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FOREWORD

The Fort Knox Field Unit of the Army Research Institute for the
Behavioral and Social Sciences (ARI) carries out research and exploratory
development in the area of Armor training. An objective of this work is
to develop through analytic and field research, tank crew and individual
training methods that are effective and efficient.

The project of which this report is a part was conducted by personnel
of the Human Resources Research Organization (HumRRO) under Contract No.
MDA903-79-C-0582 and monitored by Donald F. Haggard, Chief of ARI Field
Unit at Fort Knox. The research was done under ARI FY 78 Work Program,
Army Project 2Q762722A777, Individual Training Technology, Task D: Tech-
nology for Front-End Analysis of Armor Systems, Work Unit 3: Simulation
Characteristics of Armor Systems. The work is responsive to requirements
of the US Army Armor School at Fort Knox and the Army Training and Doctrine
Command.
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SUMMARY

The material in this training TSP for the XMl 45E TOM-T was
developc ! for use during OT II, to answer three of the operational
issues asked in the IEP for the TOM-T namely:

Issue 2.2.2 1Is the TOM~-T training effective in teaching
MOS 45E turret mechanics organizational
maintenance level troubleshooting, repair,
and replacement when used in the context of
the program of instruction?

Issue 2.2.3 What is the training transfer of the TOM-T?

Issue 2.2.4 What are the traiuning resource requirements
used to conduct the XM1 TOM-T program of
instruction?

The experimental training for the TOM-T comprises 16 modules.
Training and test plans were developed for eight of the modules.
[The development of training and test plans for the other modules
was beyond the purview of the project; materials for these modules
are available in the Army as a standard part of inetruction for
45E turret mechanics.] The eight modules for which materials were
developed are: '

Module A 19E Operator Requirements
Module B Turret Assembly

Module C NBC System

Module D Armament System

Module E Hydraulic System

Module F STE/XM1 Test Set

Modéle G Turret Electrical System
Module H Fire Control System

Each module comprises several components, which in turn comprise tasks.
The module, 19E Operator Requirements, for example, comprises the
components Prepare Gunner's Station for Operation, Perform Pre-Operation
Checks, and others. The component, Perform Pre-Operations Checks, in
turn, comprises two tasks: Perform Computer Self-test and Perform Bore-
sight Check.

An outline was prepared for cach component and containas a section
entitled "Measurement", which specifies time and accuracy measures to
be obtained during and after training. The time measures are in all

cases the time between the end of the initiating stimuli to which the soldier is

expected to respond, and the completion of the desired response.
Accuracy standards are given usually in terms of the extent of cor-
respondence between the task steps performed and the steps in a perfect
performance.

To evaluate the effectiveness of the maintenance training program,
data forms were prepared to collect data in three areas:

1. End of training qualification testing (Issue 2.2.2)

2. Job performance evaluation (Issue 2,2.3)
3. Training resource requirements (Issue 2.2.4)

vii
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INTRODUCTION

Recognizing both the potential benefits and the potential risks
associated with the use of training devices and simulators as adjuncts

and substitutes for operational equipment, the Army has evolved a multi-
tiered assessment policy, in which plans and devices are avaluated at
successive phases of development, from concept evaluation ;o operational
testing. Certain parts of the Army's device-evaluation policy, namely
the parts that deal with the design of baseline and experimental courses
of instruction to address operational issues defined in the Independent
Evaluation Plan (IEP), and the design and preparation of specifications
for elements of the training Test Support Package (TSP) are interrelated
to the extent that one part (the TSP) is "required" by the other part
(the IEP).

The material presented in this training TSP for the XMl 45E turret
organizational maintenance trainer (TOM-T) was developed for use during
OT II, to answer three of the operational issues asked in the IEP for
the TOM-T,! namely:

Issue 2,2,2 1Is the TOM-T training effective in
teaching MOS 45E turret mechanics
organizational maintenance level
troubleshooting, repair, and replace-

ment when used in the context of the
program of instruction?

fesua 2,2,3 What is the training transfer of the
TOM-T?

Issue 2,2.4 What are the training resource
requirements used to conduct the XMl
TOM-T program of instruction?

lputhor. Final Independent Evaluation Plan for XMl Turret Organizational
Maintenance Trainer (TOM=T). 20 March 1980,
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The training materials and data requirements are organized as

follows:

Chapter 1

Chapter 2

Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix

Appendix

A

B

C
D

|

J

K

ORGANIZATION

Training Concept for TOM=T TSP

Data Requirements

19E Operator Requimements

Turret Assembly

NBC System

Armament System

Hydraulic System

STE/XM1 Test Set

Turret Electrical System

Fire Control Systenm
Performance~Oriented Instruction
Test Development

Training Resource Requirement Forms
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CHAPTER 1

TRAINING CONCEPTS FOR TOM-T TSP

Overview

The experimental training for soldiers using the TOM=T comprises 16
modules, whose titles are shown in Figure 1, The seven.asterisked modules
are ones for which the development of training plans was outside our
purview; training modules for the asterisked items are available in the
Army as a standard part of instruction for 45E Turret Mechanics. The
existing modules can, with editing, be used in the current program. No
material for the module on troubleshooting the XMl with STE/XM1 test set
(enclosed in the rectangle-with~broken lines) is available, nor has any
been developed here. That material must be developed by the Army prior
to OT II,

The remaining eight modules (without asterisks in Figure 1) are the
ones for which we have developed training and test plans. Each of these
modules comprises several components, which in turn comprise tasks. The
module, 19E Operator Requirements, for example, comprises the components
Prepare Gunner's Station for Operation, Perform Pre-operation Checks, and
others. The component, Perform Pre~operations Checks, in turn, comprises
two tasks: Perform Computer Self-test, and Perform Boresight Check.

The recommended sequence of instruction is from top to bottom in
Figure 1. Among the assumptions that were made in the design of the train-
ing vlans were that:

1. The soldiers to be trained will be naive with

respect to the content of the modules, but will
have completed BCT.
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2, Two instructors will be available for every 30
trainees. Training is to be conducted, not as
two parallel programs of 15 soldiers each, but
as one 30-soldier program with the instructors
sharing teaching and testing responsibilities.

3. One device and one XMl tank (at a minimum)
will be available for each 30-student session.

4. Tasks which can be taught using the TOM-T will
be. The XMl will be used only for:

A. Teaching tasks that cannot be taught
using the device.

B. End-of-course evaluation testing.

The modules contain measurement specifications, but not tests, Tests
should be developed to go with the training using the guidance in
Appendix J, Test Development.

Each component outline contains a section entitled '"Measurement,”
which specifies time and accuracy measures to be obtained during and
after training. The time measures are in all cases the time between the
end of the initiating stimuli (e.g., oral instructions to the mechanic)
to which he is expected to respond, and the completion of the desired
response. Accuracy standards are given in the component outlines, usually
in terms of the extent of correspondence between the task steps performed
by the examinee, and the steps in a perfect performance. Each examinee must
be remediated during training until he meets the accuracy standard for each
component., Examinees are tested, remediated, and retested, so by the end
of training, all cxaminces will have achicved final accuracy scorcs of 100
percent for each component. This test-remediation-retest procedure is to
be used during training only. After training is complete, examinees will
receive end-of-course tests for the record, during which no prompting or

remediation is to take place. (See Chapter 2, Data Requirements)
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Test Participants and Dates!

The test participants during OT II, and the dates of participation

are as follows:

Position Grade MOS Numbex Inclusive Dates Source
Instructors E5/E6  45N/19E 2 1 Dec 80-17 Apr 81 Weapons Department
Mechanics? E2/E3 45E 4 12 Jan 81-17 Apr 81 USAARMS

Tasks for Training

The tasks selected for training are presented here. They are listed
under the module and component corresponding to their assignment in the

training concept outline, The numbers associated with each module,

component, and task for:
+ Turret Assembly

« NBC System

« Armament System

. Hydfaulic Svs tem

. Turret Electrical System
. Fire Control System

correspond to the numbering system used in Task and Skill Analysis Report,

Final, for the [XM1] Tank, Combat, Full Tracked 105-MM Gun.3

TAuthor. Outline Test Plan, XM1 Turret Organizational Maintenance Trainer
TOM~-T. 23 Jauauary 1979.

2The position "mechanics" is used throughout Lo refer to the soldiers to
be trained during OT 1I.

3Chrysler Corporation. Task and Skill Analysis Report for the [XM1] Tank,
Combat, Full Tracked 105-MM Gun. Author, 1979,

()
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The format for the task list is as follows:

NUMBER
(MODULE) TURRET ASSEMBLY 2.15
( COMPONENT) TURRET LOCK ASSEMBLY 2.15,2
(TASKS) Inspect turret lock assembly 2.15.2.1

Replace turret lock assembly handle 2,15.2.5
and spring .

Tasks marked with an asterisk symbol (*) can be performed on the TOM-T

i Turret Mock-Up. Those marked with a number symbol (#) can be done on

i‘ the TOM-T Programmable Maintenance Trainer, Tasks with both an asterisk
and a number symbol (*/#) are those which can be performed partially on
the turret mock-up and partially on the programmable trainer. Tasks not

marked are done on the XMl.

Tasks were selected for training such that each component in the
XM1 is represented by at least one task. Components having only one
task are represénted by that task. Most of the tasks are remove/replace
tasks; other tasks (bleed, adjust, service, inspect, purge, test, align)
were selected whenever they were available. The task coverage provides

practice in using manuals and following procedures. At the same time,

the tasks serve as prerequisites to troubleshooting. With the exception

of setting-up, testing, and shutting-down the STE/XMl test set, and

LA bt h P )

4 troubleshooting the auxiliary hydraulic pump fault sympton, no trouble-
shooting is included in the program. At the time these materials were

prepared, nc other troubleshooting documentation was available.

Ll gl St cad agh o0 4




——p
. P S

n'vvrrﬁvzr ——
) [T

-wﬁ,‘

—~y——yrrTrr
[

19E OPERATOR REQUIREMENTS

Gunner Tasks
PREPARE GUNNER'S STATION FOR OPERATION
Enter Gunner's Station

Perform before-operations maintenance checks and
services on Gunner's Station

PERFORM PRE-OPERATION CHECKS
Perform computer self-test

Perform boresight check

OPERATE POWER CONTROL HANDLES
Traverse turret using power control handles

Elevate/depress main gun using power control handles

MANUALLY INPUT FIRE CONTROL DATA INTO BALLISTIC COMPUTER

Manually input fire control data for manual parameters
into ballistic computer,

Manually input fire control data for auto parameters
into ballistic computer.

OPERATE COAXIAL MACHINEGUN
Remove coaxial machinegun

Install coaxial machinegun

BORESTCHT MAIN GUN
Boresight Gunner's primary sight

Boresight muzzle reference sensor

Tank Commander Tasks
PREPARE COMMANDER'S STATION FOR OPERATION
Operate Commanders hatch
Adjust TC Seat and Platform

Perform before-operations maintenance checks and services
on Commandcr's Station.

NUMBER

1A

4A

3C
8C

1F
2F

1G

2G

1
2J

1K
i

1A
2A

4A




......
.................................................

POWER UP COMMANDER'S STATION
Operate Commander's power control handle

OPERATE COMMANDER'S MACHINEGUN
Clear Commander's Machinegun
Driver Task
START ENGINE
Start Engine-Normal Start

1c
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TURRET ASSEMBLY

TURRET CORDS

Replace cord assembly

TURRET LOCK ASSEMBLY
*Inspect turret lock assembly
Replace turret lock assembly handle and spring

COMMANDER'S SEAT ASSEMBLY
Replace Commander's seat back recess pad

Replace Commander's seat lower platform

GUNNER'S SEAT ASSEMBLY
Replace Gunner's seat assembly

Replace Gunner's seat back cushion

LOADER'S SEAT ASSEMBLY
Replare Loader's platform height adjustment locking pin

TOADFR'S HATCH ASSEMBLY

Inspect Loader's hatch

COMMANDER'S WEAPON STATTON HATCH MECHANISM ASSEMBLY
Replace Commander's hatch latching mechaniam

Replace Commander's unity periscope scal

AMMIINTTTON DNOR ASSFMBLY
Ad jist. ready ammo door limit switch
Adjust roiler assemblies

Adjust stowage door spring plungers

ATDTO FPENIFMCY AMPTTFTER MOUNTING BRACKET

keplace 2udio *reauency amplifier mounting bracket.

i0

NUMBER

2,15

2.15.1
2.15.1.1

2.15.2
2.15.2.1
2.15.2.5

2.15.3
2.15.3.5
2.15.3.9

2.15.4
2.15.4.2
2.15.4.3

2.15.5
2.15.5.16

2.15.6
2.15.6.1

2.15.7
2.,15,7.2
2,15.7.13

2.15.8
2.15.8.4
2.15.8.7
2.15.8.10

<-15.9
2.15.9.1




NUMBER
MAINTAIN SAFETY GUARDS AND PADS 2.15.10
Replace spent ammo screen guard magnet 2.,15.10.8
TURRET AMMUNITION RACKS 2.,15.11
Replace ammo rack plunger 2.15.11.1
Replace ammo tube and hinge 2.15.11.6
TURRET BLOW-OUT PANEL ASSEMBLY 2.15.12
Replace side blow-out panel and frame 2.15.12.1
RADIO ANTENNA MOUNT 2.15.13
Replace receiver/transmitter antenna mount 2.15.13.1
INTERNAL GUN TRAVEL LOCK 2.15.14
*Replace gun elevation lock quick release pin 2.15.14.1
TIRRYT PI.ATFORM 2.15.15
*Replace hull-turret slipring cover 2.15.15.1
*Replace turret harness channel cover 2.15.15.2
P SYTFRNA[ STAWAGE ROXES 2.15.16
Replace left exterior stowage box assembly 2.15.16.1

8
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NUCLEAR, BIOLOGICAL, CHEMICAL (NBC) SYSTEM

ORIFICE AND HOSE ASSEMBLY
Replace NBC orifice assenbly

HEATER UNIT
Replace NBC heater units

HOSE AND TUBE ASSEMBLY
*Replace NBC slipring tube assemblies

NBC FILTER ASSEMBLIES
*Replace NBC gas filters

12

NUMBER

2.12

2.12.1
2.12.1.1

2.12.2
2.12.2.1

2.12.3
2.12.3.1

2.12.4
2.12.4.1
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NUMBER

ARMAMENT SYSTEM 2.18
105 mm GUN MOUNT ASSEMBLY 2.18.1
*Replace 105 mm gun replenisher 2,18.1.3
Align MRS to GPS daylight sight 2.18.1.9
& GRENADE LAUNCHER 2.18.2
Replace grenade launcher electrical harness covers 2.18,2.1
;! LOADER'S WEAPON STATION 2.18.3
f' *Replace Loader's machine gun mount h~lder assembly 2.18.3.2
3
COAXIAL MOUNT 2,18.4
Replace coaxial machinegun solenoid 2.,18.4.11
Adjust coaxial machinegun firing solenoid 2.18.4,12
COMMANDER'S WEAPON MOUNT ASSEMBLY 2.18.5
Replace Commander's weapon mount equilibrator 2.18.5.3
4
3
{
K
\
3
b
¢ 13
L . e . - e+ e+

..............................
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HYDRAULIC SYSTEM

HYDRAULIC LINES AND FITTINGS
*Replace gun elevation control hydraulic hose assemblies
*Replace hydraulic pressure gage hoses and fittings
Replace slipring hydraulic lines, hoses, and fittings
*Replace hydraulic pressure gage and adapter

AZIMUTH SERVO ASSEMBLY
*Replace azimuth servo filter

*/#Replace azimuth servo assembly
Bleed air from azimuth hydraulic system
Check and adjust drift

ELEVATION SERVO ASSEMBLY
*Replace elevation servo

*Replace elevation servo filter

ELEVATION ACCUMULATOR ASSEMBLY

*Replace manual elevation accumulator assembly

MANUAL ELEVATION HANDLE PUMP ASSEMBLY
*Replace elevation hand pump handle assembly

Bleed air from manual elevation hydraulic system

ELEVATION MECHANISM

Replace elevation mechanism struts

TRAVERSE GEARBOX ASSEMBLY
Adjust backlash setting

TRAVERSE MECHANISM

Service traverse mechanism

14

2.7

2.7.3

2.7.3.1
2.7.3.2
2.7.3.3
2.7.3.8

2.7.4

2.7.4.1
2.7.4.2
2.7.4.3
2.7.4.4

2.7.5
2.7.5.1
2.7‘5.2

2.7.6
2.706.1

2.7.7
2.7.7.1
2.7.7.5

2.7.8
2.7.8.1

2.7.9
2'709.1

2.7.10
2-7.10.2
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HYDRAULIC RESERVOIR
Inspect hydraulic reservoir

Replace reservoir sight gage

ELECTRICALLY DRIVEN HYDRAULIC PUMP
Troubleshoot auxiliary hydraulic pump fault symptom

FILTER MANIFOLD ASSEMBLY
Replace hydraulic filter manifold and fittings

RELIEF VALVE AND TUBE ASSEMBLY
Replace hydraulic relief valve and tube assembly

MAIN ACCUMULATOR
*Replace main accumulator
*Service main accumulator

*Replace main accumulator charging valve

HYDRAULIC POWER DISTRIBUTION VALVE

*Replace hydraulic power distribution valve

AMMUNITION DOOR HYDRAULIC ACTUATOR

*Replace ammunition door hydraulic actuator

NUMBER

2.7.11
2.7.11.2
2.7.11.4

2.7.12
2.7.12.3

2.7.13
2.7.13.1

2.7.14
2.7.14.1

2.7.15

2.7.15.1
2.7.15.2
2.7.15.4

2.7.17
2.7.17.1

2.7.18
2.7.18.1
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OPERATION, INSTALLATION, AND REFERENCE DATA
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#Set-Up STE/XMI Test Set
#Conduct Self-Test

#Conduct Adapter Test
#Shut-Down STE/XMI Test Set
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TURRET ELECTRICAL SYSTEM

