that it is seated.

Yes



PREPARE AZIMUTH INDICATOR FOR OPERATION [GUNNER]

+ Rotate rheostat knob until desired brightness is obtained.
- Place the aiming cross of the periscope on the reference point.

- Perform accuracy test by tyaversing turret 360 degrees to return
to original reference point. (Do not go beyond reference point)

+ Set the micrometer and azimuth pointers on zero.

+ Perform slippage test by traversing the turret rapidly in power
and stop suddenly.

* Repeat this operation two or more times in same direction.

+ Manually traverse turret in opposite direction to return to
original reference point.

+ Insure that both the micrometer and azimuth pointers are on zero.____
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OPERATE ELEVATION QUADRANT [GUNNER]

« Place aiming point on the center of the target and establish
a line of sight.

- Measure the position of the gun tube by rotating the micro-
meter knob until the bubble is centered in the level vial.

* Read elevation from the elevation and micrometer scales.
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PREPARE TANK RANGEFINDER FOR OPERATION [TANK COMMANDER)

. Adjust headrest to fit the contour of the head.
. Rotate occluder knob to the R position.
Rotate the diopter scale to the maximum plus reading.

. Rotate the diopter scale until the view through the eyepiece
appears with the maximum sharpness.

. If necessary move the filter switch to the left to place the
filters into the optical system.

. Rotate the range scale rheostat to determine if range scale
lamp 18 illuminated.

. Set rheostat until desired brightness has been obtained.
Rotate the occluder to the L position.
. Move the reticle switch to the aux-gunsight positionm.

. Sight through the eyepiece and set red illuminated reticle
for brightress by rotating reticle rheostat.

. Rotate occlurder knob to the center position and move reticle
switch to the coincidence position.

. Sight through the eyepiece and set coincidence reticle bright-
ness by rotating the coincidence reticle¢ rheostat,

. Move reticle switch to the OFF positionm.
. Rotate the occluder knob to the R position.

. Set the known tank-to-target range on the range scale by
rotating the range knob.

. Rotate the occluder knob to the center position.
. Sight through eyepiece and rotate the horizontal adjustment
knob until the ghost image 1s positioned to the left of the

actual image,

Rotate the vertical adjustment knob to bring the ghost image
into vertical alinement with the actual image.

. Rotate the horizontal adjustment knob to bring the ghost image

into alinement with the actual image from the left to the right --

stop the instant coincidence has been obtained.
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PREPARE TANK RANGEFINDER FOR OPERATION [TANK COMMANDER] - Continued

. Check target image coincidence by ranging on a known distance
target.

. Move reticle switch to coincidence positionm.

. Loosen the wing nut and swing the red ICS knob cover aside.

. Rotate the ICS knob until vertical lines of the upper right
half and lower left portions of the coincidence reticle are
alined.

. Loosen the wing nut and swing the red halving knob cover aside.

. Rotate halving knob until horizontal lines of the upper right
half and the lower left portions of the coincidence reticle

are alined to form a cross.

« Swing the ICS and halving knob covers into place and secure
with wing nuts.

. Move reticle switch to the OFF position.,
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BORESIGHT RANGEFINDER WITH THE MAIN GUN BORE AXIS ALINED ON AN
AIMING POINT AT 1200 METERS [TANK COMMANDER]

. Check coincidence reticle for alinement and if necessary,
aline reticle using horizontal and vertical adjustment.
. Place the occluder knob on the rangefinder in the R position.

. Move the locking levers of the main elevation and deflection
boresight knobs to the unlocked position.

. Sight through rangefinder eyepiece and aline the blacketched
cross on the sight reticle with the same aiming point as the
main gun bore axis.

. Move the boresight knob locking levers to the lock position.

. Rotate slip scale to read 2 on elevation boresight knob and
3 on deflection boresight knob.

. Place the occluder knob in the L position.

. Place the reticle switch on the rangefinder in the asux-gunsight
position,

. Unlock auxiliary elevation and deflection knobs.

. Rotate the knobs to aline the red illuminated cross on the
same aiming point as the main gun bore axis.

. Lock aux-gunsight elevation and deflection knobs.

. Rotate slip scale on auxiliary elevation boresight knob to
read 2 and the auxiliary deflection boresight knob to read 3.

. Chaeck main gun bore axis, main gun laying reticle of the
rangefinder, and the aux-gunsight to assure that each is alined
on the same aiming point.
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DETERMINE RANGE TO TARGET WITH RANGEFINDER (COINCIDENCE) [TANK COMMANDER]

Yes
. Place OCCLUDER kncb in center positionm. ——
. Concentrate on a vertical or near vertical part of the
target and rotate the range knob until the two target images
merge. .
. Read range to target on range scale. —

78

| K



BORESIGHT TANK SEARCHLIGHT USING PRIMARY METHOD [TANK COMMANDER/GUNNER]

Tank
Commander

Tank
Commander

Tank

Commander .

Gunner

Gunner

Gunner

Cunner

Gunner

Select a target as near 1200 meters as possible.
Tell Driver to idle tank engine at 1000-1200 RPAM.

Turn searchlight main power switch to the ON position
and turn searchlight control to VIS FOCUS mode.

Remove all superelevation from the fire control system
using the computer's superelevation handcrank.

Lay aiming cross of primary sight on the center of the
boresight panel or target chosen.

Center the bubble on the elevation quadrant using the
micrometer knob.

Apply plus 5 mils on elevation quadrant using the
micrometer knob. .

Manually elevate the gun until the bubble is centered.
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BORESIGHT TANK SEARCHLIGHT USING THE ALTERNATE METHOD (XENON)
[TANK COMMANDER/GUNNER]

Tank
Commander

Tank
Commander

Tank
Commander

Tank
Commander

Tank
Commander

Tank
Commander

Tank
Commander

Tank
Commander

Gunner

Gunner

Gunner

Gunner

Gunner

Direct Driver to position tank so the searchlight is
approximately 10 meters from a wall.

Draw a cross on the wall approximately 7 feet from the
ground.

Draw a second cross 16 1/2 inches directly above the
first cross and vertically in line with the first cross.

Tell Driver to insure that the tank engine is run at

a fast idle speed.

Turn searchlight main power switch to ON position and
turn searchlight centrol to VIS FOCUS mode. .

Adjust horizontal and vertical adjustment screws until
the searchlight beam is centered on the upper cross.

Tell Loader to draw reference mark at the bottom edge
of the searchlight beam.

Adjust vertical and horizontal adjustment sqrews until
the bottom of the searchlight beam is above and just
touching the reference mark.

Remove superelevation from fire control system using
computer's handcrank.

Boresight main gun on lower cross.,

Center the bubble on the elevation quadrant using the
micrometer knob. ’

. Apply plus 5 mils to elevation quadrant using the micro-

meter knob.

. Manually elevate the gun until the bubble is centered.
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BORESIGHT M2 MACHINEGUN MOUNTED ON A TANK [TANK COMMANDER]

. Disconnect solenoid lead conmector.

. Remove backplate group and open cover.
+ Remove driving spring rod.

. Remove charger cover.

. Remove bolt stud.

. Remove bolt and close cover.

. Sight through machinegun barrel and aline axis of gun bore
on defined target approximately 500 meters in range.

. Lock azimuth lock.

. Adjust deflection without moving the gun or cupola.
. Adjust elevation.

. Install bolt.

. Install bolt stud.

. Install charger cover.

. Install driving spring rod.

. Install backplate group.

. Connect solenoid lead connector.
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LOAD AN M219 MACHINEGUN [LOADER])

g

. Push forward on the rear of the left cover latch rod assembly and
raise the cover.

. Raise the feed tray.
. Place the machinegun safety in the FIRE position.

. Charge (cock) the machinegun by pulling the charger handle to the
rear.

. Ingpect the chamber for obstructions by looking and feeling in the
chamber.

. Place safety in SAFE.
. Lower feed tray.
. Feed ammunition belt through chute of ammunition box.

. Place first round of ammunition belt in feed tray slot yith the open
side of ammunition link loops facing down.

. Close machinegun cover assuring that lock rod is engaged.
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CLEAR AN M219 MACHINEGUN [LOADER]

Charge weapon to lock moving parts to the rear.

Instruct Gunner to turn electrical machinegun switch OFF.
Place machinegun safety in SAFE.

Push left cover latch rod forward and raise cover.

Remove ammunition from feed tray.

Lift feed tray.

Look and feel in receiver and chamber to insure they are
clear of ammunition.

. Place machinegun safety in FIRE.

. Charge (cock) machinegun by pulling the charge handle to
the rear.

Allow barrel extension to close slowly by maintaining
tension on the charging handle and depressing wmanual firing
trigger.

Place safety in SAFE.
Close the cover assembly.
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UNLOAD AN M219 MACHINEGUN [LOADER]

. Direct Gunner to turn machinegun switch OFF.
. Place safety in SAFE.
. Open cover assembly.