COMMANDER'S CONTROL PANEL

*Replace Commander's control panel indicator lamps
or lenses

LOADER'S PANEL

*Replace Loader's panel indicator lamps or lenses

TURRET NETWORKC 80X

*Replace turret networks box

HULL-TURRET SLIPRING UNIT ASSEMBLY
*/#Replace hull-turret slipring

BLASTING MACHINE ASSEMBLY
#Test blasting machine

*Replace blasting machine

TURRET VENTILATION BLOWER ASSEMBLY

*Replace turret vent blower inlet screen

CWS AZIMUTH DRIVE ASSEMBLY
*Adjust CWS azimuth drive assembly

COMMANDER'S POWER CONTROL UNIT ASSEMBLY

*ieplace commander '8 power control unit

CLECTRICAL HARNESS
#Replace electrical harnesses (general instructions)
Replace electrical harness 1W101
Replace electrical harness 1W204
Replace electrical harness 1lW3("

Replace electrical harness 1Wli4

17
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NUMBER

2.16

2.16.1

2.16.1.3

2.16,2
2.16.2.3

2.16.3
2.16.3.7

2.16.4
2.16.4.1

2.16.5
2.16.5.2
2.16.5.5

2.16.6
2,16.6.3

2.16,7
2.16.7.1

2.16,8
2.1().8.1

2.16.9
2.16.9.1
2.16.9.3
2.16,9.22
2.16.9.34
2.16.9.43




SWITCH ASSEMBLIES

*Replace zero elevation switch assembly

TURRET DOMELIGHT
*Replace domelight rheostat knob

18

NUMBER

2,16,10
2.16,10.1

2.16.11
2.16.11.1
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FIRE CONTROL SYSTEM

GUNNER'S PRIMARY SIGHT ASSEMBLY

*Purge and charge GPS
Replace GPS filter/clear/shutter switch

Adjust GPS day sight counter rotation scaling
*Replace GPS

COMMANDER'S GPS EXTENSION ASSEMBLY

*Replace Commander's GPS extension

ELECTRONICS RACK ASSEMBLY

*Replace electronics rack jumper assembly (computer
electronics units, thermal electronics units, LOS
electronics box)

*Replace electronics rack shock mounts (floor)

LOS ELECTRONICS UNIT

#Replace LOS electronics unit

BALLISTIC COVER, HANDLE, AND LINKAGE
Replace GPS ballistic cover door

GUNNER'S AUXILIARY SIGHT ASSEMBLY
*Purge and charge GAS
*Replace GAS panel reticle power switch

COMMANDER'S WEAPON STATION SIGHT ASSEMBLY

*. . .
Purge and charge CWS sight

COMPUTER ELECTRONICS UNIT ASSEMBLY

*/#Replace computer electronirs unit (CFU)

~

+OMPUTER CONTROL PANLI.

*Replace computer :ontrol panel (CCP)

19

NUMBER

2.14

2.14.1

2.14.1.17
2.14,1.18
2.14,1.19

2.14.1.20

2.14,2
2.14.2.4

2.14.3

2.14.3.1
2.14.3.4

2.14.4
2.14.4.1

2.14.7
2.14.7.1

2.14.8
2.14.8.3
2,14.8.7

2.14.9
2.14.9.3

2.14.10
2.14.10.1

2.14.11
2,14.11.3
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GUN TURRET DRIVE ELECTRONICS UNIT

*Replace gun turret drive electronics unit

CROSSWIND SENSOR

*Replace crosswind sensor

CANT ASSEMBLY

*Replace cant unit

RATE GYROSCOPE ASSEMBLIES
Replace hull gyroscope

GUNNER'S HANDLE ASSEMBLY

*Replace Gunner's control handle assembly

LASER RANGEFINDER

*Purge and charge laser rangefinder

THERMAL IMAGING SYSTEM

Clean TIS image control unit optical surface

REMOTE THERMOMETER

Replace remote thermometer

LOADER'S UNITY PERISCOPE

Replace Loader's periscope mirror mount assembly

COMMANDER'S CONTROL HANDLE

*/#Replace Commander's contrnl handle assembly

CWS MANUAL ELEVATION DRIVE

Replace CWS cable assembly and lever

20

NUMBER

2.14,12
2.14.12.2

2.14.13
2.14.13.3

2.14.14
2.14.14.2

2.14.15
2.14.15.1

2.14.16
2.14.16.1

2.14.17
2.14.17.3

2.14.18
2.14.18.6

2.14.19
2.14.19.1

2.14,20
2.14.20,1

2.14,22
2.14,22.1

2.14.24
2.14.24.2
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Training Materials

The training materials for each module are presented in Appendixes A

through H as:

Appendix A 19E Operator Requirements
Appendix B Turret Assembly

Appendix C NBC System

Appendix D Armament System

Appendix E  Hydraulic System
Appendix F STE/XMl Test Set
Appendix G  Turret Electrical System
Appendix H Fire Control System

The materials for each module are organized into three main parts:

Part 1 Lesson Plan Outline
Part 2 Component Outline
Part 3 Task Analysis Outline

Lesson Plan Outline.! The lesson plan outline is written for the entire

module and includes the following sections:

A.

F.

Training Objective for the module to include
the task, conditions, and standard.

Intermediate Training Objective (ITO) for the
module. This is currently described as (None)
but some ITO may be included by the developer
when the entire training program is completed.

Administrative Instructions for conducting the
training. The information for each heading to
be provided by the developer.

Sequence for conducting the training and testing.?
Safety Instructions for the module. This is
currently not described, but any specific, non-

traditional safety requirements should be described.

Additional Comments and Information specific to
each module.

A sample Lesson Pran Dutlire for the Turret Assembly module is at Figure 2,

Component Outline. The component outiine includes the:

A.

B.

Moduie of which the component is a part.

Component as described in Task and Skiil Analysis
Report, Final, {XM1] for the Tank, Combat, Full

Tracked 105-MM -Gur_l_.

1Basic principles of and guidance for performance-oriented instruction
are at Appendix 1.

2A discussion on test development and some performance test examples are
at Appendix J.

21
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A.

D.

E.

LESSON PLAN OUTLINE

TURRET ASSEMBLY

TRAINING OBJECTIVE

TASK: Each mechanic will meet the MEASUREMENT criteria for
during training and end of training for the 24 tasks
in the Turret Assembly module.

CONDITIONS: As described in the PRELIMINARY and FOLLOW ON PROCEDURES.

STANDARD: See MEASUREMENT for each task.

INTERMEDIATE TRAINING OBJECTIVE

{None)

ADMINISTRATIVE INSTRUCTIONS

1. When training will be given:

2. Training location:

3. Who will be trained:

4, Principal and assistant instructors:

5. Equipment and materials: As described for each task.

SEQUENCE

1. State training objective and reason for learning the tasks.

2. Demonstrate or have assistant(s) demonstrate each task.

3. Conduct walk-through/practice session-by having mechanics
demonstrate each task. Circulate among the mechanic and
critique their performance.

4. Test mechanics individually. If a mechanic cannot perform a
step of a task, you may show him how to perform the step, and
continue the test or have the mechanic go practice or study.
Before the mechanic can be signed off on a task, he must perform
the test with no prompting,

SAFETY INSTRUCTIONS

Figure 2. Sample lesson plan outline for the
turret assembly module.

22

e




LAm e s amas e e 2cn o D o aue o

F.

ADDITIONAL COMMENTS AND INFORMATION

The MEASUREMENT requirements for tasks in each component are pre-
sented on the cover sheet for the component (Component Outline)
rather than as part of the task.

The Measurement part for each task identifies the start and stop
points for measuring time and describes how to assess the accuracy
of performance. Measurement specifications are presented for

two stages of iearning. During the first stage, training, time
is the principal concern. The mechanic should perform the task
faster during successive performances, until at the second stage,
the end of training, the performance time meets the on-the-job
time requirement, The accuracy requirement during training is
simply that the mechanic perform the task exactly as described
under Mechanic Will, Measurement at the end of training, will
focus on products of successful task performance whenever such a
focus is practical, A thorough discussion of the measurement
issue is in Analyzing Tank Gunnery Engagements for Simulator-
Based Process Measurement.-®

The procedures described under MECHANIC WILL for each task are
derived from Task and Skill Analysis Report, Final, [XM1l] for the
Tank, Combat, Full Tracked 105-MM Gun. Chrysler Corporation,
1979. There is a possibility that the procedures have changed with]
design changes in the XM1l. The procedures should be updated for
the XML based on current TMs and actual hands-on verification
during the instructor training phase for the OT. Then, during DT,
the procedures for each task should be tried out on the training
device and the discrepancies in XMl procedures and device proced-
ures noted. Any changes in the described procedures may require a

change in the MEASUREMENT requirement for the task.

Figure 2 (Cont'd.). Sample lesson ﬁlan outline for the
turret assembly module.

1Bo1dovici, J.A. Analyzing Tank Gunncry Engapements for Simulator-Based

Process Measurement. Fort Knox, Kentucky: Human Resources Research

Organization (HumRRO), Final Report 78-4, 1978.
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C. Performance Outcomes listing the task(s) to be
trained in the component and the end of training
performance time. (No times are given for the
tasks in the 19E Operator Requirements module as
the times have not yet been established.)

D. Measurement specifications for each task. (These
are presented in the Task Analysis Outline for
the 19E Operator Requirements Module).

A sample component outline for the traverse gearbox assembly is at
Figure 3.

Task Analysis Outline. The task analysis outline for each task in
the program’ includes:

A. Task number and title,

B. Parts (new/replacement) to do the task.

C. Tools to do the task.

D. Expendables required on hand to do the task.

E. Preliminary Procedures to assist the developer/
trainer/instructional personnel in identifying
conditions for performing the task. These are
not considered part of the task and parts, tools,
expendables, and time does not pertain to them.

F., Mechanic Will describes the responses to be
measured, and includes, as Notes, any information
that will enhance task performance.

G. Follow On Procedures to be performed after the
last step in "Mechanic Will." During training
these should not be done.

H. References indicates the documents and pages where
the task description was found by the developers

1The discussion regarding ihe task analysis outline applies to the tasks for
components in Appendixes B. C. D, F, G ard H. The formats in Appendixes A

and F are different. The format for Appendix A includes four parts, as
follows:

1. Conditions/Stimulus
2 Action

3. Measurement

4. References

The format in Appendix F is merely the task description provided in
™ 9-4910-572-144P,

24




I. Time is for performing the activities under
"Mechanic Will" and represents an initial time
estimate taken from either maintainability
analysis reports whenever possible or the
experience of TASA developers. The times
should be verified during the instructor
training phase for the OT.

A sample task analysis outline for adjust backlash setting is at Figure 4.

Publications

A list of the publications required to conduct the training is

presented in Table 1.
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE
MODULE:
liydraulic System (2.7)

COMPONENT:
Traverse Gearbox Assembly (2.7.9)

PERFORMANCE OUTOOMES :
Mechanic will:

2.7.9.1 Adjust backlash setting. (6 minutes)

MEASUREMENT
(for each task)

Time - Between end of initiating stimuli and comple-

During Training: tion of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by -mechanic.,

Time - Between end of initiating stimuli and comple-

tion of task, not to exceed job-time require-
End of Training: ments.

Accuracy ~ As indicated by:

Task 2.7.9.1 a. Adjusting screw tightened six or seven
turns beyond contact point. (See NOTE A
on task sheet).

Figure 3. Sample component outline for the
traverse gearbox asscmbly, .
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TASK 2.7.9.1 ADJUST BACKLASH SETTING

PARTS: None

TOOLS : Socket, socket wrench, 3/8 inch square drive, 9/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Extension, socket wrench, 3/8 inch square drive, 3 inch

EXPENDABLES: None

PRELIMINARY PROCEDURES:

None

MECHANIC WILL:

1. Remove cover from traverse gearbox by hand.

2. Loosen adjusting screw to the left using socket, extension,
and handle.

NOTE A: The contact point is when the anti-backlash
pinion contacts the turret drive ring. Con-
tact point will be indicated when adjusting
gcrew suddenly gets harder to turn.

3. Turn adjusting screw right to contact point using socket,
extension, and handle.

4. Tighten adjusting screw six or seven more turns after
contact point is reached.

5. Put cover on traverse gearbox.
FOLLOW ON PROCEDURES:

None

REFERENCES : .

DEP 9-2350-255-34-2-2-1; p. 2=54.

{IkE:

6 Minutes

Figure 4. Sample task analysis outline for
adjust backlash setting.
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CHAPTER 2

DATA REQUIREMENTS

In order to evaluate the effectiveness of this maintenance training
program, data will be needed in three areas:
. Training resource requirements (Issue 2.2.4)

+» End of training qualification testing
(Training effectiveness) (Issue 2.2.2)

. Job performance evaluation (Training transfer)
(Issue 2.2.3)

Training Resource Requirements

This information will be used to estimate the cost of developing
and implementing the training program. The forms provided in Appendix
K should be used to report the information. Explanations of the entries
for each are as follows.

Personnel Requirements. This form should be completed for each

person who is involved in setting up or running any part of the main-
tenance training program. They may have been involved in administrative
details and logistics of the program (Planning), in the writing and
review of written materials to be used in running the program (Develop-
ment), in the actual running of the program as instructor, assistant,
or tesat admintiatrator (Conduct), or in the evaluation phase of the end
of course testing, conducted on the XM1 for tasks trained on the TOM-T
(Evaluation). (This evaluation phase is explained in greater detail
below.) For each of these four functions in which the person worked,
indicate whether he filled a primary role, directing or responsible for
major areas of work, or whether he was in a support position, assisting
or under the supervision of someone in the primary role. The number of

hours the person spent on each function should also be noted.

29




oy

'

o s ans SER b Aa St e
. h

Equipment Use. This form contains a list of all expendable items

projected to be required for conduct of the maintenance training pro-
gram. For each item, the instructor should use the form to record the
quantity expended. If other items are required, they should be added
to the 1list, and the module and task for which they are required should
be noted.

Training Report. This form will be used to record the instructor

and mechanic time required for training each task. The date and time
when the instructor demonstrates the task to the mechanics should be
recorded. After the demonstration, the instructor will conduct a walk-
through of the task and supervise practice of the task for each mechanic
(see Appendix I). When the mechanic and the instructor feel that the
mechanic is able to perform the task, he should be tested. (Tests of
tagsks trained on the TOM~T Turret Mock-Up and the XMl tank should be
constructed according to principles in Appendix J. Tests of tasks trained
on the TOM-T Programmable Maintenance Trainer will be conducted using the
device Test Mode.) If the mechanic does not perform the task to the
training standard, the instructor should remediate the mechanic (on the
TOM-T Programmable Maintenance Trainer, switch to Practice Mode) and then
conduct the test again. When the mechanic performs the task to the
training standard, the instructor should note the date, time, and number
of test attempts on the Training Report. (For tasks trained on the

TOM-T Programmable Maintenance Trainer, a printout of the mechanic's test
trials should be obtained and kept for record; number of attempts may be

read from the printout.)

30
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End of Training Qualification Testing (Training Effectiveness)

.rf.vTW.vw T Ty f-.v.—r

In order to determine whether mechanics are qualified at the end of
training, and in order to measure the effectiveness of the training, end
of training tests will be administered to all mechanics. The end of
training tests for tasks trained on the TOM-T Turret Mock-Up and XMl
tank will be selected from among the tests developed for during training
testing. For task trained on the TOM-T Programmable Maintenance Trainer,
the device Test Mode will be used., The following guidelines should be
followed in selecting the tests to be used:

1. A minimum of forty (40) tests should be selected.
2. Ten (10) of the tests should be for tasks that were
trained and are to be tested solely on the TOM-T

Programmable Maintenance Trainer. (Note: No more
than three malfunctions should be induced for any

task, and the malfunctions should be noted for
use in Job Performance Evaluation testing.)

3. Ten (10) of the tests should be for tasks that were
trained and are to be tested solely on the TOM-T
Turret Mock-Up.

4., Ten (10) of the tests should be for tasks that
require the use of both of the TOM-T devices. If
there are not sufficient such tasks, chese tests
should be selected from among those that require
either of the two devices (paragraphs 2 and 3).

5. Ten (10) of the tests should be for tasks that
were trained and are t. be tested solely on the

XMl tank.
6. At leant three tedatys should be selectend {rom ench
of the ~i+ht maivicr ance modules and the treouble-

shonting modni-

7. 7The 'eats e lecreg should b varied from class to
class; at least 1O tests for cacn class should
not have hecen used for qualification of the
previous class.

8. 1If you or scmeone else wants to test any “dditional

tasks, you mav do so  The criteris in peragraphs 1-7
are minimum selection criteria.
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9. The mechanics should not be informed of which
tests are to be used for end of training quali-
fication.

As with the during training tests, when a mechanic cannot perform
a step of the task, the instructor should coach him in correct performance.
Again, the mechanic makes as many attempts as needed to perform the test
to the standard without coaching. The instructor should use the End of
Training Report Form to record number of attempts. He should also make
a note of any steps for which the mechanic required coaching, on any and
all attempts of the test.

For tasks trained on the TOM-T Programmable Maintenance Trainer, the
test is again administered in the device Test Mode. The 1instructor should
switch the device to Program Mode when the mechanic requires coaching.

A printout of the mechanics test trials should be obtained and kept for

record; number of attempts and steps requiring coaching may be read from

the printout.

Job Performance Evaluation (Training Transfer)

The purpose of the evaluation phase of the training program is to
determine the extent to which learning on the TOM-T devices is associated
with performance on the XMl tank itself. 1In order to measure the degree
of transfer, the job performance evaluation will consist of tests admin-
istered on the XM1l. The tests to be used are the ones selected for
qualification testing for those tasks trained solely on the TOM-T devices
(paragraphs 2, 3, and 4 of the preceding section; minimum of 30 tests).