. Remove ammunition belt from the machinegun.
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ZERO AN M219

Gunner .

Tank
Commander .

Gunner .

Gunner .

Loader 0
Loader .

Gunner 5

Gunner .

Gunner .

Gunner .

Gunner .

Gunner g

MACHINEGUN [GUNNER/TANK COMMANDER/LOADER)

Select a target with a clearly defined aiming point
at a known range as near 800 meters as possible.

Rotate the range knob of the rangefinder to range the
target.

Index the lowest velocity tank main gun ammunition
in the ballistic eomputer.

Sight through the unity power window of the Guoner's
periscope (M31) and lay the target in the center of
the aiming circle by operating the manual elevation
and traversing handles.

Load weapon.
Announce UP.

Place the electrical machinegun switch on the Gunner's
panel in the ON positiom.

Depress the electrical firing trigger and fire a
20-25 round burst.

Observe the strike of the rounds in- relation to the
target.

Rotate the infinity sight boresight knobs to move the
sight reticle so that the strike ares is in the center
of the field of view.

Fire an additional 20-25 round burst to check the
accuracy of adjustment.

Rotate the infinity sight boresight knobs, if necessary,
to readjust the field of view in relation to the strike

of the rounds.
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ZERO TANK MAIN GUN [TANK COMMANDER/GUNNER/LOADER]

Tank
Commander

Gunner

Tank
Commander

Loader
Loader

Gunner
Gunner/
Loader
Gunner
Gunner
Gunner/
Loader

Gunner

Gunner

Turn computer switch ON.
Index ammunition element into ballistic comhuter.

Index range into rangefinder.
Load main gun.
Annoance UP.

Lay sight reticle on center of wass of target by
operating the manual elevation and traversing handles.

Fire a three round shot group.

Unlock boresight knobs and move sight reticle to ceater
of shot group, without disturbing the lay of the gun.

Re-lay main gun back to center of mass by operating
the manual elevation and traversing handles.

Fire a check round.

Re-lay main gun back to center of mass by operating the
manual elevation and traversing handles.

Record elevation and deflection readings on all sights.
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MODULE IIX

TACTICAL OPERATIONS



OBJECTIVE:

PROCEDURE

CONDITIONS:

MODULE III: TACTICAL OPERATIONS

To determine whether the tank crew can move, shoot and

communicate in a tactical combat environment.

The Tank Commander should insure that his tank crosses the
LD at the appropriate time. The crew will move through
friendly forces and attack the area shown as PL ZULU on the
sketch map. During the operations phase, they will encounter
enemy personnel, wheeled vehicles and tanks. All targets of

opportunity must be engaged.

1. The module can be administered during daylight or darkness
along a tactical route capable of supporting tank traffic.
2. The route will not exceed 5 KM nor have more then four

lateral routes or key terrain features.

RATER ACTIVITIES: The rater will respond to all tested vehicle radio

traffic and initiate or respond to radio traffic to insure
the test situations, boundaries and time limits are being
followed. The rater must observe each of the operations on
the attached checklist. He must not question crew members,
indicate the ratings that are being given or prompt crew

members in any way.
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RATER EQUIPMENT:

Rating sheets, Module III, attached

Map 1:50,000

Binoculars

Protective mask

CEOI Extract

PERFORMANCE ASSESSMENT:

1.

Activities must be completed within 2 hours of

crossing the LD.

2,

3.

When operating the tank, the Driver must:

. Operate with minimum guidance from the Tank Commander.

. Select course of movement by viewing and analyzing
terrain prior to movement.

. Position tank, when moving and at the halt, to take
advantage of terrain and vegetation.

. Evaluate soil condition by color and vegetation to
avoid impassable ground.

. Maintain steady speed during movement.

. Traverse open areas rapidly.

. Traverse areas slowly when visibility is restricted.

Radio traffic must be kept to a minimum. Reports not

required by SOP or immediately by the situation are not

submitted by radio.

- Reports required are submitted by:

4.

5.

SOP format or,
= Who.

- What.

- Where.

- When.
Activity.

Radio security must be maintained:

. Friendly information not sent in the clear.
. Correct radio telephone procedure used.
. Codes and clear text not interchanged.

Activities must be completed within one hour of
crossing the LD.
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ATTACHMENTS:
Schematic diagram, Module III

Rating sheets, Module III
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DRIVE THE TANK OVER VARIED TERRAIN WITH DRIVER HATCH IN THE
OPEN/CLOSE POSITION [DRIVER]

. Vertical obstacle.

Warn crew members of the obstacle.
Push transmission shift lever up in L when speed reaches
9 MPH or less.
Meet the obstacle with both tracks simultaneously.
Apply sufficient acceleration to climb the obstacle.
- Continue to accelerate until the tank starts to counter balance.
- Decelerate as the tank counter balances forward.
- Do not attempt to steer while climbing the obstacle.

. Cross a ditch.

- Warn the crew of the approaching ditch.

- Push the transmission shift lever up to L when the speed reaches
9 MPH or less.

Decelerate as the tank begins to counter balance forward into
the ditch.

Ease tank to the bottom by braking and releasing the brake.

Insure that both tracks strike bottom of ditch simultaneously

Accelerate tank as tracks strike bottom.

Decelerate tank as it pitches over the top.

. Ascend a steep grade.

~ Push the transmission shift lever up to L position when ‘the
speed reaches 9 MPH or less.

- Apply acceleration to climb the incline.

- On steep grades (50% - 60%) ascend backwards using Reverse.

. Descend a steep gradc.

- Push transmission shift lever up to L when speed is at 9 MPH

or less.

- Use brakes to maintain engine speed at less than 2400 RPM.

- For extremely steep grades (50X - 60X) stop the tank and
pull the transmission shift lever to Reverse and.allow
the tank to move forward.

Accelerate to slow the tanks descent. Maintain sufficient
engine speed to keep the engine above stall.

Pull the steering wheel down counterclockwise to turn right;
pull the steering wheel down clockwise to turn left.

If engine stalls, stop tank.

If the engine starts to run backwards, stop the engine and
restart the engine.

If the engine starts to run backwards and the brakes will not
stop the tank, push the transmission shift lever up to
neutral, maintain brake pressure and allow the tank to slide
down the incline without steering.
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OPERATE A TANK ACROSS A WATER OBSTACLE (DRIVER/LOADER/GUNNER]

Loader
Loader

Gunner

Loader

Loader

Loader

Driver

Loader

Driver

Driver

Driver

Driver

Driver
Driver

Driver

Driver

Driver

Driver

Yes

. Remove the three screws and washers from the turret platform door.
. Raise the turret platform door.

. Rotate the turret until the platform door opening is over the
batteries.

. Tighten all 36 cell vent plugs finger tight.

. Close the turret platform door and reinstall the three washers
and screws.

. Insert a plug into the opening of the personnel heater exhaust
pipe on the right hand fender and tape if necessary.

. Close and lock the Driver‘s hatch.

. Insure turret is pointed at the front or rear and turret power
“1s OFF.

. Close the hull-turret seal air valve by rotating the wing valve
(located below the air seal gage on the right hand side of the
Driver's compartment) clockwise finger tight.

. Pump the "T" handle of the hull-turret seal pump up and down
to inflate the seal.

. Continue pumping until the hull-turret seal gage reads 25 PSI.

. Turn wing valve counterclockwise (open) and relieve air pressure.
Alr preasure must drop to zero PSI.

. Close the wing valve finger tight.
. Pump the "T" handle up and down to inflate the seal.

. Continue pumping until the reading on the hull-turret seal gage
indicates 12-14 PSI.

. Inspect air cleaner intake to insure air is being drawn from crew
compartment {vented air intake screen will be visible).

. Push to left and release crew compartment drain valve handle .
(left rear) and engine compartment drain valve handle (right rear).

. Raise the EMER HEATER cover and turn the EMER HEATER switch OFF.
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OPERATE A TANK ACROSS A WATER OBSTACLE [DRIVER/LOADER/GUNNER] (Continued)

Driver

Driver

Driver

Driver

Driver

Driver

Driver

Driver

Driver

Move transmission shift lever to IL.

. Increase engine speed to a minimum of 1000 RPM. Maintain

minimum of 1000 RPM while crossing water.
Enter water slowly to avoid water surge.
Cross water obstacle maintaining vehicle speed of 3-4 MPH.

Maintain 3-4 MPH speed and minimum of 1000 RPM by braking as
necessary.

Open (counterclockwise) the air valve located below the hull-
turret seal gage after emerging from the water.

Observe the gage and insure it drops to zero PSI,

Open crew compartment drain valve (to Driver's left rear) by
pulling lever up and pushing it to the right into the OPEN
position detent and releasing the handle.