The evaluation testing is similar to both the during training and
the end of training testing. Agaln, the same test conditions and
scoresheets are used. Mechanjcs are allowed only one attempt, but may be
coached on any performance measure. If coaching is necessary, the per-

forzance measure is marked with a "C" in the Fail column of the scoresheet.
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At the conclusion of the test, the instructor or test administrator
should mark on the End of Training Report in the XMl column a GO

for the test if the mechanic performed the test to the end of training
standard. If the mechanic fails any performance measures, the test
administrator should note which performance steps required coaching or
were failed but not coached. Note that these results are not used for
qualification purposes. The graded scoresheets, marked "XM1" at the

top, should be attached to the End of Training Report.
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LESSON PLAN OUTLINE

19E OPERATOR REQUIREMENTS

TRAINING OBJECTIVE

TASK: Each mechanic will meet the MEASUREMENT criteria for

during training and end of training for the 18 tasks
in the 19E Operator Requirements module. -

CONDITIONS: See CONDITIONS/STIMULUS for each task.

STANDARD: See MEASUREMENT for each task.

INTERMEDIATE TRAINING OBJECTIVE

(None)

ADMINISTRATIVE INSTRUCTIONS

1.

4,

When training will be given:
Training location:
Who will be trained:

Principal and assistant instructors:

5. Equipment and materials: As described for each task.

SEQUENCE

1. State training objective and reason for learning the tasks.

2. Demonstrate or have assistant(s) demonstrate each task.

3. Conduct walk-through practice session by having mechanics demonstrate
erch taskt, Circulate among the students and critique their performance.

4, Test mechanics individually. If a mecianic camnot perform a step

of a task, you may show him how to perform the step, and continue
the test or have the mechanic go practice or study. Before the
mechanic can be signed off on a task, he must perform the test
with no prompting.

SAFETY INSTRUCTIONS

A-2
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F. ADDITIONAL COMMENTS AND INFORMATION

The tasks in this module are tank operator tasks which are pre-
requisite for doing the maintenance tasks that follow, As such,
it is mandatory that each mechanic be proficient on these tasks.,

‘Thc divasurement part for each task identifies the start and stop
points for measuring time and describes how to assess the accuracy
of performance. Mcasurement specifications are presented for

twvo stages of learning. During the first stage, training, time

is the principal concern. The mechanic should perform the task
faster during successive performances, until at the second stage,
the end of training, the performance time meets the on-the-job
time requirement., The accuracy requirement during training is

simply that the mechanic perform the task exactly as described
under Action. Measurement at the end of training, will

focus on products of successful task performance whenever such a
focus is practical. A thorough discussion of the measurement

issue is in Analyzing Tank Gunnery Engagements for Simulator-
Based Process Measurement.,

L

The tasks in this module are numbered according to the numbering
system used in Development of Training Objectives for XMI UCOFT.2
The task analysis outline for each task in this module is taken
directly from the referenced work.

[ |
¢
3
4
p
:
F‘ Igoldovici, J.A., Analyzing Tank Gunnery Engagements for Simulator-Based
r Process Measurement. Fort Knox, Kentucky: Human Resources Rasearch
Organization (HumRRO), Final Report 78-4, 1978.
3
f 2Harris, J.H., Campbell, C.H., Kraemer, R.E., and Bessemer, D.W.
} Development of Training Objectives for XMI UCOFT. Fort Knox, Kentucky:
| Human Resources Research Orgapization (HumRRO), Woriing Faper, 1980.
4
.
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

‘!: MODULE:
: 19E Operator Requirements

COMPONENT :

Prepare Gunner's Station for Operation

PERFORMANCE OUTCOMES:
Mechanic will:

1A Enter Gunner's station.

4A Perform before operations maintenance checks and services on
Gunner's station.

MEASUREMENT :
As described for each task on Task Analysis Outline.
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TASK 1A: ENTER GUNNER'S STATION

S amad

( CONDITIONS/STIMULUS

System State: Table A, Column lA; and, hatches closed and secure,
and keys for hatch padlocks.
Gunner Location: Outside tank.
Initiating Stimuli: TC tells Gunner to prepare station for operation.

ACTION

Gunner will: 1. Mount tank using step on left forward skirt
panel and handhold,

2. Unlock padlock on Loader's hatch,

3. Grab handle on hatch and move hatch to full
open position.

4. Move hatch toward closed position to check
that hatch~open lock is hooked.

5. Enter tank through Loader's hatch, stepping
on Loader's seat, then down to turret floor.

6a. Turn VEHICLE MASTER POWER switch on Commander's
control panel ON by pulling switch out and
ralsing to ON position.

6b. Turn TURRET POWER switch on Commander's comtrol
panel ON,

7. Chack that VEHICLE MASTER POWER light and TURRET-
POWER light on Commander's control panel come
on.

8, Verify that VEHICLE MASTER POWER light om
Driver's master panel comes ON,

9. Release VEHICLE MASTER POWER switch.

NOTE A: Switch returns to center position,

10. Turn domelight lever to white light (for day
operations) by moving lever away from red
mark on domelight housing; orx, to red light
(for night operations) by moving lever

F. toward red mark on domelight housing.

% 11. Turn domelight knob clockwise to increase
light or counterclockwise to decrease or
shut off light,

NOTE B: Perform Steps 12, 13, 14, 15 if resat .
of crew 18 in the tank.

L
] 12. Step up on Loader's seat.
13, Grasp hatch-closed latch handie. .
* 14, Pull hatch-open lock handle forward and pull
{ hatch closed while stepping down from seat.
_ 15. Turn hatch-closed latch handle to LOCKED

{ ! poaition.
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MEASUREMENT

Time

Between end of initiating stimuli and
During Training: rest of crew is in tank).

Accuracy = As indicated by match between steps
given above and steps performed by
Gunner.

Time = Betwecn end of initiating stimuli and
End of Training: completion of Step 11 (or Step 15 1if
rest of crew is in tank).
Accuracy = As indicated by:

. VEHICLE MASTER POWER lights ON,

« Domelight ON,

+ Turret domelight lever on whitelight
for day operations or red light
for night operations.

+ Loader's hatch~closed latch handle
LOCKED (1if reet of crew is in tank),

REFERENCES

DEP 9-2350-255-10-1; p. 2-111, p. 2-63.
DEP 9-2350-255-10-2; pp. 2-27 to 2-29.

completion of Step 11 (or Step 15 {f
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TASK 4A: PERFORM BEFORE-OPIRATIONS MAINTENANCE CHECKS
AND SERVICES ON GUNNER'S STATION

CONDITIONS /STIMULUS

System State:

Gunner Location:

Initiating Stimuli:

ACTION

Gunner will:

Tablc A, Column 4A; and, an operational radio
intercomnunications system, Guaner and TC
CVC helmets, a predctermined frequency set
on the radio, gas mask M25A1, TM 9-2350-
255-10-1, and DA Form 2404.

In Gunner's station.

Task 3A 1s completed.

1. Adjust Gunner's seat, browpads, and chest~
rest (see Task 2A). ,
2, Check seat cushion for rips and tears,
3. Operate intercommunications equipment (see
Task 3A).
4. Check Manual Gun/Turret Controls as follows:
a. Tell Loader to unlock turret traverse lock.
b, Unlock main gun elevation travel lock as
follows:
l.. Press button on end of lock pin.
2. Remove lock pin from lock pin holes
. on main gun breech.
‘3. Swing elevation strut to turret roof.
4., Lock elevation strut to turret roof
with lock pin.

NOTE A:. GUN TURRET DRIVE switch must be in
MANUAL before unlocking or locking
elevation trave; lock.

¢. Turn AUX HYDR POWER switch to ON and check
that hydraulic pressure gage stays
between 1550 and 1650 psi.
d.. Elevate and depress main gun with manual
' elevation crank handle as follows:
1. Look into GPS vyepicee.
2. Turn FLTR/CLEAR/SHTR switech to FLTR

or CLIAR.
3. Grasp and squeeze nanual elevation
crank handic, depressing palm switch.

4, Rotatc manual clcvatien crank handle
clotiwise to clevate gun; counter-
clockwise to uepress gun.

‘e. Traverse turret itighc and left with manual
- . traverse crankhandle as follows:

1, Lookk into GPS ~vepircn,

2. Grasp and squ ~=> nannal traversa crank
nandle cloccwisn o travorse turret
to ripht; éouaterclnckwige to traverse
turret {n lejt.

2 O T ORI S OO PO VPO A S SO e e e
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Suring Iraining:

NOTE B: DMaanual traverse crank handle wheels when
paim lever is releascd.

f. Check all visible hydraulic lines for leaks.'
g8+ Check azi{muth and clevation servo mechanisms
filter pop-up buttons (only if popped
out) as follows: :
1. Push pop-up buttons.
2. Traverse turrct and clevate main gun
(sce Task 4A, Steps 4d and de).
3. Notify Tank Commander if either button
pops out again.
h. Lock main gun elevation lock as follows:
1. Move main gun breech until elevation
lock aligns with locking pin holes
on brecch. ’
2., Push button on lock pin and push lock
pin through breech and strut holes.
i, Tell Loader to lock turret traverse lock.
3. Turn AUX IIYDR POWER switch to OFF.
5. Check Gunner's Gas Particle Filter Equipment
as follows:
a. Take breakaway socket of air hose from
mount by Gunner's seat.
b. Connect hose to canister of protective
mask, M25A1.

NOTE C: GAS PARTICLE FILTER switch on Driver's
master panel must be ON.

¢. Turn air heater ON.
NOIE D: Air heater light should come on,.

d. Regulate air temperature with air heater

control knob until comfortable air
, temperature is reached.

e, Mask and check operation of filter, hose,
and connector.

£. Check microphone operation (see Task 3A).

g. Unmask and turn air heater OFF.

h. Disconnect hose from mask and toanect
breakaway socket to mount.

i. Stow protective maskh.

6. 148t any uncorrected deficlencies on DA Form 2404.

Time ~ Retwcoen ond- f iny ictdn stinmuil and
completion of “rop 5 (or & if uncor=
vecto s Ao e are found) .

Accurser - Ag indicated Uy wmatch between steps
siven above and ateps performed oy
Cunaer.
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Time - Between end of initiating stimuli and
completion of Step 5 (or 6 1f uncor~
End of Training: - yected deficiencies are found).
Accuracy ~ As indicated by:
» Deficiencics corxrrected or listed on
. operator portion of DA Form 2404.

RESERENCES ) f

DEP 9"2350—255“10"1. PP 2"47 to 2-49, P 2-141, P 2-148’ Pe 2"'149.
p. 2-167, p. 2-88.
Job Data WOrk Sheet No, PB127159.
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XM1 45 TURRET MECHANIC
COMPONENT OUTLINE

MODULE:

19E Operator Requirements

COMPONENT:

Perform Pre-Operation Checks

PERFORMANCE OUTCOMES:
Mechanic will:
3C Perform computer self test.

8C Perform boresight check.

MEASUREMENT:
As described for each task on Task Analysis Outline.

A-1il
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TASK 3C:

CONDITIONS/STIMULUS

PERFORM COMPUTER SELF TEST

System State: Table A, Column 3C.
Gunner Location: In Gunner's stationm.
Initiating Stimuli: Task 2C completed.

ACTION
Gunner will: 1.

2,
3.

4.
5.
6.
7.

8.

9.

Insure hydraulic pressure gage reads 1550 to
1650 psi.

Insure turret traverse lock is unlocked.

Insure main gun elevation travel lock is
unlocked.

Have Loader insure GUN/TURRET DRIVE switch
is set to POWERED (light is 1lit).

Insure FIRE CONTROL MODE switch is set to
NORMAL (light is lit).

Insure stabilization drift is nulled out
(see Task 2B, Steps 8 & 9).

Insure computer power switch is set to ON
(PWR light dis lit).

NOTE A: Computer power must be on for 90
seconds before starting computer
self test.

Squeeze and hold power control handle palm
switch throughout self test.

NOTE B: Do not move Gunner's or TC's control
handles during self test,

Push and release TEST button on computer panel.

NOTE C: TEST button will light and remain 1lit
throughout self test. If computer
will not perform self test (TEST light
does not light), continue with Step 10.

NOTE D: Sclf test will stop if palm switch is
rcleased. After releasing palm switch,
sclf test may not be continued., but
may be starte. mvie (Step §).

MOTA Vo 17 TFST light voes ontr, and dianlay
panel reads PALG, self test is ¢ ame
pleted with no failure- encountered.

NOTE F: If a failure is <ncountered during -
the gelf Lesc, tone WO GO light (red)
wili lighit, and the display panel will
read FAIL (flashing) for 4 seconds.
Then a failure nimber will appear in
the display {our .0 seconda. The gelf
tegt will stop.
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10.

11.

12.

If an AUTO INPUT key (CROSSWIND, CANT, LEAD,
or RANGE) 1is 1lit and flashing, continue with
Step 11.

If no keys are flashing, continue with Step 13...

If computer will not perform self teet, take
corrective action as follows:

a., Perform checks in Steps 5, 7, and 8 again.

b. If computer display panel shows numbers,
press ENTER key.

¢. Insure turret cables are connected.

d. Insure circuit breaker on panel in turret
networks box is set to ON.

NOTE G: After taking corrective action,
begin self test again (Step 8). If
self test atill doea not run, notify

organizational maintenance.

To bypass failed AUTO INPUT component and con=-
tinue self test:
a. Push and release ‘flashing AUTO INPUT key.

NOTE H: Key will remain lit, not flashing.
Display value will be 0 (zero) for cant,
crosswind, or lead failures; display
will show battle range value for range

failure.
b. Press ENTER key.
NOTE I: Input to computer from failed component

1s cancelled, and self test continues.
After self test is completed, take
corrective action (Step 12). To retura
to automatic input for component, press
lighted AUTO INPUT key.

For AUTO INPUT failures, discontinue self test
and take corrective action as follows:
a. Failure 2 - Cant sensor.
1) Insure tank is on level ground.
2) Insure cant sensor cables are connected.
b. Tailure 3 - Crosswind scnsor.
1) Insure crosuwind ncnsor cables are
connncted.
0 {aeck crosswing Tae .o L1C).
AV Caver crioaswind genso» duriag rege {£
wind s pusting.
. Yadlure 4 - Lead (Azimath va: ).
1) Insure hydraulic pressure gage reads
L5RN=T1A50 po o
2} Insume turret travevse loeck 1s unlocked,
3) Insure stabilization drift (azimuth) is
nullied out.
#ny ngure gunne-'s rod IC'a eoatret hanales
ware not movad dorvd o 1 et
%' Insure GUN/TURRET DFIV® POWERLD 1ight ia
i,
6) Insuia FIAE CONTROL MODE NORMAL light s
' 1ita

1‘\-—1 1
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13.

d. Failure 8 - Range (laser rangefinder).

NOTE J:

1) Insure LRF RANGE switch is set to SAFE.

2) Insure LRF buttons on gunner's and TC's
control handles were not pressed
during seclf test, ..

3) With LRF RANGE ewitch set to SAFE, turn
TURRET POWER switch to OFF and back to
ON to reset laser,

After taking corrective actions, begin
self test again (Step 8). If failure
still appears, notify organizational

maintenance. Input data manually as

required (see Task 2G).

For computer failures (other than AUTO INPUT)

take corrective action as follows:

Failure 1 ~ Computer. ‘

1) Enter AMMO TEMP (see Task 1G) and repeat
self test.

2) If failure 1 occurs again, enter all
manual inputs (Task 1G) and recharge
computer battery by leaving TURRET
POWER switch set to ON for one hour.

b. Failure 5 - Sight stabilization (elevation
rate).
1) Insure main gun elevation travel lock is
unlocked.

d.

2) Insure stabilization drift (elevation)
is nulled out.

3) Insure gunner's and TC's control handles
were not moved during self test.

4) Insure GUN/TURRET DRIVE POWERED light is
lit.

5) Insure FIRE CONTROL MODE NORMAL light 1is
lit.

Failure 6 - GPS reticle servo.

1) Inform TC of failure.

Faillure 7 - Data link (sight-gun link).

1) Insure main gun 1s at least 3 degrees
away from maximum depression/elevation.

2) Insurc palm switches were released after
previoun velt tent,

3) Tasure turret tvaverne npd pon elevation
Tocks are wr'laciid

4) iInsure GUN/TURRET DRIVE FOURRED light s
lit.

2 fusvre FLRE TONLRUL MODE hURMAL light is
lit.

6) With FIRE CONTFOI MODE set to FMER, if ~

stabilization drift occurs (see Task 2B,
Step 8), notify organizational maintenana,

NOTF K: After taking covvective action(s) run
self teect annin (Grep B). Tf game
failure atill ~ penzs, o fify organiza-
tional maintenance

A-14
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MEASUREMENT Time = Betwcen end of initiating stimulus and
) completion of Step 9 (after corrective
During Training: ‘action(s) taken as required).

Accuracy = As indicated by match between steps given
above and steps performed by Gunner, ..

Time ~ Detwcen end of initiating atimulus and
completion of Step 9 (after corrective
End of Training: actions taken as required).
Accuracy -~ As indicated by:
. Before self test is started (Step 8):
= Hydraulic pressure gage reads 1550-1650 psi.
~ Turret traverse and main gun elevation
locks are unlocked. ’
GUN/TURRET DRIVE POWERED light is 1lit.
FIRE CONTROL MODE NORMAL light is 1it.
Stabilization drift (azimuth and ele-
vation) is nulled out.
~ Computer PWR light is 1lit for 90 seconds.
« Self test ends with no failures encountered,
or . After corrective actions are taken, com=
ponents still failing self test are
reported to organizational maintenance. -

REFERENCES

DEP 9-2350-255-10-1; pp. 2-123 to 2-125, p. 3-18, pp. 3-20 to 3-22,
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TASK 8C: PERFORM BORESIGHT CHECK

CONDITIONS/STIMULUS

System State!

Gunner Location:
Initiating Stimuli:

ACTION
Gunner will:
or
v
MEASUREMENT

During Traiuing:

End of Training!

Table A, Column 8C; and, a boresight target at a
range near 1200 meters, and a muzzle borescope
inserted in main gun muzzle so that top and bottom
witness marks on gun muzzle are aligned with marks
on borescope, and eyepiece is on right of gun tube.

In Gunner's station.

Task 7C 18 completed.

1. Turn GUN SELECT switch to MAIN.

2. Turn FIRE CONTROL MODE switch to EMER.

3a., Insert 1200 meters range into computer manually

_ (see Task 2G).

3b. Insert 1200 meters range by lasing on target
(see Task ). )

4. Press BORESIGHT key on computer control panel.

5. Turn FLTR/CLEAR/SHTR switch to FLTR or CLEAR.

6. View through GPS eyepiece and lay borescope reticle

: ‘dot on clearly defined point on target by
laying gun from low to high and from left to
right. :

NOTE A: Do not overshoot and return.

" 7. Verify that GPS and borescope reticles are +

0.3 mils,

NOTE B: Complete GPS boresight procedure
(see Task 1K) and boresight muzzle
reference sensor (see Task 2x) if GPS
and borescope reticles are not +
0.3 mils. -

8. Turn GUN SELECT switch to TRIGGER SAFE.
9. Jurn FIRE CONTROL MODE switch to NORMAL.

Time = Between end of injtiating stimuli and
completion of Ste- G.

Accuracy = Aes indicated by match by tweon steps
civen above and steps performed by,
Cunner.

Time - Between end of initiating stimuli and
completion »f Stor 4,
Accusacy - As indicated by 7S and bovescope raticles
‘_t 0s3 miin.




.......

REFERENCES .

DEP 9-2350-255-10-1; p. 2-130, pp. 2-158 to 2-139.
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XM1 45C TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
19E Operator Requirements

COMPONENT ¢
Operate Power Control Handles

LI ot ai Saa ase,

PERFORMANCE OUTCOMES:
Mechanic will:

NG

T KN
[

1F Traverse turret using power control handles.

2F Elevate and depress main gun using power control handles,

T v

h MEAS UREMENT :
- As described for each task on Task Analysis Outline.

T v

Y

A-18
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TASK 1F:

CONDITIONS/STIMULUS

TRAVERSE TURRET USING POWER CONTROL HANDLES

System State» Table A, Column 1F.

Gunner Locati

on: In Gunner's station.

Initiating Stimuli: Tank Commander tells Gunner to traverse turret 90%

ACTION

in either direction and in opposite direction
~until gun tube is centered over front deck, using
power control handles.

Gunner will: 1. Grasp power control handles and squeeze

MEASUREMENT

either or both power control handle palm
switches,

2. With palm switches squeezed, turn power control
handles to traverse turret.

NOTE A: Turret traverses clockwise while
handles are turned clockwise of center
position; turret traverses counter-
clockwise while handles are turned
counterclockwise of center position.

NOTE B: Traversing speed increases as handles
are turned further and slows as
handles are turned toward center posi-
tion,

NOTE C: Releasing palm switches causes turret
to stop moving. When power control
handles are released, handles return
to center position.

Time

Between end of initiating stimuli and
return of gun tube to center position

During Training: over front deck.

Accuracy = As Indicated by watch between steps plven
above and actions performnd by Guaner.

Time - Betwren ond of initlating si wald and
return of gun tube to center position

Ead of Training: over {ront deck,

REFERENCES

Accuracy - As indicated by: .
. Turr2t is truvexscd at least 90X
elther direction.
» Turret is traversed opposite direc-
tion until gun is cenlered over
front deck,

DEP 9-2350--255-10~1; pp. 2~-14t to 2-143.

A-10
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TASK 2F: ELEVATE AND DEPRESS MAIN GUN USING POWER CONTROL HANDLES

CONDITIONS/STIMULUS

System State: Table A, Column 2F,
Gunner Location: In Gunner's station.

Initiating Stimulit Tank Commander tells Gunner to elevate main gun
10° above zero elevation, depress main gun 10°
below zero elevation, and return main gun to
zero elevation, using power control handles.

Gunner will: 1. Grasp power control handles and squeeze either
or both power control handle palm switches.
2, With palm switches squeezed, rotate power control
handles to elevate or depress main gun.

‘NOTE A:

REFERENCES

Main gun is elevated while power control
handles are rotated toward gunner; main

gun is depressed while handles are rota-
ted away from gunner.

Rate of movement of main gun increases as

"handles are rotated further and slows as

handles are rotated toward center posi-
tion,

Releasing palm switches causes main gun
to atop moving. . When power control han-
dles are released, handles retura to
center position.

= Between end of initiating stimuli and

return of gun tube to zero elevation.

= As indicated by match between steps

- ACTION
NOTE B:
. NOTE C:
MEASUREMENT
Time
During Training:
Accuracy
Time
End of Training:
Accuracy

given above and actions performed by
Gunner,

Betwecen end of initiating stimull and

return of pun tube to zero elevation.

As 1indicated by:
. Gun is elevated a minimum of 10° above

zero elevation.

« Gun is depressed a minimum of 10° be}ow

zero elevation.

« Gun 1g returned to zero elevation.

DEP 9-2350=255-10~1; pp. 2=141 to 2-143,

A-20

A o - . a




XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:

19E Operator Requirements

COMPONENT :
Manually Input Fire Control Data Into Ballistic Computer

PERFORMANCE OUTCOMES:
" Mechanic will:

E 1G Manually input fire control data for manual parameters into
ballistic computer.

2G Manually input fire control data for auto parameters into
ballistic computer

MEASUREMENT:
As described for each task on Task Analysis Outline.

v TV

b A-21




DL LSS JN A A At

~

T T Ty

e W E i SPE T Y I A IR A

TASK 1G: MANUALLY INPUT FIRE CONTROL DATA FOR MANUAL
PARAMETERS INTO BALLISTIC COMPUTER

CONDITIONS/STIMULUS

System State:

Gunner Location:
Initiating Stimuli:

ACTION

Gunner will:

or

Table A, Column 1G; and, Task 3C

In
TC

1.
2.

3.

4,

S5a.

5b.

6.

completed, and information for manual inputs
provided. ’

Gunner's station,

provides new information for manual input to
ballistic computer. '

Turn GUN SELECT switch to MAIN or COAX, as required.
Turn AMMUNITION SELECT switch to appropriate ammuni-
tion type, if GUN SELECT switch is set to MAIN.
Press MANUAL INPUT key for appropriate

parameter.
AMMO TEMP
BARO PRESS
AIR TEMP
AMMO SUBDES
BR ADJUST
TUBE WEAR

NOTE A: MANUAL INPUT key will light and
previously entered valve for the
parameter will display on computer
control panel. . -

Enter new value for the parameter on the
numeric keys.

NOTE B: The new value must be within the
limits shown on inside of computer
panel door.

If new value (displayed on computer control
panel) is not within limits, the MANUAL INPUT
key will flash; if that happens, press CLEAR
key and repcat Step 3.

I1f new value (displayed on computer panel) is
correct, press ENTER key.

NOTE C: Lighted MANUAL INPUT kev and display
will go out.

Repeat procedure for each position ci AMMUNI-
TION SELECT switch for Al!MO SUBDES and BR ADJUST.

NOTE D: Input for AMMO SUBDES for each ammuni-
tion type is given in chart on computer
control panel door.
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MEASUREMENT

Time

Between end of initiating stimuli and
completion of Step 5 for the final
: position of the AMMUNITION SELECT
During Training: switch.
Accuracy - As indicated by match between steps
given above and steps performed by
Gunner.

Time - Between end of initiating stimuli and
completion of Step 5 for the final
position of the AMMUNITION SELECT

End of Training: switch.
Accuracy - As indicated by:
« Correct manual input information for
each parameter appears on computer
control panel when recalled.

REFERENCES

DEP 9-2350-255-10-1; pp. 2-143 to 2-144.
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TASK 2G: MANUALLY INPUT FIRE CONTROL DATA FOR AUTO
PARAMETERS INTO BALLISTIC COMPUTER

CONDITIONS/STIMULUS

System State:

Gunner Location:
Initiating Stimuli:

ACTION

Gunner will:

or

Table A, Column 2G; and, Task 3C -

In
TC

1.

3a.

3b.

completed, and information for manual entry into
AUTO paramcters.

Gunner's station.

provides manual data for entry into AUTO
parameters. )

Press AUTO INPUT key for appropriate parameter.
CROSSWIND
CANT
LEAD
RANGE

NOTE A: AUTO INPUT key will light and previous
automatic data input value for the
parameter will display on computer
panel display.

Enter new value for parameter on the numeric
keys.

NOTE B: The new value must be within the
limits shown on inside of computer
panel door.

If new value (displayed on computer control panel)

is not within limits, the AUTO INPUT key will
flash; 1f that happens, press CLEAR key and
repeat Step 2. '

If new value entered (displayed on computer control

panel) is correct, press ENTER key.

NOTE C: 1If new value is within parameter limits,
display panel will go out. Auto input
"key will stay lit, Indicatinpg that the
computer 1s not recelving automatie
sensor data for the paramcter, and is

cperating on the iast wanual input data,

kKepeat procedure for each AUTO INPUT key.

NOTE D: To return to automatic iaput for para-
meter, press lighted AUTO INPUT key. -
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MEASUREMENT

Time - Between end of initlating stimull and
completion of Step 4 for final AUTO
During Training: INPUT key. .

Accuracy - As indicated by match between steps given

above and steps performed by Gunner.

Time

Between end of initiating stimuli and
completion of Step 4 for final AUTO
End of Training: INPUT key.

Accuracy - Correct manual input information for
each AUTO INPUT parameter appears on
computer control panel before ENTER
button is pressed.

REFERENCES

DEP 9~-2350-255-10-1; pp. 2-143 to 2-145.




XM1 455 TURRET MECHANIC
COMPONENT OUTLINE

MODULE:

19E QOperator Requirements

COMPONENT :

Operate Coaxial Machinegun

PERFORMANCE OUTCOMES:
Mechanic will:
1J Remove coaxial machinegun.

2J Install coaxial machinegun.

MEASUREMENT :

As described for each task on Task Analysis

Outline.




TASK 1J:

CONDITIONS/STIMULUS

System State:
Gunner Location:
Initiating Stimuli:

ACTION

Gunner will:

MEASUREMENT

During Training:

End of Trxaiming:

REFERENCES

REMOVE COAXIAL MACHINEGUN

Table A, Column 1J; and, coaxial machinegun cleared.
In Gunner's station.
TC tells Gunner to remove coaxial machinegun.

1. 1Insure TURRET POWER switch is OFF.

2. Insure coax safety switch is on S,

3. Wear asbestos gloves if coax has been fired
within past hour. :

4, Insure GUN/TURRET DRIVE is in MANUAL.

5. Unlock main gun elevation travel lock (see
Task 1E).

6. Elevate main gun using manual controls
(approximately 5 degrees above zero) so
hole in main gun mount for coax front
quick release pin is just above hydraulic
pressure gage.

7. Pull quick release pin from mount.

8. Open smoke box doors.

9., Slide receiver to rear and lift carefully.

NOTE A: Rear adapters will come out of
mounting grooves, and barrel will
come out of smoke enclosure tube.

Time ~ Between end of initiating stimuli and

completion of Step 9.
Accuracy - As indicated by match between steps

given above and steps performed by
Gunner.

Time = Betweenw end of inltiating stimuli and
completion of Step 9.

hccuracy - As indicated by:

. TURRET POWER switch is OFF,
. Gnav ‘s removed undamaged.

DEP 9-2350-255-10-1; p. 2-157.
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TASK 2J: INSTALL COAXIAL MACHINEGUN

CONDITIONS/STIMULUS

System State:

Gunner Location:
Initiating Stimuld:

ACTION
E Gunner will:
€
e
:
!
F! MEASUREMENT

During Training:

Table A, Column 2J; and, coaxial machinegun removed
and cleared.

In Gunner's station.

TC tells Gunner to install coaxial machinegun.

1. Insure TURRET POWER switch is OFF.

2. Insure coax safety switch is on S.

3. Wear asbestos mittens if gun is hot.

4, Insert barrel muzzle into smoke enclosure
tube.

5. Push receiver forward into mount,

6. Slide rear adapters into groove of mount.

7. Push machinegun forward until forward
mounting hole is aligned with receiver
holes, and machinegun trigger is engaged
with roller on operating lever, with no
pressure on trigger.

8. Insure main gun is elevated (approximately
5 degrees above zero) so hole in main gun
mount for coax front quick release pin
is just above hydraulic pressure gage.

9. Push front quick release pin through holes

in mount and gun until pin locks in hole.

10. Close smoke box doors.

Time - Between end of initiating stimuli and
completion of Step 10.

Accuracy - As indicated by match between steps
¢ . given above and steps performed by
Gunner,
)
X Time - Between end of initiating stimuli and
End of Training: completion of Step 10.

- Arcuracy - As indicated by:
K » TURRET POWER switch is OFF
1 » Coax is installed undamaged.
f REFERENCES

‘ DEP 9-2350-255-10-1; p. 2-151.

q
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XM1 455 TURRET MECHANIC

COMPONENT OUTLINE

MODULE:

19E Operator Requirements

COMPONENT :
Boresight Main Gun

PERFORMANCE OUTCOMES :
Mechanic will:
1K Boresight Gunner's primary sight.

2K Boresight muzzle reference sensor.

MEASUREMENT:
As described for each task on Task Analysis

‘' A-29
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TASK 1K: BORESIGHT GUNNER'S PRIMARY SIGHT

CONDITIONS/STIMULUS

System State:t Table A, Column 1K; and, tank positioned on level
ground, a boresight target at a range near 1200
meters, a muzzle borescope inserted in main gun
muzzle so that top and bottom witness marks on
gun muzzle are aligned with marks on borescope,
and eyeplece is on right of gun tube.

Gunner Location: In Gunner's Station.
Initiating Stimuli: TC tells Gunner to boresight main gun.

ACTION

Gunner will: 1. Turn GUN SELECT switch to MAIN.

2. Turn FIRE CONTROL MODE switch to EMER.

3. Move MAGNIFICATION lever on GPS lower panel
to 10X,

4a. Insert 1200 meters range into computer
(see Task 2G).

or 4b. Insert 1200 meters range by lasing on target

(see Task 3F).

NOTE A: Lasing on target establishes range for
boresighting more accurately.

5. Press BORESIGHT key on computer control panel,
NOTE B: Display will show last boresight

6. View through GPS eyepiece and lay borescope
reticle dot on clearly defined point on
boresight target by using manual traverse
and elevation controls and laying gun smoothly
on target from low to high and from left to
right. (See Task 4A, Step 4 and.Task 3I).

NOTE C: Do not overshoot and return,

7. Remove handa from power control handlea,

8. View through S eyeplece and move RETICLE
ADJUST togple switch as needed to lay GPS
reticle dot on samec point as muzzle
borescope is on (see Step 6).

NOTE D: Activation of RETICLE ADJUST toggle
will set MRS to zero. MRS bore-
. sighting must be done after GPS
boresighting,

' 9. Record boresight values from computer dispiay
q in equipment maintenance folder on DA Form
’ 2408-10,
10. Press ENTER key on computer control panel to
store GPS boresight data im computer,
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T [ MEASUREMENT

{ Time = Between end of initiating stimuli and
A During Training: completion of Step 10,

s Accuracy - As indicated by match between eteps

e given above and steps performed by
3 Gunner,

Time - Between end of initiating stimuli and
End of Training: completion of Step 10.
Accuracy = As indicated by:
: « GPS reticle converges on same aim
P point as main gun,
« GPS boresight data is stored in the
computer.
« GPS boresight data is logged into the
equipment maintenance folder on
‘ DA Form 2408-10,

REFERENCES

DEP 9-2350-255-10-1; pp. 2-158 to 2-160.
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TASK 2K:

CONDITIONS/STIMULUS

System State:

Gunner Location:
Initiating Stimulil:

ACTION

Gunner will:

BORESIGHT MUZZLE REFERENCE SENSOR

Table A, Column 2K; and, (see system state for

Task 1K).

In Gunner's station. )
Task 1K 1s completed. This task should be done

1.
2.

3.

U

3.
6.

7.

8.

immediately after boresighting the GPS. Previous
MRS boresight data was lost from computer during
GPS boresighting.

Turn FIRE CONTROL MODE switch to NORMAL.
Press MRS key on computer control panel.

NOTE A: CAUTION - Do not press range buttons
on power control handles. MRS reticle
will be damaged if LRF is fired
while MRS key is 1lit.

Press BORESIGHT key on computer control
panel.

Squeeze palm switches on power control
handles and hold for about 5 seconds while
main gun goes to zero elevation,

Release power control handles.

View through GPS eyepiece and move RETICLE
ADJUST toggle switch as needed to align
red GPS reticle with black MRS reticle,

NOTE B: When reticles are correctly
aligned, they will appear as in
Figure 1, .

MRS Reticle

5 GPS Reticle

Figure 1. Red GPS reticle correctly aligned
with black MRS reticle.

Record azimuth and elevation of MRS boresight
displayed in mils in computer in equipment
maintenance folder on DA Form 2408-10.

Press ENTER key on computer controli panel to
store MRS boresight data in computer,
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MEASUREMENT

During Training:

End of Training:

REFERENCES

Time - Between end of initiating stimuli and
completion of Step 8,
Accuracy - As indicated by match between steps
given above and steps performed by
. Gunner.
Time = Between end of initiating stimuli and
completion of Step 8.
Accuracy - As indicated by:
« MRS reticle converges on same aim
point as GPS reticle and main gun.
« MRS boresight data is stored in the
computer,
. MRS boresight data-is logged into the
equipment maintenance folder on
DA Form 2408-10.

DEP 9-2350-255-10-1; pp. 2-160 to 2~161.
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
19E Operator Requirements

COMPONENTS :

Prepare Commander's Station for Operation

PERFORMANCE OUTCOMES :
Mechanic will:
1A Operate Commander's hatch.
2A Adjust TC seat and platforms.

4A Perform before-operations maintenance checks and
services on Commander's Station.