Open engine compartment drain valve by pushing the lever handle

down and to the right into the OPEN position detent and releasing

the handle.
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INSTALL THE M24 (IR) PERISCOPE [DRIVER].

Close the Driver's hatch.

. Place the MASTER BATTERY switch in the OFF position.

Instruct crew member to rotate the turret so the gun tube is
forward.

Pull periscope holder 1lid handle down with fingers of the left
hand while pushing up on the 1id latch with the gthumb.

Push upward and open 1id.

Reach to the rear of the seat and unlatch both catches on the
IR Periscope stowage box.

Remove the periscope.

Pull up (rearward) on the elevation adjustment lever insuring
bind (tension) has been released on elevation clamp and eleva-
tion clamp pivots. :

Loosen the jam nut on the front (forward) inside of the eleva-
tion clamp.

Position the periscope in the periscope holder.
Push up on periscope until it lecks in the holder.

Insure the elevation clamp is positioned in the periscope
holder detent.

Tighten the adjustment screw on front right hand inside of the
elevation clamp until the elevation clamp is firmly seated in
the periscope holder detent.

Tighten the elevation clamp adjustment gcrew jam nut.

Push elevation adjustment lever downward (forward) and lock
periscope.

Unscrew dust cap from power receptacle (center) location.

Unscrew power cable connecting plug from stowage receptacle on
right-hand side of compartment:.

Thread power cable connecting plug into periscope receptacle aad

hand tighten.
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PLACE THE M24 (IR) PERISCOPE INTO OPERATION [DRIVER].
. Turn the Master Battery switch ON.
. Place the Blackout selector switch in BO DRIVE.

. Turn the IR Switch ON. (Visually Inspect to insure IR Indicator
lamp is 1it.)

. Turn the Lighting Control switch handle to the left.
« Pull the elevation adjustment lever up.

. Adjust periscope elevation angle to a comfortable position by
moving periscope with both hands.

. Push elevation adjustment lever down to lock the periscope
in position.

. If necessary, loosen the two inner wingnuts on the headrest
until the proper eye distance is obtained. Retighten (handtight)
both wingnuts.

. 1f necessary, bend headrest to fit head contour by pulling,
pushing or twisting on ¢ach side of the headrest.

. Allow periscope to warm up for 5 minutes before adjusting focus.
. Unscrew left and right dust caps from bottom focus controls.

. Rotate left and right focus control knobs until the view through
each eyepiece appears with maximum sharpness.

. Screw left and right dust covers back over focus control knobs
and tighten finger tight.
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ACQUIRE TARGETS [DRIVER/LOADER/GUNNER/TANK COMMANDER].
. Observe assigned sector for potential enemy targets.
- Search sector for ground targets by scanning from
left to right beginning near own location and
working out to the horizom.
. Describe target.

. Estimate range to target by:

- mil relation technique
- approximation in 100 meter increments

. Determine direction to target:

- in mils
- by the clock method
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PERFORM EVASIVE MANEUVERS UPON ENEMY CONTACT (DRIVER/TANK
COMMANDER ) .

Tank
Commander . Direct Driver to appropriate covered and concealed hull-
down routes and positions.

Driver . Begin evasive maneuvers on own initiative when necessary.

- Look for hull defilade position.
- Orient hull toward target.

- Stop on command of TC.

= Attempt to sense rounds.
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MOVE VEHICLE INTO DEFILADE FIRING POSITION UPON ENEMY CONTACT [DRIVER],
Yes No

. Receive initial defilade firing position location orders from
the Tank Commander.

. Receive final positioning instructions from the Gunner.

. Move the vehicle into the defilade position with front
portion of the vehicle toward target (ideal positiom).

. Drive the vehicle into the position slowly and be prepared
to move if necessary.

. Coordinate with the Tank Commander and tﬁc Gunner and vosition
the vehicle as level as tha terrain will permit.

. Bring the vehicle to a smooth and gradual halt.
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OPERATE A TANK IN NEUTRAL ST!!R: [DRIVER].

. Move the transmission shift lever to N.

. Pull the left side of the steering wheel down to the maximum
for a left pivot, pull the right side of the steering wheel
down to the maximum for a right pivot.

F Depreu‘ the accelerator slowly while holding the steeving wheel
in the desired direction.
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COAX ENGAGEMENT ~ MOVING TANK - STATIONARY TARGET - GUNNER FIRES.

TC GUNNER _ LOADER DRIVER
Announce
GUNNER
Announce Turn COAX Place COAX Maintain steady
COAX switch ON SAFETY in FIRE rate of speed
Announce Maneuver tank
target description for firing
Lay gun for Announce Announce UP
direction IDENTIFIED
Estimate
range
Announce Lay rangeline at
range center of target
vulnerability
Announce Announce Announce adverse
FIRE ON THE WAY terrain conditions
Fire COAX
Yes Ko
TC = =
GUNNER —_—
LOADER —
DRIVER —

NOTES: Indicate errors made by each crew member (if any):
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COAX ENGAGEMENT - MOVING TANK - MOVING TARGET - TC FIRES.

TC GUNNER

LOADER

DRIVER

Announce
GUNNER

Announce Turn COAX
COAX switch ON

Announce
MOVING

Annaunce
target
description

Lay gun for
direction

Estimate
range

Announce Announce
range CANNOT IDENTIFY

Apply lead in
direction of target
apparent motion

Announce FROM MY
POSITION

Lay crosshair leadline
at center of target
vulnerability

Announce
ON THE WAY

Fire COAX

Place COAX
SAFETY 4in FIRE

Announce UP

TC

GUNNER
LOADER
DRIVER

NOTES: Indicate errors made by each crew member (if any):
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MAIN GUN ENGAGEMENT - MOVING TO A HALT - STATIONARY TARGET - GUNNER FIRES.

Announce Turn main gun Maintain steady
GUNNER switch ON rate of speed
Announce Index HEP Unlock ammo Maneuver tank
HEP ready rack for firing
Announce Unload main Announce adverse
target description gun terrain conditions
Lay gun for Announce Select HEP Move to hull down
direction IDENTIFIED firing position
Announce DRIVER Load main gun Bring tank to
STOP smooth gradual halt
Announce Range Lay crosshair at
center of target '
vulnerability =
Announce Apply aim-off Announce HEP, UP
FIRE (when range >
1800 meters)
Make final precise Stow round .
lay
Announce
ON THE WAY
Fire Main gun
Yes No
TC I
GUNNER —
LOADER —
DRIVER —_—

NOTES: Indicate errors made by each crew member (if any):
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CALIBER .50 ENGAGEMENT - MOVING TO A HALT - MOVING - TC FIRES.

TC GUNNSR

LOADER

DRIVER

Announce
CALIBER FIFTY

Place caliber
.50 safety in FIRE

Observe sector

Announce
DRIVER, STOP

Apply lead in
direction of
target apparent
motion

Lay crosshair
leadline at
center of target
vulnerability

Fire caliber .50

Observe sector

TC

GUNNER
LOADER
DRIVER

NOTES: Indicate errors made by each crew member (1f any):
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Maintain steady
rate of speed

Maneuver tank
for firing

Announce adverse
terrain conditions

Move to hull down
firing position

Bring tank to
smooth gradual halt

Lock brakes
Yes No



MAIN GUN ENGAGEMENT - MOVING TO A HALT - STATIONARY TARGET - TC FIRES.

DRIVER

TC . GUNNER LOADER
Announce Tum main gun
GUNNER switch ON
Announce Unlock ammo
BATTLESIGHT ready rack
Announce target Select SABOT
description or HEAT
Lay gun for Place main gun
direction safety in FIRE

Announce
CANNOT IDENTIFY

Apply lead in
direction of
own gun traverse

Lay crosshair
leadline at
centur of base
of target

Announce
FROM MY

POSITION
Time shot

Announce
ON THE WAY

Fire main gun

Announce UP

TC

GUNNER
LOADER
DRIVER

NOTES: Indicate errors made by each crew member (1f any):

Maintain steady
rate of speed

Maneuver tank
for firing

Announce adverse
terrain conditions

Move to hull down
firing position

Bring tank to smooth

gradual halt

Lock brakes
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MAIN GUN ENGAGEMENT ~ MOVING TO A HAL: - MOVING TARGET - GUNNER FIRES.

TC GUNNER LOADER DRIVER
Announce Turn main gun Maintain steady
GUNNER switch ON rate of speed
Announce Unlock ammo Maneuver tank
BATTLESIGHT ready rack for firing
Announce Select SABOT Announce adverse
MOVING or HEAT terrain conditions
Announce
target
description
Lay gun for Announce Place main gun
direction IDENTIFIED safety in FIRE

Apply lead in

direction of

target apparent

motion

Lay crosshair Announce UP Move to hull down

leadline at firing position

center of base

of target
Announce Time shot Bring tank to
FIRE smooth gradual halt

Announce Lock brakes

ON THE WAY

Fire main gun ‘

‘Yes No

NOTES: Indicate errors made by each crew member (if any):

TC

GUNNER
LOADER
DRIVER



MAIN GUN ENGAGEMENT - STATIONARY TANK - STATIONARY TARGET - GUNNER FIRES.

TC GUNNER LOADER DRIVER
Announce Turn main gun Lock brakes
GUNNER switch ON
Announce Unlock ammo
BATTLESIGHT ready rack
Announce Select SABOT
target or HEAT
description
Lay gun for Announce Place main gun
direction IDENTIFIED safety in FIRE

Lay crosshair at
center of base of
target
Make final precise Announce UP
lay .
Announce Announce
FIRE ON THE WAY
Fire main gun
Yes No
TC —_—
GUNNER prent |
LOADER el —
DRIVER oo g
NOTES: Indicate errors made by each crew member (i1f any):



APPLY IMMEDIATE ACTION TO REDUCE A STOPPAGE OF THE M219 MACHINEGUN
[LOADER ]. ’

Wait 5 seconds to allow for a hangfire.

Charge the machinegun, locking the recoiling parts to the rear.
Check to insure that the ammunition is feeding into the weapon.
Announce UP.

Allow the Gunner to turn on the machinegun switch and attempt to
fire. (If the machinegun fails to fire, the Gunmner will turn
off the machinegun switch and announce: STOPPAGE.)

Wait 5 seconds from the time the Gunner announces STOPPAGE.

Remove the round from the chamber (within 5 additional seconds
if the gun is hot) by:

- Pulling the barrel extension to the rear;
- Placing the safety in SAFE;
- Raising the cover and removing the ammunition.

Lift the feed tray.
Look and feel in the chamber to insure that it is cleir.

Remove any obstructions which may be present (including a
possible ruptured cartridge) case by:

- Removing the receiver group;
-~ Removing the barrel;
Inserting ruptured cartridge case extractor intp
the ruptured cartridge case from the receiver end;
Inserting assembled, jointed cleaning rod through
muzzle end of barrel; and
Driving extractor and case from chamber,

Place the safety in FIRE and hand function the weapon one cycle.

Reload the weapon.

Tell Gunner to attempt to fire the weapon.
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DETERMINE CORRECTIVE ACTION REQUIRED BY REPLENISHER TAPE [LOADER].

. Check replenisher assembly indicator tape before and during
main gun engagements.

. Take the approprigte corrective action given any of the following
conditionsg of the tape:

-~ One rough edge and one smooth edge -- normal condition.

Rough edges on both sides -- add oil to replenisher
before and during firing.

Smooth edges on both sides -- drain oil from the replenisher
before firing; level 4as satisfactory during firing but
observe tape closely.

Two long notches -- drain oil from replenisher before and
during firing.
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APPLY IMMEDIATE ACTION IN CASE OF MAIN GUN FAILURE TO FIRE [GUNNER/LOADER]

Gunner

Gunner

Gunner

Gunner

Gunner
Gunner

Gunner

Gunner

Gunner .

Loader

Loader

Loader

Loader

Gunner

Gunner

Gunner

Announce MISFIRE upon failure to fire.

Announce ON THE WAY and attempt to fire by depressing a
firing trigger on the Gunner's power control handle that

* was NOT used to fire the round initially.

Announce MISFIRE if gun again fails to fire.

Announce ON THE WAY and attempt to fire by depressing the
firing trigger on the Gunner's manual control handle.

Announce MISFIRE if gun again fails to fire.
Turn main gun switch OFF.

Announce ON THE WAY and attempt to fire with the
EMERGENCY FIRING DEVICE.

Announce MISFIRE if gun again fails to fire.

Wait two minutes and direct Loader to rotate the round
1/2 turn.

Open breech.

Rotate round 1/2 tum.
Close breech.

Announce UP,

Turn main gun switch ON.

Announce ON THE WAY and attempt to fire by depressing
one of the electrical firing triggers.

Announce MISFIRE 1if gun again fails to fire and wait
two minutes for a hangfire,
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UNLOAD
Gunner
Loader
Loader

Gunner

Loader
Gunner

Loader

MISFIRED MAIN GUN [LOADER/GUNNER]).

Turn MAIN GUN and TURRET power switches OFF.
Place safety in SAFE.
Open breech.

Insert ramming and extracting tool between the face of the
breech and rim of the cartridge.

Hold breech operating handle down.
Pry round out of chamber.

Return breech operating handle to latched position.
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PERFORM DURING-OPERATIONS MAINTENANCE CHECKS AND SERVICES
ON STEERING, ACCELERATOR, SHIFT AND BRAKE CONTROLS [DRIVER].

. Check for binding or excessive play in the linkage or
any unusual characteristics in the controls.

. Note deficiencies as faults or DA Form 2404.
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PERFORM DURING OPERATION CHECKS ON INSTRUMENTS, GAGES AND
WARNING LIGHT [DRIVER].

Check to insure Engine 0il Pressure gage is at a minimum of
15 PSI at 750 RPM. .

Check the Engine 01l Temperature gage for a reading of 180°
to 225° F.

Check Transmission 01l Temperature gage for a reading of 200°F
to 280°F.

Check Transmission Oil Pressure gage for a reading of 8 PSI to
40 PSI (2 PSI at 750 RPM).

Check BATTERY/GENERATOR indicator for a reading in the green band.
Check the Power Plant Warning Lamp to insure it is OFF.
Check the Master Battery indicator light to insure it is 1lit.

Check the tachometer to insure it gives a steady indication.
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APPENDIX B

DRIVER'S READINESS TEST



DRIVER'S READINESS TEST
(4 FOURS)

PART A. OPERATIONAL CHECKS AND SERVICES

Type: Written pre-tests for TEC lessons
020-171-5366~F through 020-171-5370-F

Time: 1/2 hour
Location: Armory
Scoring: 90X correct

PART B. BEFORE-OPERATIONS PROCEDURES AND TANK START-UP

: Hands-On (attached)
ime: 3/4 hour

Location: Armory

HE
]

Support: Tank and TC scorer
Scoring: 100% correct

PART C. TARGET ACQUISITION

Type: Written pre-tests for TEC Lessons 020-171-1611-F,
020-171-1612-F and 020-171-1614-F, and oral post-
test 935-171-0203~F.

Time: 1 hour
Location: Armory
Suggoft: TC scorer
Scoring: 90X correct

PART D. TACTICAL DRIVING

Type: Hands-On (attached)

Time: 2 hours

Location: Weekend Training Site
Support: Tank and TC scorer
Scoring: 100X correct
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DRIVER'S READINESS TEST

PART B. TANK PREPARATION AND START-UP (GARRISON/HANDS-ON)

CONDITIONS. Fully operational M48AS situated on level ground. Tank has
following deficiencies: track tension loose; M24 periscope dirty
and/or parts missing.

INSTRUCTIONS TO DRIVER. "Prepare the tank for driving on a night mission.
Your activities will include Driver requirements in checking engine/
transmission oil and checking track tension. You will be scored on
what you do as well as how well you do it. I will observe your
performance and serve as the TC and Loader as needed."

TASKS.

(A5112 Remove M27 periscope)

AB101 Perform before-operation checks and services on
M24 (IR) and M27 periscopes.

A5108 Install M24 (IR) periscope.

A5109 Place M24 (IR) periscope into operation.

(A5113 Start tank engine.)

AA104 Perform before-operations checks and services
on engine and tranemission o0il levels.

A5114 Place tank in motion.

A5124 Check track tension.

AA105 Perform main gun prepare-to-fire procedures
from Driver's station.

NOTES.
a. Soldier should not be given this part of the test until he
has passed PART A.

b. Remedial training on tasks failed should be provided on-the
spot, but after soldier has completed all of PART B. See

c. Tasks in parentheses, though not priority tasks for training,
must be performed as part of the test procedure. Test
administrator may therefore wish to check out and provide on-
the-spot remedial training on them.

PERFORMANCE MEASURES.
1. REMOVE THE M27 PERISCOPE (A5112)
. Loosened wing nuts on both sides of the periscope

+ Rotated retainers until clear of the periscope mounting lugs.
+ Removed periscope from the bracket.

o
®
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2.

a.

b.

3.

PERFORM BEFORE-OPERATIONS MAINTENANCE CHECKS AND SERVICES ON
THE M24 - (IR). PERISCOPE AND M27 PERISCOPE (AB10l1)

M24 (IR) Periscope

.Inspected the M24 (IR) periscope and spare head for cracked or
dirty lenses and completeness,

.Installed the periscope without exposing it to direct
sunlight.

+Energized the IR power.

+Allowed 5 minutes for the system to warm-up.