MEASUREMENT :
As described for each task on Task Analysis Outline.
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TASK 1A: OPERATE COMMANDER'S HATCH

CONDITIONS/STIMULUS

System State: Table B, Column 1A
TC Location: In Commander's station.
Initiating Stimuli: Platoon leader tells TC to prepare statiom for

operation.
ACTION
TC will: NOTE A: The Commander's hatch must be in one
of three positions when tank is in
motion. The three positions are
CLOSED, PROTECTED OPEN, and FULL OPEN.

NOTE B: The Commander's hatch can only be
operated from inside the turret.

NOTE C: All location references to the TC left
or right are determined from the TC
weapon sight.

* ' 1. Raise hatch from CLOSED to PROTECTED OPEN
position.
, a. Squeeze release on top of operating handle.

b. Turn handle counterclockwise to unlock

*( . hatch.
1 c. Push up on hatch until locking lever {8 in

protected open position.
d. Push up on rear of hatch to make sure that
T-handle is locked.
! 2, Raise hatch from PROTECTED OPEN to FULL OPEN
p position.
a. Place right hand in center of hatch.
. b. Grasp locking lever and push up while
! pushing up on hatch.

. NOTE D: Hatch will pivot to vertical locked
?. position.

c. Pull hatch at top cdge to make sure hatch
is locked in position.
3. Lower hatch to PROTECTED OPEN position.
a. Grasp operating handle with one hand and
locking lever with the other hand.
¢ b. Push up on locking lever to release lock.
[ ¢. Pull natch down slowly with hand on operating
| handle while guiding hatch over opening.

» NOTE E: Hatch will lock in protected open.

1 d. Push up and down on operating handle to make
| sure hatch 18 locked in position.
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TABLE B

POSITION OF CONTROLS FOR TANK COMMANDER TASKS
WHEN TASK PERFORMANCE BEGINS

POSITION OF CONTROLS

CONTROLS TASKS

1A 2A 4A 2B 1C
VEHICLE MASTER POWER switch ON ON ON ON ON
TURRET POWER switch ON ON ON ON ON
Commander's hatch CLOSED PROTECTED | FULL OPEN | FULL OPEN | FULL OPEN

OPEN

POWER/MANUAL lever MANUAL POWER
Elevation travel lock UNLOCKED
Turret traverse lock UNLOCKED
Elevation crank trigger
safety switch SAFE
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MEASUREMENT

During Training:

End of Training:

REFERENCES

4.

Clos
a.

b.

C.

Time

Accuracy

Time

Accuracy

DEP 9-2350-255-10-1; pp. 2-93

e hatch,

Grasp T-bar locking pin to right of TC with
onc hand and push up on locking lever
with other hand to release lock.

Release hand from locking lever and grasp
operating handle.

Pull down on T-bar locking pin and operating
handle to lower hatch below protected
open position.

Pull T-bar locking pin toward TC and pull
down on hatch.

Squceze operating handle to depress release
on top of handle.

Turn handle clockwise to lock hatch closed.

Betwecen end of initiating stimuli and
completion of Step 4f.

- As indicated by match between steps

given above and steps performed by TC.

Between end of initiating stimuli and
completion of Step 4f.

As indicated by hatch being raised from
closed to protected open; protected
open to full open; and, lowered from
full open to protected open, protected
open to closed.
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TASK 2A: ADJUST TC SEAT AND PLATFORMS

CONDITIONS /STIMULUS

System State: Table B, Colummn 2A,
TC Location: In Commander's station.
Initiating Stimuli: Task 1A is completed.

ACTION

TC will: 1. While sitting in TC seat, pull up on height
adjustment knob to release seat.

2. Adjust seat height to align eyes level with
commander's weapon sight by using body
weight to lower seat or removing body
weight to ralse seat.

3. Move head to check view in GPS extension and
unity periscope.

NOTE A: Caliber .50 machinegun front and rear
sights should be seen.

4. Check for maximum viewing over caliber .50
machinegun by pushing down on seat pan and
seat back and standing on folded-down seat
back.

5. Readjust seat as necessary to permit use of
commander's weapon sight, GPS extension,
and unity periscope with least amount of
head movement, and to permit maximum viewing
over caliber .50 machinegun.

NOTE B: Both piatforms are adjusted for height
m! at the same time with one control knob.
When TC steps to main platform, seat
pan will flip up 90 degrees.

NOTE C: Commander's hatch must be in protected
open position before adjusting plat-
| forms.

6. Stand on turret {loor and pull platform height
control knob to the up position.

b
: NOTE D. Knob is located above right edge of
[ main platform on post.

L 7. Position bottem platform by hand and let knob go.
i 8. Stand on bottom platform and look through opening
L , between hatch and unity periscope. -
9. Readjust bottom platform as necessary so that
TC 18 at eye level with sights of caliber .50
‘ machinegun and has 360 degree field of vision.

f t
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10. Open Commander's hatch to full open position (See
Task 1A, Step 2).

11. Press intermediate platform down with toe of boot
so that when standing on the platform the
TC is "name tag high" to top opening of hatch
and power control handles are within reach.

MEASUREMENT

Time - Between end of initiating stimuli and
During Training: completion of Step 1ll.
Accuracy - As indicated by match between steps given
above and stepg performed by TC.

Time - Between end of initiating stimuli and
End of Training: completion of Step 11.
Accuracy ~ As indicated by:

. TC seat adjusted to permit use of
commander's weapon sight, GPS exten-
stion, and unit periscope with lieast
amount of head movement, and to per-
mit maximum viewing over caliber .50
machinegun.

. Bottom platform adjusted so that TC is
at eye level with sights of caliber
.50 machinegun and has 360 degree
field of vision.

. Intermediate platform adjusted so that
when standing on the platform, the TC
is "name tag high' to top opening
of hatch and power control handles
are within reach.

REFERENCES

DEP 9-2350-255-10-1; pp. 2-94 to 2-95.
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TASK 4A:

PERFORM BEFORE-OPERATIONS MAINTENANCE CHECKS AND SERVICES ON

COMMANDER'S STATION

CONDITIONS/STIMULUS:

System State:

TC Location:

Initiating Stimuli:

ACTION

TC will:

Table I, Column 4A; and, an operational radio

intercommunications system, Gunner and TC
CVC helmets, a predetermined frequency set
on the radio, gas mask M25A1, TM 9-2350-255-
10-1, and DA TForm 2404.

In Commander's station.
Task 3A is completed.

10.

11.
12.

13,

Verify that fire bottle pressure is above
minimum for the ambient temperature (see
chart on bottles).

Verify that fire bottles are secure in mounts.

Clean all sensor lenses in Commander's station.

Operate Commander's hatch through all positions
(See Task 1A).

Adjust Commander's seat and platforms (See
Task 2A).

Check seat cushions for rips and tears.

Move Commander's knee guard from stowed posi=-
tion by lifting guard up and pivoting forward.

Check condition of Commander's knee guard.

Stow Commander's knee guard by pivoting guard to
rear into stowed position.

NOTE A: Commander's knee guard should be moved
from stowed position before main gun
firing.,

Check Commander's panel for operation of switches

and panel light operation (See Task 1B).

Operate intercommunications equipment (See Task 3A).

Clean finned area of KY-57 Power Control Unit so

that air can flow around unit.

Check Commander's gas particle filter equipment

as follows:

a. Take breakaway socket of air hose from

mount at right of Commander's seat.
b. Connect hose to cannister of protective mask.

NOTE B: GAS PARTICLE FILTER switch on Driver's?
master panel must be ON.

c. Tell Loader to remove spring clip from air
intake.

d. Turn air heater ON.

e, Regulate air temperature with air heater
control knob until comfortable air temp-
erature is reached.
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f.

g.
h'
i.

3.
k.

Mask and check operation of filter, hose,
and conncctor.
Check microphone operation (See Task 3A).

‘Unmask and turn air heater OFF.

Disconnect hose from mask and connect break=
away socket to mount.
Stow protective mask.

. Tell Loader to replace spring clip over air

intake opening.

14. List any uncorrected deficiencies on DA Form
2404.

MEASUREMENT

Time

During Training:

Time

End of Training:

Accuracy

REFERENCES

DEP 9-2350-255-10-1; pp. 2-45

Accuracy

Between end of initiating stimuli and
completion of Step 13 (or Step 14
if uncorrected deficiencies are
noted) .

As indicated by match between steps given
above and.steps performed by TC.

Between end of initiating stimuli and
completion of Step 13 (or Step 14
if uncorrected deficiencies are
noted) .

As indicated by:

. Deficlencies corrected or listed on

Operator portion of DA Form 2404.

to 2-47; pp. 2-109 to 2-110.
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
19E Operator Requirements

COMPONENT :

Power Up Commander's Station
PERFORMANCE OUTCOMES:

Mechanic will:

2B Operate Commander's power control handles.

MEASUREMENT :
As described for each task on Task Analysis Qutline.
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TASK ZB; OPERATE COMMANDER'S POWER CONTROL HANDLES

CONDITIONS/STIMULUS

System State: Table B, Column 2B
TC Location: In Commander's Station
Initiating Stimuli: Task 1B is completed.

ACTION
TC will:
1.
2,
3.
MEASUREMENT

During Training:

NOTE A:

Commander's power control handle
takes control away from Gunner's
handles when Commander's handle
palm switch is depressed.

Grasp Commander's power control handle and
squecze palm switch.

With palm switch squeezed, traverse turret
right and left by moving handle to the
right then to the left.

NOTE B:

Traversing speed increases as handle
is turned further and slows as
handle is turned toward center posi-
tion.

With palm switch squeezed, elevate gun by
pulling back on handle and then depress
gun by pushing forward on handle.

NOIE C:

NOTE D:

Rate of movement of main gun increases
as handle is pulled/pushed further
and slows as handle is pulled/pushed
toward center position.

Releasing palm switch causes turret
and main gun to stop moving. When
power control handle is released,
handle returns to center position.

Time - Between end of initiating stimuli and

completion of Step 3.

Accuracy - As indicated by match between steps

piven above and steps performed by

v
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Time - Betwcen end of initiating stimuli and
End of Training: completion of Step 3.
Accuracy - As indicated by:
: « Turret is traversed both right and
left.
o Main gun is elevated.
+ Main gun is depressed.

REFERENCES

DEP 9-2350-255-10-1; p. 2-99.
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XMl 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
19E Operator Requirements

COMPONENT :
Uperate Commander's Machinegun

PERFORMANCE OUTCOMES:
Mechanic will:

1C Clear Commander's machinegun.

MEASUREMENT:
As described for each task on Task Analysis Outline.
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TASK 1C:

CONDITIONS/STIMULUS

System State:
Commander Location:
Initiating Stimuli:

ACTION

Commander will:

MEASUREMENT

During Training:

End of Training:

REFERENCES

DEP 9-2350-255-10-1;

CLEAR COMMANDER'S MACHINEGUN

Table B, Column 1C; Commander's machinegun loaded.

In Commander's station.

Completion of firing, or requirement to boresight,
or remove Commander's machinegun.

1. Insure machinegun is ¢ooled before clearing.
2. Set machinegun safety switch to SAFE.
3. Raise cover, .
4, Lift extractor from ammunition belt.
5. Remove belt from receiver.
6. Stow belt in container.
7. Set machinegun safety switch to FIRE.
8. Pull charger handle to rear and hold it there.
9. Insure that there is no round in chamber or
T-slot of bolt.
10. Allow charger handle to go forward.
11. Close cover.
12, Press butterfly trigger.
13. Set machinegun safety switch to SAFE.

Time

Between end of initiating stimuli and
completion of Step 13.

Accuracy ~ As indicated by match between steps

given above and steps performed by

Commander.
Time - Between end of initiating stimuli and
completion of Step 13.
Accuracy - As indicated by:
+ Belt is removed from receiver.
« No round is in chamber or T-slot of
bolt.
p. 2-104.
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
19E Operator Requirements

COMPONENT:
Driver Start Engine

PERFORMANCE OUTCOMES :

Mechanic will:
1C Start tank engine-normal start.

MEASUREMENT:
As described on Task Analysis Qutline.
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TASK

CONDITIONS /STIMULUS

System State:

Driver Location:
Initiating Stimuli:

ACTION

Driver»will?

MEASUREMENT

During Training:

End of Training :

REFERENCES

DEY 9-2350-255-10-1; p. 2-=73,

1C: START ENGINE - NORMAL START

Table C, Column 1C; and, Power Up Hull Systems
procedures completed.

In Driver's station,

TC tells Driver to start engine.

1. Make sure Driver's seat 1s in open-hatch
position.

2. Press in START button (located on Driver's
instrument panel) for about a second..

NOTE A: The STARTED light (located above START-
button) should come on within 25 to 60
seconds after START button 1s pressed
and will stay on for about 10 seconds.

Time

Between end of initiating stimuli and 25

to 60 seconds after completion of Step 2.
Accuracy - As indicated by match between steps given
above and steps performed by Driver,

Time - Between end of initiating stimuli and
25 to 60 seconds after completion of
Step 2.
Accuracy -~ As indicated by:

«STARTED light coming on for about 10
seaonds.
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TABLE C

-

POSITION OF CONTROLS FOR DRIVER TASK WHEN TASK
PERFORMANCE BEGINS

POSITION OF CONTROLS
CONTROLS TASK
1C

TURRET POWER switch OFF
VEHICLE MASTER POWER switch ON
TRANSMISSION SHIFT control N
Parking Brake ENGAGED
Driver's Hatch handles OPEN
Intercommunication Monitor switch INT ONLY
Domelight ON
LIGHT switch OFF
Drain Valve handles CLOSED
GAS PARTICLE FILTER switch OFF
Air Heater Control OFF
NIGHT PERISCOPE OFF
BILGE PUMP OFF
SMOKE GENERATOR OFF
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APPENDIX B

TURRET ASSEMBLY




A.

D.

E.

LESSON PLAN OUTLINE

TURRET ASSEMBLY

TRAINING OBJECTIVE

TASK: Each mechanic will meet the MEASUREMENT criteria for

CONDITIONS:

during training and end of training for the 24 tasks
in the Turret Assembly module,

STANDARD: See MEASUREMENT for each task,

INTERMEDIATE TRAINING OBJECTIVE

{(None)

ADMINISTRATIVE INSTRUCTIONS

1. When training will be given:

2, Training location:

3. Who will be trained:

4, Principal and assistant instructors:

5. Equipment and materials: As described for each task.

SEQUENCE

1., State training objective and reason for learning the tasks.

2. Demonstrate or have assistant(s) demonstrate each task.

3. Conduct walk-through/practice session by having mechanics
demonstrate each task., Circulate among the mechanic and
critique their performance.

4. Test mechanics individually. If a mechanic cannot perform a

step of a task, you may show him how to perform the step, and
continue the test or have the mecharnic go practice or study.
Before the mechanic can be signed off on a task, he must perform
the test with no prompting.

SAFETY INSTRUCTIONS

As described in the PRELIMINARY and FOLLOW ON PROCEDURES.
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ADDITIONAL COMMENTS AND INFORMATION

The MEASUREMENT requirements for tasks in each component are pre-
sented on the cover sheet for the component (Component Outline)
rather than as part of the task.

The Measurement part for each task identifies the start and stop
points for measuring time and describes how to assess the accuracy
of performance, Measurement specifications are presented for

two stages of learning. During the first stage, training, time
is the principal concern., The mechanic should perform the task
faster during successive performances, until at the second stage,
the end of training, the performance time meets the on-the-job
time requirement, The accuracy requirement during training is
simply that the mechanic perform the task exactly as described
under Mechanic Will. Measurement at the end of training, will
focus on products of successful task performance whenever such a
focus is practical. A thorough discussion of the measurement

issue is in Analyzing Tank Gunnery Engagements for Simulator-
Based Process Measurement, "

The procedures described under MECHANIC WILL for each task are
derived from Task and Skill Analysis Report, Final, [XM1l] for the
Tank, Combat, Full Tracked 105-MM Gun, Chrysler Corporation,
1979, There is a possibility that the procedures have changed with
design changes in the XMl. The procedures should be updated for
the XMl based on current TMs and actual hands-on verification
during the instructor training phase for the OT. Then, during DT,
the procedures for each task should be tried out on the training
device and the discrepancies in XMl procedures and device proced-
ures noted. Any changes in the described procedures may require a
change' in the MEASUREMENT requirement for the task.

lBoldovici, J.A. Analyzing Tank Cunncry Dngagements for Simulator-Based

Process Measurement. Fort Knox, Kentucky: Human Resources Rekearch

Organization (HumRRO), Final Report 78-4, 1978 .
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MODULE:

XM1 451 TURRET MECHANIC
COMPONENT OUTLINE

Turret Assembly (2.15)

COMPONENT:

Turret Cards (2.15.1)

PERFORMANCE OUTCOMES:

Mechanic will:

2,15.1.1 Replace cord assembly. (3 minutes)

MEASUREMENT :

{(for each task)

Time

During Training:

Accuracy

Time

End of Training:

Accuracy

Between end of initiating stimuli and comple-~
tion of task, ‘

As indicated by match between steps indicated
for each task and steps performed by mechanic.

Between end of initiating stimuli and comple-
tion of task, not to exceed job-time requirements.
As indicated by;

Task 2.15.1.1

a., Filve gets of cords replaced with both
ends of each cord hooked to turret.




o T DS B SO |
o TASK 2.15.1.1 REPLACE CORD ASSEMBLY
Eﬂ PARTS: Cord (NPN)

TOOLS ¢ None

EXPENDABLES: None

(SR e SRS 2u o S e o s 4
-~ '

PRELIMINARY PROCEDURES:

MECHANIC WILL:

None

NOTE A: This procedure applies to all five cords.
1., Unhook both ends of cord from turret.
2., Turn in damaged cord.
3. Hook both ends of cord to turret.