.Focused on an image using the focus controls.

.Recorded on DA Form 2404 any damaged or unserviceable parts
detected or the inability to focus the M24 (IR) periscope.

M27 Periscope

. Inspected M27 periscope and spare for cracks and dirty lenses.
» Cleaned dirty lenses.

- Recorded on DA Form 2404 any damaged lenses on the M27 periscope.

INSTALL THE M24 (IR) PERISCOPE (A5108)

. Closed the Driver's hatch.

+ Placed the MASTER BATTERY switch in the OFF position.

. Instructed crew member to rotate the turret so the gun tube
is forward.

. Pulled periscope holder 1id handle down with fingers of the
left hand while pushing up on the 1id latch with the thumb.

+ Pushed upward and opened 1id.

- Reached to rear of the seat and unlatched both catches on
IR Periscope stowage box.

» Removed the periscope from stowage box.

+ Pulled up (rearvard) on the elevation adjustment lever insuring
bind (tension) has been released on elevation clamp and
elevation clamp pivots.

. Loosened the jam nut on the front (forward) inside of the
elevation clamp.

+ Using both hands, position the periscope in the periscope
holder.

« Pushed up on periscope until it locked in the holder. (Insured
the periscope was locked in the holder before released.)

» Insured the elevation clamp is positioned in the periscope

holder detent.

Tightened the adjustment screw on front right hand inside of
the elevation clamp until the elevation clamp was firmly
seated in the periscope holder detent.

Tightened the elevation clamp adjustment screw jam nut.

Pushed elevation adjustment lever downward (forward) and locked
periscope.

+ Unscrewed dust cap from power receptacle (center) locationm.

+ Unscrewed power cable connecting plug from stowage receptacle

on right-hand side of compartment.

« Threaded power cable connecting plug into periscope receptacle
and hand tightened.
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4. PLACE THE M24 (IR) PERISCOPE INTO OPERATION (A5109)

. Turned the Master Battery switch ON,

. Placed the Blackout selector switch in BO DRIVE.

. Turned the IR Switch ON.

. Visually checked to insure IR Indicator lamp is lit.

. Turned the Lighting Control switch handle to the left.

. Pulled the elevation adjustment lever up.

. Adjusted periscope elevation angle to a comfortable position
by moving periscope witii both hands.

. Pushed elevation adjustment lever down to lock the periscope
in position.

. As necescsary, loosened the two inner wingnuts on the headrest
until the proper eye dist nce is obtained then retightened
(handtight) both wingnute.

. As necessary, bent headrest to fit head contour by pulling,
pushing or twisting on each side of the headrest.

+Allowed periscope to warm up for 5 minutes before adjusting
focus.

. Unscrewed left and right dust caps from bottom focus controls.

«Rotated left and right focus control knobs until the view
through each eyepilece appears with maximum sharpness.

. Screwed left and right dust covers back over focus control®
knobs and tightened finger tight.

5. START TANK ENGINE (A5113)

« Locked hatches in open or closed positionm.

+Checked that drain valves are closed.

.Locked parking brakes by depressing the brake pedal and
placing the transmission shift lever in PARK.

.Placed steering control in center position,

.Placed fuel shut-off valve handle to ON position.

+Placed fuél pumps switch in the ON position.

-Placed generator switch in the ON position.

-Placed master battery switch in ON positiom.

.Checked that power plant warning lamp and master control switch
indicator lamp are 1lit.

-Checked to insure fuel gages are operating.

«Purged the fuel lines of air, if tank had not been operated
within the past week.

.Depressed accelerator pedal about 2/3 to 3/4 of full displace-
ment and firmly pressed and held starter switch until engine
started (but no longer than 15 seconds.)

+A8 soon as engine started, releaded starter switch and checked
that the generator blower is operating.

*Allowed engine to warm up for at least three minutes at 1000 to
1200 RPM.

-Reduced engine RPM to idle speed (700 to 750 RPM) just prior
to shifting.
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6. PERFORM BEFORE-OPERATIONS CHECKS AND SERVICES ON TANK ENGINE AND
TRANSMISSION OIL LEVFLS (AA104)

Set parking brake (on "Loader's" comsand to start engine).
Started tank engine (on "Loader's" command to start engine).
Idled engine between 1000-12000 RPM for 5 minutes.

Reduced engine idle to 700-75C RPM.

7. PLACE TANK IN MOTION (AS114)

Told crew members to secure hatches in the open or closed
position.
Turned on appropriate lights.

. Depressed accelerator to disengage the accelerator lock.

Released accelerator.

Depressed brake pedal and moved transmission shift lever
to NEUTRAL with engine idle speed at 700-750 RPM.

Released parking brake.

Maintained pressure on brake pedal and moved transmission
shift lever to LOW.

Released broke pedal and depressed accelerator slowly.

8. CHECK TRACK TENSION (A5124)

. Moved vehicle forward on level hard surface and, when signaled

bv Loader, coasted to a stor without applying brakes.

Made final forward adjustments (without applying brakes) in
response to Loader signals in order to aline a track link
on #3 support roller.

9. PERFORM PREPARE-TO-FIRE PROCEDURES (AA105)

. Lowered seat for closed hatch driving.

. Closed and locked Driver's hatch.

+ Turned master control switch to ON.

. Repnrted "DRIVER READY" on TC's command, “REPORT."

SCORING.

To

pass, soldier must have:

Removed M27, installed M24, and inspected both without
cuing by ecorer.

Been checked "Yes" on each performance measure.
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DRIVER'S READINESS TEST

PART D. TACTICAL DRIVING DRIVING (FIELD/HANDS~ON)

CONDITIONS. Fully operational M4BAS, Tactical driving course
including obstacles (ditch, vertical incline, water) and
simulated targets. Scenario of fire commands and driving
commands to be given by TC.

INSTRUCTIONS TO DRIVER. "This is a test of your tactical driving ability.
We are going on a simulated mission. You should listen and react to
my commands when I give them; but you should also react as necessary
if I fail to give you a command., Watch for targets and report them
as you would normally."

TASKS.
A5115 Operate tank in neutral steer,
A5116 Drive over varied terrain.
A5118 Drive across a water obstacle.
AA109 Perform evasive maneuvers upon enemy contact.
AAll0 Drive to defilade firing position upon enemy contact.
ALOl Main gun engagement moving to a halt (TC).

AL02 Main gun engagement stationary (Gunner).

ALO3 Main gun engagement moving to a halt (Gunner).
ALO4 Coax engagement moving (TC).

ALOS5 Coax engagement moving (Gunner).

ALOQ6 Caliber .50 engagement moving to a halt (TC).
AAl112  Acquire targets.

NOTKS.
a. Soldier should complete PARTS A-C bYefore taking this onme.

b. Portions of PART B of test that were falled previously
can be retested as part of preparation for this test.

PERFORMANCE MEASURES.

1. OPERATE TANK IN NEUTRAL STEER (A5115) Yes No
. Given the special command to "PIVOT TANK LEFT IN NEUTRAL
STEER":

+ Moved the transmission shift lever to N.

. Pulled the left side of the steering wheel down to the
maximum for a left pivot.

. Depressed the acceleratcr slowly while holding the steering
wheel in the desired direction.
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DRIVE OVER VARIED TERRAIN (AS5116)
Cross a Vertical Obstacle.

.Warned crew members of the obstacle.
.Pushed transmission shift lever up in L when speed reached
9 MPH or less. =
.Met the obstacle with both tracks simultaneously.
.Applied sufficient acceleration to climb the obstacle.
.Continued to accelerate until the tank started to count-r bhalance.
.Decelerated as tank counter balanced forward.
.Did not attempt to steer while climbing the obstacle.

Cross a Ditch.

.Warned the crew of the approaching ditch.

.Pushed transmission shift lever up to L when the speed reached
9 MPH or less.

.Decelerated as the tank counter balanced forward into the ditch.

.Eased tank to the bottom by braking and releasing the brake.

.Met bottom of ditch with both tracks simultaneously.

.Accelerated tank as tracks struck bottom.

.Decelerated tank as it pitched over the top.

Ascend a Steep Grade.

.Pushed transmission shift lever up to L position when the speed
reached 9 MPH or less.

.Accelerated to climb the incline.

.On steep grades (50% - 60%) ascended backwards using Reverse.

Descend a Steep Grade.

.Pushed transmission shift lever up to L when speed reached 9 MPH
or less.

.Used brakes to maintain engine speed at less than 2400 RPM.

.On steep grades (50% - 60%X) stopped the tank, pulled the trens-
mission shift lever to Reverse and allowed the tank to
move forward,

.Accelerated to slow the tank's descent, maintaining sufficient
engine speed to keep the engine above stall.

.Pulled steering wheel down counterclockwise to turan right;
pulled the steering wheel down clockwise to turn left.

.Stopped tank if engine stalled.

.Stopped and restarted the engine, if engine started to run
backwards.

.Pushed transmissjon shift lever up to neutral, maintained brake
pressure and allowed the tank to slide down the incline
without steering, if the engine started to run backwarde
and brakes would not stop the tank.

124

-

No



3. DRIVE ACROSS A WATER OBSTACLE (A5118)

.Closed and locked the Driver's hatch.

.Closed the hull-turret seal air valve by rotating the wind
valve clockwise finger tight.

.Pumped the "T" handle of the hull-turret seal pump up and down
to inflate the seal.

.Continued pumping until the hull-turret seal gage read 25 PSI.

.Turned wing valve counterclockwise (open) and relieved air
pressure to zero PSI,

.Clcsed the wing valve finger tight.

.Pumped the "T" handle up and down to inflate the seal.

.Continued pumping until the hull-turret seal gage read 12-14 PSI.

.Inspected air cleaner intake to insure air was drawn from crew
compartment.

.Pushed to left and released crew compartment drain valve handle
and engine compartment drain valve handle.

.Raised the EMER HEATER cover and moved the EMER HEATER switch
to the OFF (down) position.

.Moved transmission shift lever to L.

.Increased engine speed to a minimum of 1000 RPM.

.Entered water slowly to avoid water surge.

.Crossed water obstacle maintaining vehicle speed of 3-4 MPH.

.Maintained 3-4 MPH speed and minimum of 1000 RPM by braking as
necessary.

.Opened (counterclockwise) the air valve located below the hull-
turret seal gage after emerging from the water.

.Observed the gage to insure it dropped to zero PSI.

.Opened crew compartment drain valve by pulling lever up and
pushing it ot the right into the OPEN position detent and
teleasing the handle.

.Opened engine compartment drain valve by pushing the lever handle
down and to the right into the OPEN position detent and
releasing the handle.

4. PERFORM EVASIVE MANEUVERS UPON ENEMY CONTACT (AA109)

a. Follow TC Commands.
.Took up correct firing position in response to TC's directions.
.Followed route given by TC.

b. Begin Evasite Maneuvers on Own Initiative as Necessary.

.Selected a hull defilade positjon where available.
.Oriented hull toward target.
.Selected a route with cover and concealment.
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5. DRIVE INTO DEFILADE FIRING POSITION UPON ENEMY CONTACT (AA11l0)

.Drove to initial defilade firing position following directian
from TC.

-Moved the vehicle into the defilade position with front portion
of the vehirle toward target.

Drove vehicle into the posifion slowly.

.Coordinated wich TC and Gunner in positicaing vehicle as level
as the ‘errain permitted.

*Brought veh’cle to a smooth and gradual halt.

6. DRIVE IN RESPONSE TO FIRE COMMANDS (ALOl - ALO6)
a. Drive During Target Engagement.

«Continued to drive in response to COAX element of fire command.
‘Maintained steady rate of speed.

-Maneuvered hull toward target.

-Announced adverse terrain condition.

b. Drive to a Halt for Target Engagement..

.Maintained steady speed during initial part of fire cowuand.
-Maneuvered hull toward target.

+Announced adverse terrain condition.

*Moved to hull-down firing position.

«Brought tank to a smooth gradual halt.

-Locked brakes.

c¢c. Lock Brakes During Stationary Target Engagement.

7. ACQUIRE TARGETS

-Detected targets in assigned observatioa sector.

-Called nut target type.

:Called out estimated ranmge in 100's of meters.

Called out direction to target by clock method or reference
point method,

SCORING,
To pass, soldier must have:

a. Detected and reported all targets. Delay in detection
is nnot cause for failure.

b. Responded without hesitation to each fire command.

c. Been checked "Yes'" on all performance measures.
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APPENDIX C

LOADER'S READINESS TEST



LOADER'S READINESS TEST
(5 HOURS)

PART A. MISSION PREPARATION
1. KNOWLEDGE

Type: Written pre-tests for TLC Lessons
020-~1T71-5366-F through 020-1T71-5370-F
(exclusive of portions on tank batteries,
020-1T71-5332-F and 020-171-5352-F
(exclusive of portion on M85).

Time: 1/2 hour
Location: Armory
Scoring: 90% correct

2. SKILL

Type: Hands-On (attached)
Time: 1 1/4 hours
Location: Armory

Support: Tank and TC scorer
Scoring: 100% correct

PART B. COMBAT LOADING
1. KNOWLEDGE

Type: Written pre-tests for TEC Lesscns 020-171-
5331-F, 020-1T1-5346-F, 020-171-53LT-F, and
020-171-5348-F

Tirme: 1/2 hour
Location: Armory
Scoring: 90% correct
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2, SKILL
Type: Hands-On (attached)
Time: 1/2 hour
Location: Armory
Support: Tank and TC scorer
Scoring: 100% correct

PART C. WEAPONS MAINTENANCE
1, KNOWLEDGE

Type: Written pre-tests for TEC Lessons
020-171-1131-F through 020-171-1133-F
and 020-171-5241-F

Time: 1/2 hour
Location: Armory
Support: TC scorer
Scoring: 90% correct

2. SKILL
Type: Hands-On (attached)
Time: 3/4 hour
Location: Armory
Support: Tank dummy rounds and TC scorer
Scoring: 100X correct

PART D. REPLENISHER TAPE READING
Type: Hands-On (attached)
Time: 1/4 hour
Locatien: Armory
Support: Replenisher Tape Mock-up and TC Scorer
Scoring: 100% correct

PART E. TARGET ACQUISITION

Type: Written pre-tests for TEC Lessons
020-171-1612-F and 020-171-1614-T
and oral post~test for 935-171-0203-F

Time: 3/4 hour
Location: Arumory
Supports I'C scorer
Scoring: 90X correct
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LOADER'S READINESS TEST

PART A. 2. MISSION PREPARATICK (GARRISON/HANDS-ON)

CONDITIONS. ML8AS tank complete with BII, situated on level
ground. Gun tube is aimed at a sultable boresight target,
but slightly out of alinement with respect to target. An
Anmunition Stowage Plan and dummy rounds (including 3 APDS,
3 HEP, 2 HEAT and 1 APERS) ere locaied next to tank. All
ammunition stowage ereas ere blocked off with exception of
T slots in the ready rack, 1 slot in the tubular stowage
rack and 1 in the turret bustle; empty slots should corres-
pond to stowcge plan end types of durmy rcunds. Tank has
the following deficiencies: engine or transmission oil
low; track tension loose; recoil oil low.

INSTRUCTIONS TO LOADER. '"Assume we are prevaring the tank for a
combat mission. You are to perform the rollowing loader tasks
[read list of tasks]. I reelize you would normelly perform
some additional tasks as the loader in this situation, but
these are the ones you ere being tested on today. Perforn
each task when I instruct you to do so. I will observe and
score your performance, and I will serve as driver, gunner
or TC &s needed."

TASKS.
AAIOL  Perform before-operation checks and services on
engine and transmission oll levels.
A512L Check track tension.
A3125 Adjust track tension.
AB213 Boresight V219 machinegun.
AB301 Prepare tenk for boresighting.

AB30L

AA213 Stow main gun rounds.

AA210 Perform main gun prepare-to-fire procedures from
Loader's station.

AB303
AA303} Check boresight alirement of main gun.

NOTES.
a. Soldier should not be given this pert of the test until
he hes passed PART A. 1.

b. Renedial treining on tesks failed should be provided

crn~the-spot; but only after soldier has completed all
of PART A, 2. See Module L-2.
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PERFOCRMANCE MEASURES

1.

PERFORM BEFORL-OPEFATICNS CHZC!S AND SIRVICES ON TALK
ENGINE AND TRANSMISSION OIL LEVELS (AALOL)

. Checked engine and transmission oill levels.

. Added engine oil until level indicated on gage is to the
ADD marx.

. Added transmission oil until level indiceated cn gege is to
the ADD maxk.

. Told Driver to start engine.

. Waited wntil engine was warm and idling &t T00-750 RPM.

. Added or drained engine cil until level indicated on gage
was to the FULL mark.

. Added or drained transmission oil until level indicated
on gage was to the FULL mark.

CHECK TRACK TENSION (A512k)

» Directed Driver to coast to a s5top so that a track link weas
continued on the #3 suppert roller.

. Coordinated with Driver by arm and hard signels so that tark
coasted to a stop with track link in proper position.

. Ralsed the track with a crowbar, at the number three support
roller and placed a odlock (1" thick by 6" square) between
the number three support roller and the track link.

. Measured the clearance between the bottom of the track and the
top of the number two supporti roller: Acceptable clear-
ance is 1/4 to 5/16 inch.

ADJUST TRACK TEVSION (A5125)

. Removed the track and adjusting link screw and washer Ilrom
the top of the track adjusting link.