FOLLOW ON PROCEDURES:

None
REFERENCES :

None
TIME:

3 Minutes
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Assembly (2.15)

COMPONENT :
Turret Lock Assembly (2.15.2)

PERFORMANCE OUTCOMES:
Mechanic will:

*#2,15.2.1 Inspect turret lock assembly. (6 minutes)
2.15.2.5 Replace turret lock assembly handle and spring. (8 minutes)

MEASUREMENT:
(for each task)

Time - Between end of initiating stimuli and comple-~

During Training: tion of task.

Accuracy ~ As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and comple-
End of Training: tion of task, not to exceed job-time requirements.

Accuracy - As indicated by:

Task 2.15.2.1

b.
c.
d.

Turret lock cover not damaged.

Turret lock spring not damaged.

Turret lock handle locks.

Turret lock lever assembly not damaged.

Turret lock assembly teeth engage with
ring gear,

Task 2.15.2.5 a.

Lever and handle on turret lock assembly
in "locked" position.

B-6
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*TASK 2.15.2.1 INSPECT TURRET LOCK ASSEMBLY

PARTS: None
TOOLS : None

EXPENDABLES: None

PRELIMINARY PROCEDURES:

MECHANIC WILL:

1.
2.
3.
4,
5.

6.

NOTE A: Make sure that MASTER POWER SWITCH is
in OFF position,

Inspect cover for damage. (Cover is damaged if it 1is
bent, cracked, or if words cannot be read.)

Inspect spring for damage. (Spring is damaged if
broken,)

Rotate handle from LOCKED position to UNLOCKED position,
and back to locked position.,

Check that the mechanism locks. (If it does not,
handle is damaged.)

Inspect lever assembly for damage. (Lever assembly
is damaged if it is cracked or if pin is broken.)

Inspect lock assembly for proper engagement of teeth
with ring gear. (Lock assembly is damaged if it does
not properly engage, or if teeth are broken or cracked.)

FOLLOW ON PROCEDURE:

1.

REFERENCES 3

Replace damaged parts,

DEP 9-2350-255-20-2-1; pp. 2-37 and 2-38.

TIME:

6 Minutes
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TASK 2.15.2.5 REPLACE TURRET LOCK ASSEMBLY HANDLE AND SPRING

PARTS: Handle assembly (XM60927)
Pin, cotter (MS24665-283)

Spring, helical (7953781)

TOOLS : Pliers, slip joint
Punch, drive pin, 1/4 inch point
Hammer, hand, ball peen

EXPENDABLES: None

PRELIMINARY PROCEDURES:

1,
2.

MECHANIC WILL:

1.
2.
3.
4,

5.
6.
7.
8.
9.
10.
11.
12,

Remove turret lock assembly cover.

Remove turret lock assembly shaft.

NOTE A: Make sure that MASTER POWER SWITCH
is in OFF position.

Remove lever and handle from lock assembly.
Remove cotter pin from roller pin using pliers.
Discard cotter in.

Drive out roller pin from handle using punch and
hammer.

Remove lever and spring from handle,

Turn in handle if defective.

Turn in spring 1if defective.

Position spring on handle.

Align holes in lever with holes in handle.

Insert roller pin through holes,

Install new cotter pin in roller pin using pliers.

Put lever and handle on lock assembly in "locked"
position,

FOLLOW ON PROCEDURES:

1.
2,

Install turret lock assembly shaft,
Install turret lock assembly cover.

B-8
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TASK 2.15.2.5 REPLACE TURRET LOCK ASSEMBLY (Cont'd.)

REFERENCES
DEP 9-2350-255-20~2-3-2; pp. 4-7 and 4-8, 4~14 and 4-16,

TIME:

8 Minutes
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XMl 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Assembly (2.15)

COMPONENT :
Commander's Seat Assembly (2.15.3)

PERFORMANCE OUTCOMES :
Mechanic will:
2.15.3.5 Replace Commander's seat back recess pad.
2.15.3.9 Replace Commander's seat lower platform.

(5 minutes)
(25 minutes)

MEASUREMENT :

(for each task)

Time ~ Between end of initiating stimuli and
completion of task.

As indicated by match between steps indicated
for each task and steps performed by mechanic.

During Training:

Accuracy

Time ~ Between end of initiating stimuli and comple-
tion of task, not to exceed job-time require-

End of Training:

Accuracy

ments.,
As indicated by:

Task 2.15.3.5 a.

New seat pad positioned on seat back
and pressed into place.

Task 2.15.3.9 a.

New Commander's seat lower platform

installed.
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TASk 2,15.3.5 REPLACE COMMANDER'S SEAT BACK RECESS PAD

PARTS : Pad (5K-173-1)

TOOLS: Knife, putty
EXPENDABLES: Solvent, cleaning, P680, type LI

PRELIMINARY PROCEDURES:

None

MECHANIC WILL:

1.
2,
3.

4,

5.
6.

Fold seat back down on seat cushion.

Remove pad from seat using knife.
Discard pad.

WARNING: Solvent burns easily. Do not use
solvent near open fire,

Clean seat back using solvent and rag and dry with
clean rag.

Apply adhesive to seat back.
Position pad on seat back and press in place.

FOLLOW ON PROCEDURES:

, None

DEP 9-2350~255-20-2-3~2; pp. 4~25.1 to 4-25,2.

TIME:

S5 Minutes

B-11




...............

TASK 2.15.3.9 REPLACE COMMANDER'S SEAT LOWER PLATFORM

T
("

PARTS: Platform (XM20671)
Pin, cotter, 2 ea. (NPN)
Pin, 3 ea. (MS39086-289

TOOLS ¢ Pliers, round nose
_ Hammer, hand, ball peen
Punch, drive pin, tapered, 1/8 inch point

EXPENDABLES: None

PRELIMINARY PROCEDURE:
1. Put lower platform in its highest position,
MECHANIC WILL:

1, Remove footrest.

2. Drive out three pins in platform using hammer and punch.
3. Slide platform off support arm.

4, Turn in platform,

5. Set footrest in place on new platform.

6. Secure footrest with pins.

7. Slide platform onto support arm.

8. Align holes on platform and support arm,

9., Drive in three pins using hammer and punch.

FOLLOW ON PROCEDURES:
None
REFERENCES

DEP 9-2350-255-20~2-3-2; pp. 4-37 and 4-38, 4-51 and 4-52,

TIME:

25 Minutes

B~12
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XMl 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Assembly (2.15)

COMPONENT:

Gunner's Seat Assembly (2.15.4)

PERFORMANCE OUTOOMES:
Mechanic will:

2,15.4.2 Replace Gunner's seat assembly (4 minutes)

2.15.4.3 Replace Gunner's seat back cushion (11 minutes)

MEASUREMENT :
(for each task)

Time
During Training:
Accuracy

Time

End of Training:
Accuracy

Between end of initiating stimuli and
completion of task.

As indicated by match between steps indicated
for each task and steps performed by mechanic.

Between end of initiating stimuli and comple=-
tion of task, not to exceed job-time require-
ments,

As indicated by:

Task 2.15.4.2

a., Seat assembly, pedestal secured to
floor mount.,

Task 2.15.4.3

a. New seat back cushion installed.

B-13




TASK 2.15.4.2 REPLACE GUNNER'S SEAT ASSEMBLY

PARTS: Seat assembly, gunner‘'s (NPN)
Washer, lock 4 ea. (MS 35333-42)

TOOLS : Socket, socket wrench, 3/8 inch square drive, 9/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive

EXPENDABLES : None

PIELIMINARY PROCEDURES:

1. Soldier A unscrews and takes out seat assembly.

i 2. Soldier B assists Soldier A remove seat assembly
E': from tank.

MECHANIC WILL:

1, Unscrew and remove four screws, washers, and lockwashers
securing pedestal to floor mount using socket and handle.

2, Discard lockwashers.

NOTE A: Do not 1lift seat by height adjust handle.
3. Lift seat up and out of tank through Loader's hatch.
4, Place seat on clean, flat work area.

5. Lower new seat through Loader's hatch.

6. Align holes in bottom of pedestal with holes in floor
mount,

7. Screw in and tighten four screws, washers, and new
lockwashers securing pedestal to floor mount using
socket and handle,

FOLLOW ON PROCEDURE:

P P

1. Operate gunner's seat.

REFERENCES :

DI B g

L DEP 9-2350-255-20-2-3-2; pp. 4~67 and 4-68, 4~94 and 4-95,

TIME:

4 Minutes
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TASK 2.15.4.3

REPLACE GUNNER'S SEAT BACK CUSHION

EXPENDABLES :

Cushion, seat back (XM3691)
Washer, coned, 8 ea. (XM65408-1)

Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive

None

PRELIMINARY PROCEDURES:

None
MECHANIC WILL:
1. Unscrew and remove eight nuts and coned washers using
socket and handle.
2. Discard coned washers.
3. Remove cushion from frame,
4, Turn in damaged cushion.
5. Align studs on back of new cushion with holes in frame.
6. Secure in place with eight screws and new coned washers

using socket and handle,

FOLLOW ON PROCEDURES -

F! None

4 REFERENCES

- DEP 9-2350-255-20-2~3~2; pp. 4-69 and 4~70, 4-91 to 4-93,
F ¢

E TIME:

; 11 Minutes
A

r

q
1
s
{
1

(]
F.

[

¢

B-15




s _sin ‘an g g S (s e e e
R e asat=auter s il oA, et syt At et Bah et i S SO0 N O e L e oL :

T

‘

LI}

XM1 45E TURRET MECHANIC
COMPONENT OUTLINE
G MODULE:
: Tui.et Assembly (2.15)

. COMPONENT :
! Loader's Seat Assembly (2.15.5)

PERFORMANCE OUTCOMES :
Mechanic will:

i

|’r

f»‘ 2.15.5.16 Replace Loader's platform height adjustment locking
pin. (4 minutes)

MEASUREMENT :

;‘ (for each task)
N ) Time - Between end of initiating stimuli and comple-
During Training: tion of task.
Accuracy ~ As indicated by match between steps indicated

for each task and steps performed by mechanic.

!E ' Time - Between end of initiating stimuli and comple-
- End of Training: tion of task, not to exceed job-time requirements.
Accuracy - As indicated by:

Task 2.15.5.16 a. New platform height adjustment locking
pin installed.

——r

PP PP
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TASK 2.15.5.16 REPLACE LOADER'S PLATFORM HEIGHT ADJUSTMENT LOCKING PIN

PARTS: Pin (XMB665)
Spring, helical (11524585-1478)

Knob, ball (XM8664-~1)

TOOLS: Hammer, hand, ball peen
Punch, drive pin, 1/4 inch point
Handle, socket wrench, ratchet, 3/8 inch square drive
Socket, socket wrench, 3/8 inch square drive, 5/16 inch

EXPENDABLES: Sealing compound, thread locking, MIL~S5-46163

PRELIMINARY PROCEDURE: .
1. Remove seat frame.
MECHANIC WILL:
1. Hoid platform adjuster so it does not fall when spring

pin and pin assembly are removed,

2, Drive spring pin out of seat adjuster using hammer
and punch.

3. Lift out pin assembly.

4, Lower platform adjuster to bottom of post.

5. Unscrew and remove knob from pin assembly. (Washer and
spring will fall off.)

6. Inspect knob and spring for bends or cracks,
7. 1f damaged, replace part.
8. Turn in pin.

9, Slide platform adjuster up on post and hold while pin
assembly and spring pin are being installed.

10, Put washer and spring on new pin.
11, Put pin into housing,
12. Hold washer down with screwdriver.

13. Tnsert gpring pin ensurine spring pin hnlds washer
doun,

14, Tap in spring pin using hammer and punch.

15, Spread thin coat of sealing compound on pin threads.
16. Srrew on and tighten by hand.

8-17
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TASK 2.15.5.16 REPLACE LOADER'S PLATFORM HEIGHT ADJUSTMENT LOCKING PIN
(Cont'd.)

FOLLOW ON PROCEDURE:
1. Install seat frame.

REFERENCES :

DEP 9-2350-255-20-2-3-2; pp. 4-111 and 4-112, 4-118 to 4-120.

TIME:

4 Minutes

B-18
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XM1 45E TURRET MECHANIC
COMPONENT QUTLINE

MODULE:
Turret Assembly (2.15)

COMPONENT :

Loader's Hatch Assembly (2.15.6)

PERFORMANCE OUTCOMES :
Mechanic will:

2.15.6.1 Inspect Loader's Hatch. (6 minutes)

MEASUREMENT:
(for each task)
Time -
During Training:
Accuracy -
Time -

End of Training:
Accuracy -

Between end of initiating stimuli and comple-
tion of task.

As indicated by match between steps indicated
for each task and steps performed by mechanic.

Between end of initiating stimuli and comple-
tion of task, not to exceed job~time
requirements.

As indicated by:

Task 2,15.6.1

b.

Ce

d.

Retainer not damaged..

Periscope turntable rotates freely.in
both directions without binding.

Periscope turntable not damaged.

Hatch not damaged.

B-19




TASK 2.15.6.1 INSPECT LOADER'S HATCH

PARTS : None
TOOLS ¢ None

EXPENDABLES: None

T Ty

PRELIMINARY PROCEDURES:
None

MECHANIC WILL:

&

1. Inspect retainer for damage. (Retainer is damaged

if cracked.)
*"" 2. Check that periscope turntable rotates freely without
binding in both directions.

3. Inspect periscope turntable for damage. (Turntable
is damaged if cracked.)

FRar are. s
.

Y

4, Inspect hatch for damage. (Hatch is damaged 1f cracked
or has broken welds.)

FOLLOW ON PROCEDURES:

None
REFERENCES :
. DEP 9-2350-255-20-2-1; pp. 2-31 to 2-33,
:
TIME:
&
F 6 Minutes
q
I
'@
E
r
iI
e
E
b
*
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XMl 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Assembly (2.15)

COMPONENT :

Commander's Weapon Station Hatch Mechanism Assembly (2.15.7)

PERFORMANCE OUTCOME:
Mechanic will:

2.15.7.2 Replace Commander's hatch latching mechanism. (15 minutes)

2.15.7.13 Replace Commander's unity periscope seal. (15 minutes)

MEASUREMENT:
(for each task)

Time - Between end of initiating stimuli and comple-

During Training: tion of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and comple-

End of Training: tion of task, not to exceed job-time requirements.
Accuracy - As indicated by:

Task 2.15.7.2 a.

Same number of shims placed in same
position on latch assembly when latch
assembly installed as when removed.

Latch assembly holds hatch open in all
positions.

Task 2.13.7.13 .

b.

Senl prosred firmly into adhestve,

Fach end of seal cut on 30 degree angle.
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TASK 2.15.7.2 REPLACE COMMANDER'S HATCH LATCHING MECHANISM

TR e L

e e

PARTS: Plate (XM65245)
Shims, 3 ea. (11599059-4)
Cam (7027968)
Shaft (7027960)
Handle (11599029)
Guide (XM65253)
Bolt (XM65188)
Cartridge Assembly (NPN)
Washer, lock, 2 ea. (NPN)

TOOLS : Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Extension, socket wrench, 3/8 inch square drive, 3 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Hammer, hand, ball peen
Punch, drive pin, tapered, 1/8 inch point
Brush, cleaning

EXPENDABLES: Solvent, cleaning, P-D-680, type 11
Rags, wiping

PRELIMINARY PROCEDURE:

1.

MECHANIC WILL:

2.
3.

5.
6.

Close and lock hatch.

NOTE A: Notice position of shims when removing latch.

Unscrew and remove two screws and lockwashers securing
latch assembly using socket, extension, and handle.

Discard lockwashers.

Remove latch assembly and cam plate from mount pad.
Move latch assembly to clean work area.

Drive out spring pin using hammer and punch.

Push out shaft using hammer and punch.

NOTE B: Spring must be put back the same way
as taken out.

Separate handle, spring, cam, cam plate, and bolt.

Take cartridge assembly out of bolt.by hand.

CAUTION: Solvent burns easily. Do not use
near open fire.

B-22




TASK 2.15.7.2

REPLACE COMMANDER'S HATCH LATCHING MECHANISM (cont'd.)

9. Clean bolt, cartridge assembly, cam plate, shaft,
spring, cam, handle, shims, and guide using brush
and solvent and dry with rag.

10. Inspect parts for breaks, cracks, wear, or bends.

11. I1f damaged, turn in part and replace it.

12. Put cartridge assembly into bolt.

13. Put prongs of bolt through holes in cam plate.

1l4. Put spring between prongs of bolt with spring ends in place.
15. Hold cam and handle on bolt and align holes.

16. Inseét shaft to secure cam, handle, spring, and bolt.

17. Align holes in bolt and shaft.

18. Insert spring pin securing shaft and bolt using
hammer and punch.

19. Put guide over handle.

NOTE C: Use same number of shims and place in same
position on latch assembly when installing
latch assembly as noted when removed.

20. Hold cam plate and shims on mount pad.
21. Put latch assembly into pad hole.

22. Screw in and tighten two screws and new lockwashers
using socket, extension, and handle.

FOLLOW ON PROCEDURE:

REFERENCES :

TIME:

1. Check that latch assembly holds hatch open in all
positions.

DEP 9-2350-255-20-2-3-2; pp. 4-175, 4~177 to 4-180.

15 Minutes
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TASK 2.15.7.13 REPLACE COMMANDER'S UNITY PERISCOPE SEAL

PARTS: None

TOOLS: Knife, Pocket
Brush, adhesive

EXPENDABLES: Seal, rubber

[ Compound, sealing, MIL-S-11031

) Rag, wiping

: Adhesive, MIL-A-46106A (RIV-732, Dow Corning)

: Solvent, cleaning PD-680, type 11,
;'!.

PRELIMINARY PROCEDURE:

. 1. Remove commander's unity periscope.
t! MECHANIC WILL:

Ei 1. Remove seal from periscope using knife and discard seal.
'f WARNING: Solvent burns easily. Do not use
solvent near open fire.

b . 2. Clean periscope mating surface of old adhesive and other
L foreign material using solvent and rag.

) 3. Measure seal mating surface around periscope and cut

seal to length. (Allow for cutting each end of seal on

! a 30 degree angle to ensure a watertight fit.)