. Used the track adjusting wrench on the track edjusting link
and pulled up to increase track tensicn (right side)
or pushed down to decreas¢ treck tension (right side).
(Reversed directicns for the left side.)

+ Track adjusting link was not extended beyond the red painted
groove.

. Adjusted track tension to 1/L-5/16 inch in tolerance.

. Installed lockwasher and lockscrew and tigntened with wrench.
Lockscrew was tightened until fully seated on the
snoulder.

PREPARE TANK FCOR BORESIGHTING(AB301)
. Placed black thread over witness lines on nmuzzle end of main

gun and secured thread teautly.
. Removed firing mechanism Irom breechblcck.
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CHECK BORESICHT ALINIMENT OF MAIN CUN (AA303, AB303, AB304)

On request {rom Guuner to confirm that muzzle cross threads
are on aiming point:

. Checked alinement of main gun by sighting through firing pin
hole with M1TAl binocular to see if cross threads lay
on aiming point.

. Reported gun out of alinement (or reported gun correctly
elined).

BORESIGHT M219 MACHINEGUN MOUNTEZD ON A TANK (AB213)

. Removed the solenoid electrical leeé¢ from the machinegun
backplate essenmbly by pulling the solenoid plug down.

. Pulled the right disconnector ring rearward to disengage
the discounector pin Trom the disconnector hole.

. Retated the receiver downwerd znd pulled rearward until
disengaged from mounting block.

. Loosened support setscrews loceted in the gun mount cover
shield coliar approximectely 1 1/2 turns.

. Selected the target ecmployed to boresight the main gun
with & clearly defined right angle at a distance of
1200 meters.

. Alined the nachinegun bore vertically on target while viewing
the alming point through the right binocular M1TAl so as
to adjust the machinegun elevation elinement with the bore
of the main gun by loosening or tightening the adjusting
screws.

STOW MAIN GUN RQUNDS IN THE TANK (AA213)

. Determined, by reference to Ammunition Stowage Plan and
present load, how many of each type of round is rneeded.

. Calied out to assisting crewman how maay of a given type of
round is wanted.

. Insisted that round be handed in through turret ncse down.

. Round stowed in:

- Ready rack by placing primer end down, swinging hinge of
holder up and to the left, pulling out sprirg loaded
knob on rod of holder, sliding hinge slot over rod
tehind knob, and releasing the knob.

- Tubular stowage rack by pushing rcuné in nose Tirst,
swinging naidle lock over primer ernd of round, and
rotating handle lock securely in place.

- Turret bustle by seati.; rcund with nose tcward inside of
turret, swinging hinge wo and to the left, pulling
up clamp and sloviing hinge in place below clamp,
and pulling clamp down.

. Completed stowage of rounds one type at a time.
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8.  PERFORM MAIN GUN PREPARE-TO-TO-FIRE PROCEDURES FRCM LOADER'S
STATION(AA210)

On command "PREPARE TO FIRE":

. Checked recoil oil by feeling replenicsher indicator tape
for cne rough and one smooth edge.

. Moved breechblock crank stop to the rear.

. Opened breech and looked in charter for obstruction end
cleanliress, 0

. Tightened M219 machinegun mounting bolts.

. Plugged electrical leed into solenoid.

. Inspected turret stcwed ammuniticn for corpleteness, type
and serviceability.

On command "CHEECK FIRING SWITCHES":
. Placed main gun safety switch in FIRE PCSITION.

. Installed circuit tester betwecen breechblock and face of
chenber.

. Observed for lignting of circuit tester btulb each tim
Gunner or TC announced "ON THE WAY," and anncunced
"NO FIRE" any time bulb. failed to light.

. Closed the cover on the coaxiel machinegun, charged iz,
angd listened for forward action of barrel and barrel
extension when Gunner and TC activeted firing switches
(recharging coax before each check).

. Removed and stowed circuit tester.

On Gunner's alert, "POWER":

» Checked for obstruction to turrct traverse end unlocked
turret.

. Inspected hull stowed armunition for cormpleteness, type,
and serviceapility; coordinating turret traverse
with Gunner in order to expose stowage &area.

On command "REPORT":
. Reported "LOADER READY."

SCORIKG
To pass, soldier must have:

a. Detected that engine (or transmission) oil was low, and
added correct emount.

b. Detected that track tension was loose and adjusted it.
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Reported that main gun was not alined with boresight
target.

Boresighted M219 with primary sight.
Stoved dummy rounds eccording to Ammunition Stowage Plan.

Detected that recoil oil was low.
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LO/ADER'S READINESS TEST

PART B, 2. COMBAT LOADING (GARRISON/KAND-OX)

CONDITIONS. MLBAS tank situated orn level ground. Reedy rack con-

tains 9 dwmy rounds (3 APDS, 3 HEP, 2 HEAT and 1 APERS). Dummy
7.62mm rourd loaded by hand in chamber of coax with belt cf
durmy rounds loaded on top so that chambered round won't extract
when weapon is charged.

INSTRUCTIONS TO IOADER., "Tnis is a test of your epility o perform

the duties of & loader under simulated conditions of an extenced
fire micsion. We will be carrying APDS in the tube for btattle-
sight engacesents, so begin by loading & SABOT round. From then
on, listen to the fire conmunés and react accordingly. Sirnce
you will be working with dumxy rounds, you will have to unload
rounds between firings. But wait until I give you the command
to unload, then guickly remove the round and be ready for the
next command. O0.K...Take up your position in the Loader's sta-
tion and load a round of SAB0T."

TASKS .

) .

A0l

AL02% Load main gun in response to fire commends.

ALO

ALOY

ALOSe Ready coex in response to fire ccrmands.

ALOS

A5304 Rotate round in main gun misfire procedure.

A5201 Unload misfired main gun round.

AB21Y4 Apply immediate action to reduce stoppege of an M21S
machinegun.

NOTES.

a. A soldier should not be given this part of the test until he
hes passed PART B. 1.

b. For Performance Measures 1 and 2, TC-Scorer gives a series of
fire commands, at about 15 second intervals, that require loac-
ing the available types of dummy rounds interspersed with two
or three coax commands. A suggested sequence is:

(1) Battlesight (SABOT), HE®, KEAT, COAY, HEP, MISFIRE:

(2) (Reload for baitlesight); APERS, SABOT (KO "CEASE
FIRE") SABOT, EZAT, COAX, STOPPAGE.



c.

The MISFIRE command provides & break in the s=zquence. After
TC-Scorer goes through MISFIRE checks, tells Loader to
rotete round, and round still fails to fire; he then waits
two minutes for a hangfire, tells Loader to unload the round,
and assists him in doing so.

Loading should be timed with a stop watch. Timirg should
begin with announcement of ammunition element and end with
Loader's annowicement of "UP". Time should be curulated
for each series of five commancda.

PERFORMANCE MEASURES.

1. LOADS MAIN GUN IN RESPONSE TO FIRE COMMANDS(ALOl, ALO2, ALO3)

a.

Battlesight, SABOT Loaded.

. Stood clear of path of recoil.

. Placed firing safety switch in rIRE.

. Announced "UP".

. frepared to load & second rouné in case no "CEASE FIRE"
is given.

Main Gun not Loaded.

. Placed firing safety switch in SAFE position.

[Checked replenisher tape.]

Opened breech.

Selected announced ammunition.

Unlocked armmurition ready rack.

[Set range on APERS ammunition fuze when "BEEHIVE TIMEY

is announded in fire commend,.

. Inserted eppropriate round into charber by placing the
round 2/3rds into chamber and pushing it the rest of
the way with the heel of the fist, swinging aiw up-
anc away from closing breech.

. Stood clear of path of recoil.

. Placed firing safety switch in FIRE positicn.

. Announced "UP."

. ’repared to load a second round in case no "CEASE FIRE"
is given.

SABOT Loaded, Different Aumunition Flcewment Given.

. Placed firing safety switch in SAFE position.

. [Checked replenisher tape.]

. Unloaded SABOT round.

. Placed and locked SABOT round in ready rsack.

. Selected announceu armunition.

. Unlocked amaunition ready rack.

. [Set range on APERS ammunition fuze when "BEIEIVE TIMEY
is announced in Tire command. )

. Inserted appropriaste round into chamber by plecing round
2/3rds into chamber, and pushing it the rest of the
way with the heel of the fist, swinging arm up and
away from closing btreech.
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3.

. Stood clear of peth of recoil.

. Placed firing safety switch in FIRE position.

. Announced "UP".

. Prepared to load a second round in case no
“"CEASE FIRE" is given.

READY COAX IN RESPONSE TO FIRE COMMANDS (ALOL, ALOS,
ALOS)

. Placed coax safety in FIRE position.
. Announced "UP."