;i 4, Apply a small bead of adhesive (about 1/16 inch diameter)
*A around mating surface of periscope.

|
*i 5. Install seal and press firmly onto adhesive,

= 6. Cut each end of seal on a 30 degree angle where seal

: ends meet,

7. Press seal ends together and apply sealing compound
] using brush,
i‘ FOLLOW ON PROCEDURE:
1. Install commander’s unity periscope.

[ REFERENCES :
lr' DEP 9-2350-255-20-2-1%-1; pp. 3-66 and 3-66.3.

' TIME:

15 Minutes

B-24
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XMl 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Assembly (2.15)

COMPONENT:
Ammunition Door Assembly (2.15.8)

PERFORMANCE OUTCOMES :
Mechanic will:

2.15.8.4 Adjust ready ammo door limit switch. (21 minutes)

2,15.8.7 Adjust roller assemblies. (6 minutes)
2.15.8.10 Adjust stowage door spring plungers. (3 minutes)

MEASUREMENT:
(for each task)

Time - Between end of initiating stimuli and comple-

During Training: tion of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and comple-
tion of task, not to exceed job-time require-
End of Training: ments.
Accuracy - As indicated by:

Task 2,15.8.4 a. Multimeter reads O VDC when test leads
are hooked-up between pin 28+ and pin
46- in TEST 2 receptacle on turret net-

works box and ready ammo door is opened
and closed.

b. Screws holding actuator in place torqued
between 96 and 120 inch-pounds (11 to 14

newton meters).

Task 2.15.8.7 a. Ammunition doors run smoothly without
binding when opened and closed.

Task 2.15.8.10 a., Stowage door opens 1/2 inch when released
in closing.
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TASK 2.15.8.4 ABJUST READY AMMO DOOR LIMIT SWITCH

PARTS:

TOOLS ¢

EXPENDABLES :

None

Multimeter

Wrench, torque 0 to 200 inch-pounds

Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive.

None

PRELIMINARY PROCEDURES:

1.
2.

MECHANIC WILL:

1.
2.

10.

11.
12.
13.
14.

Set ammo doors for manual operation.
Relieve hydraulic pressure.

Close ammo doors.
Loosen two screws holding actuator using socket and handle.

Hook up multimeter test leads between pin 28+ and pin
46- in TEST 2 receptacle on turret networks box.

Move meter switch to +50 VDC range.

Put TURRET POWER and VEHICLE MASTER POWER switches
to ON,

Set spacing by moving actuator away from limit switch
until meter shows voltage.

Slowly move actuator towards switch until meter reading
just drops to O VDC.

Tighten two screws using socket and handle.

Torque screws between 96 and 120 inch-pounds (11 to 14
nevton meters) using torque wrench.

Check setting by opening door. (Voltage should show
on meter.)

Close door. (Voltage should show O VDC.)
If unable to get these readings, repeat steps 1 thru 1l.
Pull out meter from TEST 2 receptacle.

Set TURRET POWER and VEHICLE MASTER POWER switches
to OFF.
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TASK 2.15.8.4 ADJUST READY AMMO DOOR LIMIT SWITCH (cont'd.)

FOLLOW ON PROCEDURES:

REFERENCES :

TIME:

1. Build up hydraulic pressure.
2. Set ammo doors for automatic operation.

DEP 9-2350-255-20-2-3~2; p. 4-248.

21 Minutes
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TASK 2.15.8.7 ADJUST ROLLER ASSEMBLIES

PARTS None

TOOLS : Handle, socket wrench, ratchet, 1/2 inch square drive
Socket, socket wrench, 1/2 inch square drive
Key, socket head screw, 1/2 inch
Wrench, torque, 1 to 600 fvot-pounds

EXPENDABLES: None

PRELIMINARY PROCEDURE:
None
MECHANIC WILL:

1. Open and close ammunition doors manually.

2, Feel if doors run smoothly without binding and are
not too loose,

3. 1If doors bind or are too loose, do the following:

a. Loosen nut on top roller by holding screw
head with key and using socket and handle on
nut,

b. Move roller down for binding door; move rolier
up for loose door.

c, Tighten and torque nut between 150 and 180 foot-

pounds (203 to 244 newton meters) using torque
wrench.

d. Check for smooth movement of doors.

e. Repeat procedure as necessary.

FOLLOW ON PROCEDURE:

1., Set ammo doors for automatic operation.

REFERENCES :

DEP 9-2350-255-20-2-3-2; pp. 2-240.

TIME:

6 Minutes
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TASK 2.15.8.10 ADJUST STOWAGE DOOR SPRING PLUNGERS

PARTS: None

TOOLS : Socket, socket wrench, 3/8 inch square drive, 5/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive

EXPENDABLES: None

PRELIMINARY PROCEDURE:

!
y:' 1. Set ammo door for manual operation.
E MECHANIC WILL:

L 1. Open and close stowage door.
;! 2. Check that door opens 1/2 inch when released.
X

3. 1If not, screw plungers in or out to get correct door
opening using socket and handle.

FOLLOW O} ?ROCEDURES:

LA A A g i- T

None
REFERENCES :

[ DEP 9-2350-255-20-2-3-2; pp. 4-243 and 4-244,
F! TIME:

9 3 Minutes
9
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XM1 455 TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Assembly (2.15)

COMPONENT:
Audio Frequency Amplifier Mounting Bracket (2.15.9)

PERFORMANCE OUTCOMES:
Mechanic will:
2.15.9.1 Replace audio frequency amplifier mounting bracket. (15 minutes)

MEASUREMENT:
(for each task)

Time - Between end of initiating stimuli and comple-

During Training: " tion of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic,

Time -~ Between end of initiating stimuli and comple-
End of Training: tion of task, not to exceed job-time requirements.
Accuracy - As indicated by:

Task 2.15.9.1 a. Audio frequency amplifier mounting
bracket and harness strap installed.
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TASK 2.15.9.1 REPLACE AUDIO FREQUENCY AMPLIFIER MOUNTING BRACKET

PARTS : Washer, star, 8 ea. (NPN)
Bracket, mounting (NPN)

TOOLS : Handle, socket wrench, ratchet, 3/8 inch square drive

Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Socket, socket wrench, 3/8 inch square drive, 9/16 inch

EXPENDABLES: None

PRELIMINARY PROCEDURES:

None

MECHANIC WILL:

1'

8.
9.
10.

Li.
L?.

13,

14.

Unscrew and remove six screws, starwashers, and washers
holding mounting bracket to turret wall using 9/16
inch socket and handle.

Discard starwashers.

Unscrew and remove screw and starwasher holding harness
strap to turret wall using 7/16 inch socket and handle.

Discard starwasher.

Unscrew and remove bottom screw and starwasher holding
cable strap to turret using 7/16 inch socket and
handle.

Discard starwasher.

Tilt top of bracket away from turret wall and slide
bolt flange of bracket from under harness protective

cover,
Lift bracket away from turret ventilating blower,
Turn In mounting bLracket.

Siip bottom Lip of new mounting brackel under harness
cover.

tiit top of bracket away from wall,

Tervew iun and tighten six scerews, new s:arwvashers, and
washers on bracket using 9/16 inch socket and haundle.

Screw in and vighten screw and new <tarwasher on strap
using 7/16 inch socket and handle.

Serew in and tighten screw and new starwasher on bottom
of atrap nasing 7/16 inch socket and handie,




TASK 2.15.9.1 REPLACE AUDIO FREQUENCY AMPLIFIER MOUNTING BRACKET (Cont'd.)

:(}5 FOLLOW ON PROCEDURES :
;r None
= REFERENCES :

h!f DEP 9-2350-255-2-3-2; pp. 4-218.,5 to 4-218.8.

TIME:

P' .
. 15 Minutes
{
b
§
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Assembly (2.15)

COMPONENT:
Safety Guards and Pads (2.15.10)

PERFORMANCE OUTCOMES :
Mechanic will:

2.15.10.8 Replace spent ammo screen guard magnet. (12 minutes)

MEASUREMENT :
(for each task)

Time ~ Between end of initiating stimuli and comple-

During Training: tion of task.
Accuracy -~ As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and comple-
tion of task, not to exceed job-time
End of Training: requirements.
Accuracy - As indicated by:

Task 2.,15.10.8 a. Spent ammo screen guard magnet installed
and screen guard in stowed position.

B-33
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TASK 2,15.10.8 REPLACE SPENT AMMO SCREEN GUARD MAGNET

PARTS: Washer, lock, 2 ea. (MS 35333-39)
Magnet (XM23114)

TOOLS: Screwdriver, offset, Phillips No. 2
Wrench, box end, 3/8 inch

EXPENDABLES: None

PRELIMINARY PROCEDURES:
None
MECHANIC WILL:

1. Swing guard away from stowage box.

2. Remove contents from box until two screws can be
reached from inside.

3. Hold two screws with screwdriver and unscrew and
remove nuts and lockwashers using wrench.

4, Discard two lockwashers.

5. Remove magnet.

6. Remove two screws from magnet.

7. Turn in damaged magnet.

8. Put in two screws and put magnet in place.
9, Put two new lockwashers on screws.

10. Hold two screws with screwdriver and screw on two
nuts using wrench.

11. Swing guard back into stowed position.
FOLLOW ON PROCEDURES:

None
REFERENCES :

DEP 9-2350-255-20; pp. 4-224 to 4-227.

TIME:

12 Minutes




XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Assembly (2.15)

COMPONENT :
Turret Ammunition Racks (2.15.11)

PERFORMANCE OUTCOMES:

i Mechanic will:

%! 2.15.11.1 Replace ammo rack plunger. (15 minutes)
: 2.15.116 Replace ammo tube and hinge. (12 minutes)

S MEASURMENT:
#.‘ (for each task)

Time - Between end of initiating stimuli and comple-
During Training: tion of task.

Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.
r:c Time - Between end of initiating stimuli and completion
f End of Training: of task, not to exceed job-time requirements.
; Accuracy - As indicated by:
b
I! Task 2.,15.11.1 a. Plungers replaced in ammo basket stowage

4 rack and bustle ammo rack.

Task 2.15.11.6 a. All damaged ammo tubes and hinges
- replaced.

rc

.
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TASK 2.15.11.1 REPLACE AMMO RACK PLUNGER

3 PARTS: Plunger (XM 66580)
g TOOLS: Hammer, hand, ball peen Punch drive pin, tapered,
- 1/8 inch point
. Screwdriver, flat tip
E Wrench, open end, 1 inch
' EXPENDABLES: None

1.

MECHANIC WILL:

IC S0~ ]

1.
2,
3.
4,
5.
6.
7.

8.
9.
10.
11,

1.

KEFERENCES :

TIME:

PRELIMINARY PROCEDURE:

Open ammo compartment doors.,

NOTE A: This procedure applies to both the ammo
basket stowage rack and bustle ammo rack.
Replace damaged plungers only.

Unscrew plug using wrench.

Pull out plunger, plug,'spacer, and spring pin together.
Take out spring, two spacers, and sleeve using screwdriver.
Knock out spring pin using hammer and punch,

Remove spacer and plug.

Turn in plunger,

Slide sleeve, one spacer, spring, and other spacer
into tube.

Put plug and spacer on plunger.
Tap spring pin through plunger using hammer and punch,
Put plunger in tube,

Screw in plug uaing wrench,

FOLLOW ON PROCEDURE:

Close ammo compartment doors.

DEP 9-2350-255-~20~2-3-2; pp. 4-267 to 4-271,

15 Minuten
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TASK 2.15.11.6 REPLACE AﬂMO TUBE AND HINGE

PARTS: Tube assembly (XM67104)
Screw, cap, hex hd, 2 ea, (MS90728-8)
Washer, flat, 2 ea. (MS9320-10)
Pin (XM22491)

TOOLS : Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Extension, socket wrench, 3/8 inch square drive, 9-inch
Handle, socket wrench, ratchet, 3/8 inch square drive

EXPENDABLES: None

Evy—.r-v"v -

PRELIMINARY PROCEDURE:

l. Remove turret basket ammo rack.

&
b+ MECHANIC WILL:
1. Pull up on quick release pin to release tube from weldment.
& 2, Unscrew and remove two screws and washers using socket,
- extension, and handle.
fc 3. Push in tube toward tube next to it and pull out on tube.

4. Take out pin from weldment.

NOTE A: The pin, screw, washer, and tube welded
to ammunition tube make up the hinge,

5. Inspect hinge and tube for damage. (If damaged, turn
in and replace part).

6. Put pin in support with flat side facing to rear of
tube (small end of tube).

7. Slide tube into rack.

Meadh Ade SEh OB Adh Sul dug

¢ 8. Screw in two screws and washers using socket, extension,
q and handle. i
! 9. Insert quick release pin into weldment.
E FOLLOW ON PROCEDURE:

4
f 1. Install turret basket ammo rack.
!

REFERENCES :

: DEP 9~2350-255-20-2-3~2; pp. 4~285 to 4-287.
..
3 TIME:

12 Minutes
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Assembly (2.15)

COMPONENT:
Turret Blow-Out Panel Assembly (2.15.12)

PERFORMANCE OUTCOMES :
Mechanic will:

2.15.12.1 Replace slide blow-out panel and frame. (30 minutes)

;

i]

t

- MEASUREMENT :

LL (for each task)

tﬁ Time ~ Between end of initiating stimuli and comple-
During Training: tion of task.

Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

F‘ Time - Between end of initiating stimuli and comple-
1 tion of task, not to exceed job-time
End of Training: requirements.
k Accuracy - As indicated by:
{
b
! Task 2.15.12.1 a. Screws holding blow-out panel in place

torqued between 360 and 432 inch-pounds
(41 to 49 newton meters).

B~38




TASK 2.15.12.1 REPLACE SIDE BLOW-OUT PANEL AND FRAME

PARTS: Plate, blow-out (NPN)
Plate, blow-out (NPN)
Frame (NPN)
Frame (NPN)
TOOLS: Socket, socket wrench, 3/8 inch square drive, 9/16 inch

Handle, socket wrench, ratchet, 3/8 inch square drive
1 Knife, putty

= Wrench, torque, 0 to 600 inch-pounds

) Brush, paint

t‘ EXPENDABLES: Solvent, cleaning, P-D-680, Type II
Sealing compound, general purpose, MIL~S-11031
Rags, wiping

S PRELIMINARY PROCEDURES:
None

MECHANIC WILL:

NOTE A: The left side plate and frame are 0.13 and
0.06 inches (.33 and .15 centimeters wider
than the right side. Mixing them with the
left side will cause an improper fit.

1. Unscrew and remove 14 screws and washers using socket
and handle.

2, Lift off panel and frame by hand.

WARNING: Solvent burns easily. Do not use
y‘ solvent near open fire.

{ 3. Clean around turret opening using solvent, rag, and putty
knife (remove all old adhesive) and dry with clean rag.

4., Clean plate with solvent, rag, and putty knife (remove
all old adhesive) and dry with clean rag.

3

5. Inspect plate and frame for cracks and bends. (If
[ .
1 damaged, turn in and replace part.)
E

WARNING: Sealing compound burns easily. Do
“ not use near open fire. Use in
' well-ventilated area.

6. Spread sealing compound on plate and turret mounting surface
\ with brush.

2 B-39
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TASK 2.15.12.1 REPLACE SIDE BLOW-OUT PANEL AND FRAME

7.
8.
9.

10.

Put plate into opening.
Line up frame on turret.

Screw in and tighten 14 screws and washers using
socket and handle.

Torque screws between 360 and 432 inch-pounds (41 to
49 newton meters) using torque wrench.

FOLLOW ON PROCEDURES:

None

REFERENCES :

DEP 9-2350-255-20-2-3~2; pp. 4-305 to 4-308.

TIME:

30 Minutes
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XM1 455 TURRET MECHANIC
COMPONENT OUTLINE

.
I
!
)

MODULE:
Turret Assembly (2.15)

COMPONENT:
Radio Antenna Mount (2.15.13)

PERFORMANCE OUTCOMES:
Mechanic will:

2.15.13.1 Replace receiver/transmitter antenna mount. (21 minutes)

MEASUREMENT:
(for each task)

Time -~ Between end of initiating stimuli and comple-

During Traininz: tion of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
End of Training: of task, not to exceed job-time requirements.
Accuracy - As indicated by:

-‘UA‘. RS

Task 2.15.13.1 a. Screws holding antenna mount in place

torqued between 360 and 432 inch-pounds
(41 to 49 newton meters).

T_TII\V"’
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- TASK 2.15.13.1 REPLACE RECEIVER/TRANSMITTER ANTENNA MOUNT

PARTS:

TOOLS:

EXPENDABLES :

Ante
Gask

nna assembly (NPN)
et, 2 ea, (NPRN)

Socket, socket wrench, 3/8 inch square drive, 9/16 inch

Hand
Wren

le, socket wrench, ratchet, 3/8 inch square drive
ch, adjustable, 6 inch

Wrench, torque, 0 to 600 inch-pounds

None

ey
-

PPy

None

MECHANIC WILL:

1.
2.
3.
4,

5.
6.
7.
8.
9.
10.

11,
12.

13.

None

DEP

PRELIMINARY PROCEDURES:

Remove four screws and washers using socket and handle.

Lift up antenna,
Unscrew and remove two electrical plugs.

Remove one screw and washer securing terminal strap
using adjustable wrench,

Remove terminal strap, spacer, and two gaskets.
Discard gaskets.

Turn in defective antenna and mount.

Put spacer and two new gaskets in place,

Screw in and tighten two electrical plugs.

Put terminal strap in place and secure with one
screw and washer using adjustable wrench.

Put antenna and mount in place,

Secure with four gcrews and washers using socket and
handle,

Torque screws between 360 and 432 inch-pounds (41 to
49 newton meters) using torque wrench.

9-2350-255-20-2-3-2; pp. 4~313 to 4-315.