ROTATZD ROUND IN MAIN GUN MISFIRE PROCEDURE (ASSO&)
On Gunner's commend "ROTATE ROUND":

. Placed firing safety switch in SAFE position

. Opened breech slowly enough to extract round about
1/2 way.

. Rotated round 1/2 tura.

. Pushed round into chamter with heel of the fist,
swinging arm up and away from closing breecn.

. Stood clear of path of recoil.

. Placed firing safety switch in FIRE position.

. Announced "UP."

UNLOAD MISFIRED MAIN GUN RCUND (A5201)

. Told Gunner to turn main gun and turret power
switches OFF,

. Placed firing safety switch in SAFE PCSITION.

. Opened breech.

. Held breech operating hendle dowa while TC (Gunner)
pried round out of chember.

. Returned breech operating handle to latched position.

APPLY DMMEDIATE ACTION TO REDUCE STOPPAGE OF AK M219
MACHINEGUN (AB21L)

On command "STOPPAGE":

. Waited 5 seconds to allow for a hangfire.

. Charged the machinegun, locking the recoiling
parts to the rear.

« Checked to see if the ammunitic. is feeding into
the weepon.

. Pulled barrel externsion to the rear.

. Placed safety in SAFE.

. Raised cover eaid removed the ammunition.

. Removed '"misfired" round from chamber

» Placed safety in FIRE and hand functioned the weapon
one cycle.

. Reloaded the weapon.

. Announced "UP."
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SCORING.

To pass, soldier must have:

a.

Executed the first five fire cormmands in a total time of
35 s2conds, and the second fowr commands (five loading
reactions) in 1 minute 35 seconds. (See Note d.)

Responded to "MISFIRE", including unloading the misfireé
round, within 2 1/2 minutes. :

Responded to "STOPPAGE" by removing misfired rouné within
10 seconds of command, and corpleted procedure witnin 15
seconds.

Selected the correct round in response to each fire command.
Checked replenisher tape at least once during the test.

Set correct range on BEEHIVE round.

Been checked "YES" on each performance measure.
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LOADER'S READINESS TzST

PART C. 2. WEAPONS MAINTENANCE (GARRISCN/HANDS-ON)

CONDITIONS. An MLBAS tank with M219 mounted erd loaded with dwnry

amnunition. Complete gun-tool roll stowed.

INSTRUCTIONS TO LOADER. "This test is in two parts. In the first part

you are to remove, disasserble, inspect, asserble, mount, and

load the M219 machinegun. Ir the second part you are to disess-
erble, inspect, ard assemble the breechblock. Some of the tasks
will be timed. You will have 3 minutes to disassemble the machine~
gun, and 3 minutecs to assemble it. You will Lave 10 minutes to
remove and discssemble the breechblock, end 10 minutes to assexble
and install it. I will alert you before I stert timing on eech of
these tasks. I will not assist you during the test... Do you have
any questions? Work quickly, but carefully... Ready... Begin."

TASKS

AB211 Unload M219 machinegun.

(AB216 Remove M219 machinegun from tenk.)
AB203 Disassenble M219 mechinegun.

(AB204 Inspect M219 machinegun.)

AB207 Assemble M219 machinegun.

AB208 Check operation of an M219 machinegun.
(AB215 Mount M219 machinegun in tank.)

AB210 Load an M219 machinegun.

AA204 Disassemble breechblock.

AA205 Assemble breechblock.

NOTES.

a. Soldier should not be given this part of the test until he
has passed PART C. 1.

b. Remedial training on tasks failed should be provided on the
spot, but after soldier has completed all of PART C. 2.
See Module L-6.

PERFORMANCE MEASURES .

1.

UNLOAD AN M219 MACHINBGUN (AB211)

. Charged weapon to lcck moviaz rerts to the rear.

o« Directed gunner to place machinegun switch in the OFF
position.

. Placed safety in the SAFZ position.

. Opened cover essexbly.

. Removed ammunition belt from the machinegun.
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REMOVE 219 MACHINEGUN FRCM TANK (AB216)

« Disconnected e¢lectrical leed rom colenoid.

. Loosened three support set screws in collar on gun mount
cover shield.

. Removed machinegun retainer.

. Removed the machinegun.

« Removed the spent cariridge bag.

. Removed the case ejection shield.

DISASSIMBLE M219 MACHINEGUN (AB203)

. Removed barrel and Jacxebt csserbly Irom receiver.

. Separated burrel from Jacket assembly.

. Removed cover assembly.

. Removed Teed tryy.

. Removed guide rod springc while hcolding barrel extension
forward.

. Separated guide rods from guide rod springs.

. Removed backplete assernbly.

. Retracted barrel asserbly.

. Depressed bufler support lever and removed barrel extension.

. Removed breechblock from barrel extension assermbly.

. Removed retainer clip and charger assembly from projecting
stud.

INSPECT M219 MACHINEGUN (AB204)

. Checked all metal surfaces for bulges, cracks, burrs, corrosion,
rust and foreign natter.

. Checked all moving parts for looseness, binding, wear, or
daneage.

ASSE/BLE M219 MACHINEGUN (A3207)

. Installed charger assemdly.

. Placed breechblock assembly in barrel extension.

. Installed bearrel extension.

. Installed backplate assenbly.

. Joined guide rodsc and guided rod springs.

. Installed feed tray.

. Installed cover asscumbly.

. Joineé barrel to tne jJecket acscembly.

. Joined barrel anc Jacket asserbly with the receiver.

CHECK OPERATION OF M219 MACHINEGUN (AB208)

- Placed salety in FIRI POSITION.

. Charged weepon to lock moving oortes to the rear.

. Allowed barrel extensicn to ewce forwerd by keeping tension
on the charging rendle and depressing ihe manucl Iiring
trigger.
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MOUNT M219 MACHINEGUN IN TANK (AB215)

. Physically examined the gun mount cover shield to cee that
the three support set screcws were backed off flush
with the collar of the gun port.

« If set screws were not fiush with collar of gun port, un-
screved the set screws so that the flash suppressor
of the machinegun did not hLit the set screws when
iaserted through the machiregun pore.

. Had the gunner, if necessary, depress the gun tudbe so that
it was horizontal or slightly below.

. Placed the shell ejection shield on the shield cuprort and
fastened the six snap fasteners which hold it in place.

. Installed the spent cartridge bag on the empty cartridge baz
support by fastening the eight snap fasteners waich
hold it in place.

. 81id the machinegun into the machinegun port until the rear-
nost porticn of the jacket asserbly (the disconnector
holes) were flush with the machinegun bracket assembly.

. Placed machirnegun retainer over the rear-most pocsition of the

Jacket assembly, alining it with machinegun dbracket
asserbly.

« Inserted the two cgp screws and lock washers in their respec-

tive holes and tightened them down.
+ Plugged in the machinegun electrical lead to the solenoid
on the machinegun's backplate assembly.

LOAD M219 MACHINEGUN (AB210)

. Pushed forward on the rear of the left cover lstch rod assem=

bly and reised the cover.
. Raised the feed tray.
. Pleced the machinegun safety in the FIRZE position.

. Charged (cocked) the machinegun by pulling the charger heandle

to the rear.

. Inspected the chamber for obstructions by looking and feeling

in the chamber.

. Placed safety in the SAFE position.

. Lowered feed tray.

» Fed armunition belt through chute of arzunition tox.

. Placed first round of amunition belt in feed tray slot with
the open side of ammunition link loops facing down.

. Closed machinegun cover essuring that lock rod is engaged.

DISASSEMBLE MAIN GUN BREECHBLOCK (AA204)
A. RENOVAL

. Insured that the main gun safety switch was in the SAFE
position.

. Insured that the breechdblock crank stop was in the REAR
position.
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. Opened the breech.

. Insured chazber wes erpty.

. Closed the breech menually by tripping the extractors
with an cmpty cartridpe case or a woocen blou.

. Removed firing pin spring by depressing plunger, roving
plunger to the right, twisting firing pin spring
retainer counter-clockwise until the lug alined
with the groove in the breechblock, and rermoving
the retuiner and spring.

. Removed firing pirn and retractor guide with firing pin
retractor by inserting screwdriver blade into re-
tractor guide slot and prying cutward.

. Sereved eye bolt into top of breechblock.

. Suspended chain hoist from hook on the turret ceiling
and connected chain hoist to eye Trolv.

. Took up slack with the chuin hoist to support brecchvlock.

. Applied tension on closing spring by turaing adjuster
clockwise with spanner wrench.

. Removed tension <rom the closing spring by depressing
plunger from its ncich with & screwdriver aané allow-
ing adjuster to tura counterclockwise under control
of the spanner wrench.

. Inserted small screwdriver into hole in breechblock crank
stop and slid stop forward.

. Started breechblock downward by rotating operating handle
rearward and decwn, and with chain hoist let the breech-
block begin <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>