21 Minutes B-42
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FOLLOW ON PROCEDURES :
r‘ REFERENCES ¢
i TIME:
q
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Assembly (2,15)

COMPONENT :
Internal Gun Travel Lock (2.15.14)

PERFORMANCE OUTCOMES :
Mechanic will:

*2,15.14.1 Replace gun elevation lock quick release pin. (15 minutes)

MEASUREMENT :

(for each task).

Time - Between end of initiating stimuli and completion
During Training: of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
End of Training: of task, not to exceed job-time requirements.
Accuracy - As indicated by:

Task 2,15.14.1 a. Quick release pin pushed into clevis
and link.
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*TASK 2.15.14.1 REPLACE GUN ELEVATION LOCK QUICK RELEASE PIN

PARTS : ‘ Pin, quick release (MS 17984C-1218
TOOLS : None

EXPENDABLES: None

PRELIMINARY PROCEDURES:
None

MECHANIC WILL:

1. Hold link, press button and pull quick release pin
out of clevis,

2, Inspect quick release pin for damage.

3. 1If bent or cracked or if button is hard to move,
turn in and replace part.

4, Push down button and push quick release pin into
clevis and link,

5. Release button,
FOLLOW ON PROCEDURES:

None :
REFERENCES :

DEP 9-2350-255-20-2-3-2; pp. 4=-319 to 4-321,

15 Minutes




XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Assembly (2.15)

COMPONENT:
Turret Platform (2.15.15)

PERFORMANCE OUTCOMES:
Mechanic will:
*2,15.15.1 Replace hull-turret slipring cover. (6 minutes)

*2.15.15.2 Replace turret harness channel cover. (6 minutes)

MEASUREMENT:
(for each task)

Time ~ Between end of initiating stimuli and comple-

During Training: tion of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
End of Training: of task, not to exceed job~time requirements.
Accuracy -~ As indicated by:

Task 2.15.15.1 a. Screws holding slipring cover in place
torqued between 30 and 36 foot-pounds
(40.5 to 48.5 newton meters).

Task 2.15.15.2 a. Cover put on stand-offs.
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*TASK 2.15.15.1 REPLACE HULL-TURRET SLIPRING COVER

PARTS:

TOOLS::

EXPENDABLES :

Washer, lock, 4 ea, (NPN)
Cover (NPN)

Socket, socket wrench, 1/2 inch square drive, 9/16 inch
Handle, socket wrench, ratchet, 1/2 inch square drive
Wrench, torque, 0 to 200 foot-pounds

None

PRELIMINARY PROCEDURES:

1.
2.
3.

MECHANIC WILL:

1.

Depress gun tube.
Bleed off pressure in hydraulic system.,

Remove turret platform shield/blanket.

Unscrew and remove four screws, lockwashers, and washers
from slipring cover using socket and handle.

Discard lockwashers.

Lift off cover.

Inspect cover for cracks or bends.

If damaged, turn in and replace cover,
Put cover in pldce.

Screw in and tighten four screws, washers, and new
lockwashers using socket and handle.

Torque screws between 30 and 36 foot-pounds (40.5 to
48,5 newton meters) using torque wrench.

FOLLOW ON PROCEDURES:

1.
2.

REFERENCES:

Install turret platform shield/blanket.

Build up pressure in hydraulic system.

DEP 5-2350-255-20-2-3-2; pp. 5-=2> tc 5-37.

TIME:

6 Minutes
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*TASK 2.15.15.2 REPLACE TURRET HARNESS CHANNEL COVER

PARTS: Channel cover (NPN)

TOOLS : Socket, socket wrench, 3/8 inch square drive, 9/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive

EXPENDABLES : None

PRELIMINARY PROCEDURE

1. Remove hull-turret slipring cover. (See Task 2.15.15.1)
MECHANIC WILL:

1. Unscrew and remove three screws and washers using
socket and handle.

2. Lift off cover.

3. Inspect cover for damage.

4, 1f damaged, turn in and replace.
5. Put cover on stand-offs.,

6., Screw in and tighten three screws and washers using
socket and handle.

FOLLOW ON PROCEDURE:
1. Install hull-turret slipring cover.
REFERENCES :

DEP 9-2350~255-20-2-3-2.

TIME:

& Minutes
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE
MODULE:
Turret Assembly (2.15)

COMPONENT:
External Stowage Boxes (2.15.16)

PERFORMANCE OUTCOMES:
Mechanic will:

2.15.16.1 Replace left exterior stowage box assembly. (45 minutes)

MEASUREMENT

(for each task)

Time - Between end of initiating stimuli and
During Training: - completion of task.
Accuracy - As indicated by match between steps indicated

for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
End of Training: of task, not to exceed job-time requirements.
Accuracy - As indicated by:

Task 2.15.16.1 a. Left exterior stowage box assembly
replaced.
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TASK 2.15.16.1 REPLACE LEFT EXTERIOR STOWAGE BOX ASSEMBLY

PARTS: Stowage box assembly (XM 66920)

TOOLS : Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Wrench, open end, 7/16 inch
Hammer, hand, ball peen
Punch, center
Drill, electric, portable
Drill, twist, 9/32 inch diameter
Drill, twist, 5/16 inch diameter

EXPENDABLES : Rag, wiping
Chalk
Pencil
Tape, masking
Paper, stiff

PRELIMINARY PROCEDURES:
None

MECHANIC WILL:

1. Open box and remove bottle and other loose items.
2. Mark outline of box on turret with chalk.

3. Unscrew and remove eight screws, nuts, four straps,
and 16 washers using wrench, socket, and handle.

4, Unscrew and remove two screws, nuts, straps, and
four washers from rails using wrench, socket and handle.

5. Inspect straps for breaks, cracks, and twists.

6. T7f damaged, turn in and replace. |

7. Unscrew and remove three screws, nuts, six washers,

and one bracket for inside box using wrench, socket,
and handle,

8. Take box ont of rails.
9. Par paper over side of old box.

17 Line up paper with fovward edge of box an! hot tom
of hinge.

11, Tape paper in place with tape.

12, Draw three cirvceles on paper with pencil over holes
ascd for beto e bracket.

B-49
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TASK 2.15.16.1 REPLACE LEFT EXTERIOR STOWAGE BOX ASSEMBLY (cont'd.)

13.
14,
15.
16..
17.
18.

19.

20.
21.

22.
23.
24,
25.
26.
27.

28,

29.
30.

Remove paper from box.

Turn in old box.

Align paper on new box in same position as on old box.
Tape paper in place.

Center punch three holes using hammer and punch.

Drill three holes through paper and new box using
5/16 inch drill.

Remove paper and tape.

Put bottle bracket in box over holes.

Screw in and tighten three screws, nuts, and six
washers using wrench, socket, and handle.

Put box on turret inside chalk lines.

Put strap on rail,

Hold in place and mark hole locations with pencil.
Center punch two holes using punch and hammer,
Drill two holes in box using 9/32 inch drill,

Screw in and tighten two screws, nuts, and four washers
using wrench, socket, and handle,

Repeat steps 23 thru 27 until all straps are screwed
on box.

Erase chalk with rag.

Replace contents of box.

FOLLOW ON PROCEDURES:

REFERENCES :

TIME:

None

DEP

45 M

9~2350-255-20-2~3~2; pp. 4-197 to 4-205.

inutes
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LESSON PLAN OUTLINE

NBC SYSTEM

TRAINING OBJECTIVE
TASK: Each mechanic will meet the MEASUREMENT criteria for
during training and end of training for the 4 tasks
in the NBC System nodule,
CONDITIONS: As described in the PRELIMINARY and FOLLOW ON PROCEDURES.
STANDARD: See MEASUREMENT for each task.

INTERMEDIATE TRAINING OBJECTIVE:

(None)

ADMINISTRATIVE INSTRUCTIONS

1. When training will be given:

2. Training location:

3. Who will be trained:

4, Principal and assistant instructors:

5. Equipment and materials: As described for each task.

SEQUENCE

1. State training objective and reason for learning the tasks.
2. Demonstrate or have assistant(s) demonstrate each task.

3. Conduct walk-through/practice seaalon by having mechanics

demoantrate eaclh tank,  Glrenlate amonp the students and
critique thelr performance,

Test mechanics individually. If a mechanic cannot perfoim a step
of a task, you may show him how to perform the step, and continue
the test or have the mechanic go practice or study. Lefore the
mechanic can be signed off on a task, he nmust perform the test
with no prompting.

SAFETY INSTRUCTIONS

C-2




F. ADDITIONAL COMMENTS AND INFORMATION

The MEASUREMENT requirements for tasks in each component are pre-
sented on the cover sheet for the component (Component Outline)
rather than as part of the task.

The Mcasurement part for each task identifies the start and stop
points for measuring time and describes how to assess the accuracy
of performance. Measurement specifications are presented for

two stages of learning. During the first stage, training, time
is the principal concern. The mechanic should perform the task
faster during successive performances, until at the second stage,
the end of training, the performance time meets the on-the~job
time requirement, The accuracy requirement during training is
simply that the mechanic perform the task exactly as described
under Mechanic Will. Measurement at the end of training, will
focus on products of successful task performance whenever such a
focus is practical. A thorough discussion of the measurement
issue is in Analyzing Tank Gunnery Engagements for Simulator-
Based Process Measurement.l

The procedures described under MECHANIC WILL for each task are
derived from Task and Skill Analysis Report, Final, [XMl] for the
Tank, Combat, Full Tracked 105-MM Gun. Chrysler Corporation,
1979. There is a possibility that the procedures have changed with
design changes in the XM1l. The procedures should be updated for
the XM1 based on current TMs and actual hands-on verification
during the instructor training phase for the 0T. Then, during DT,
the procedures for each task should be tried out on the training
device and the discrepancies in XMl procedures and device proced-
ures noted. Any changes in the described procedures may require a
change in the MEASUREMENT requirement for the task.
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X 1Boidovici, J.A. Analyzing Tank Gunnery Enpagements for Simulator-fascd
Process Mcasurement. Fort Knox, Kentuchy: Human Resources Kegearch
Organization (HumRRO), Final Report 78-4, [9/7.
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
NBC System (2.12)

T~ ~§

COMPONENT:
Orifice and Hose Assembly (2.12.1)

T .. g

PERFORMANCE OUTCOMES:
Mechanic will:

2.12,1.1 Replace NBC orifice assembly. (06 minutes)

MEASUREMENT:
(for each task)
F‘ Time - Between end of initiating stimuli and completion
} During Training: of task.
' Accuracy - As indicated by match between steps indicated

for cach tasit and steps performed by mechanic.

Time - Between end of dnitiating stimulil and completion
End of Training: of task, not to excead job~time requirements.
Accuracy -~ Ag inddcaced by:

Task 2.12.1.1 a., MNew orifice secured with new retaining
ring.

b.  Coupling pushed dnto orifice.

('—./9

4
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TASK 2.12.1.1

REPLACE NBC ORIFICE ASSEMBLY

PARTS:

TOOLS :

EXPENDABLES :

Orifice assembly (B5-19-1829)
Ring, retaining (MS 16624-~4087)

Pliers, retaining ring

None

PRELIMINARY PROCEDURES:

MECHANIC WILL:

None

NOTE A: This procedure applies to commander's,
gunner's, and loader's orifice assemblies.

1. Pull off coupling from orifice.

2. Remove retaining ring from orifice using pliers.
3. Discard ring.

4, Remove orifice.

5. Turn in defective orifice,

6. Put orifice through bracket.

7. Secure with new retaining ring using pliers.

8. Push coupling into orifice,

FOLLOW ON PROCEDURES:

REFERENCES :

TIME:

None

DEP 9-2350-255-20-2~3-2; pp. 6-3 and 6-4.

6 Minutes




XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
NBC System (2.12)

COMPONENT:
Heater Unit (2.12.2)

PERFORMANCE OUTCOMES :
Mechanic will:

2.12.2,1 Replace NBC heater units, (18 minutes)

MEASUREMENT:
(for each task)
Time
During Training:
Accuracy

(3 Time

End of Training:

v

Accuracy

Between end of initiating stimuli and completion
of task.

As indicated by match between steps indicated
for each task and steps performed by mechanic.

Between end of initiating stimuli and completion
of task, not to exceed job-time requirements.
As indicated by:

Task 2.12.2.1

reT r.fvﬁ* WT—

Screws holding heater in place torqued
between 96 and 120 inch-pounds (1l to
14 newton meters).

T—r—rrvv
4

b. Solid hose attached to inlet adapter.
c. Flexible hose attached to outlet adapter.

' @ d. Plugs connected to electrical leads

f according to tags on plugs.
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TASK 2.12.2.1 REPLACE NBC HEATER UNITS

PARTS:

TOOLS :

EXPENDABLES :

Heater, air, electric (E5-19-1782)

Screwdriver, flat tip

Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Extension, socket wrench, 3/8 inch square drive, 6 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Wrench, adjustable, 6 inch

Wrench, box, 7/16 inch

Wrench, torque, 0 to 200 inch-pounds

Tags, marking

PRELIMINARY PROCEDURES:

None

MECHANIC WILL:

5.
6.
7.
8.

9.
10,

11.

NOTE A: Perform step 1 for gunner’s heater only.
For commander's and loader's heaters,

begin with step 2.

Position main gun over left side of vehicle for access
of gunner's heater through driver's compartment.

Pull apart three plugs from three electrical leads and
tag plugs.

Unscrew two screws securing two hoses using screwdriver
and pull off hoses.

Unscrew and remove four screws, eashers, and one ground
strap using box wrench or socket, extension, and handle
as needed.

Remove heater.

Unscrew and remove two adapters using adjustable wrenci..

Turn in defective heater.

Screw in and tighten two adapters to heater using ad’ .
able wrench.

Hold heater in place.

Put ground strap under one screw and screw in and tight-:

four screws and washers using box wrench or =ocket,
extension, and handle as needed.

Torque four screws between 96 and :20 inch-pounds (:.
14 newton meters) using torque wrench.

"y




TASK 2.12.2.1 REPLACE NBC HEATER UNITS (Cont'd.)

12, Push solid hose onto inlet adapter and screw in and
tighten screw using screwdriver,

13. Push flexible hose onto outlet adapter and screw in
and tighten using screwdriver,

14, Connect plugs to electrical leads according to tags
on plugs.

15. Remove tags.

FOLLOW ON PROCEDURE:

1. Operate gas particulate filter and verify air is
flowing to mask.

REFERENCES :

DEP 9-2350-255-2Q-2-3-2; pp. 6-5 to 6-8.

TIME:

18 Minutes

c-8




XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
NBC System (2.12)

COMPONENT :
Hose and Tube Assemblies (2.12.3)

PERFORMANCE OUTCOMES:
Mechanic will:

*%2.12.3.1 Replace NBC slipring tube assemblies. (24 minutes)

MEASUREMENT :
(for each task)

Time - Between end of initiating stimuli and completion
During Training: of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
End of Training: of task, not to exceed job—-time requirements.
Accuracy - As indicated by:

Task 2.12.3.1 a. Damaged parts replaced.
b. New packing put in elbow.
c. Elbow attached to NBC slipring.
d. Tube attached to elbow and adapter.

e. Hose attached to tube at elbow and
adapter.

f. New packing put in slipring.
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*TASK 2.12.3.1 REPLACE NBC SLIPRING TUBE ASSEMBLIES

PARTS: Adapter, straight (MS51843-30SS)
Tube, loaders (NPN)

Tube, gas filter (XM 66750)
TOOLS : Screwdriver, flat tip

Wrench, open end, 1 5/16 inch

Wrench, open end, 1 1/2 inch

EXPENDABLES: Packing, preformed (two required)

PRELIMINARY PROCEDURE:

1,
MECHANIC WILL:

1,

2.

3.

10.
11.
12,

13,

14,

Remove hull-turret slipring cover.

Using screwdriver, loosen screw on clamp securing hose
to tube and pull off hose.

Unscrew and remove tube from adapter using 1 1/2 inch
wrench.

Unscrew and remove adapter and packing from slipring
using 1 5/16 inch wrench.

Discard packing.

Using screwdriver, loosen screw on clamp securing hose
to tube and pull off huse.

Unscrew and remove tube from elbow using 1 1/2 inch
wrench.,

Unscrew and remove elbow and packing from slipring
using 1 5/16 inch wrench.

Discard packing.

Inspect parts for wear, cracks, dents, or stripped
threads.

Turn in and replace any damaged parts.
Put new packing in elbow.

Screw in and tlighten to slipring using 1 5/16 inch
wrench.

Screw in and tighten tube to elbow using 1 1/2 inch
wrenche

Push hose -mto tgbe and secure with ~iump and tighlen
st.yew using screwdriver,

C-1)
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*TASK 2.12.3.1

15.

16.

17,

REPLACE NBC SLIPRING TUBE ASSEMBLIES (Cont'd.)

Put new packing in slipring and screw in and tighten
adapter using 1 5/16 inch wrench.

Screw in and tighten tube to adapter using 1 1/2
inch wrench.

Push hose onto tube and secure with clamp and tighten
screw using screwdriver.

FOLLOW ON PROCEDURE:

1.

REFERENCES :

DEP 9-2350-255-20-2-3-2;

Install hull-turret slipring cover.

PP 6-17 to 6“"200

24 Minutes

c-11
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
NBC System (2.12)

COMPONENT:

NBC Filter Assemblies (2.12.4)

PERFORMANCE OUTCOMES :
Mechanic will:

*2.12.4.1 Replace NBC gas

MEASUREMENT :
(for each task)

Time -
During Training:
Accuracy -

Time -

End of Training:
Accuracy -

filters. (12 minutes)

Between end of initiating stimuli and
completion of task.

As indicated by match between steps indicated
for each task and steps performed by mechanic.

Between end of initiating stimuli and comple-

tion of task, not to exceed job-time require-
ments,

As indicated by:

Task 2.12.4.1

b.

Ce

d.

New filters placed on lower bracket.

Upper bracket placed on filters.

Sealing compound put on inside of
elbows and outside of filter stubs.

Hoses and clamps attached to elbows
and lower stubs on filters.

C-1:
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* TASK 2.12.4.1

REPLACE NBC GAS FILTERS

PARTS:

TOOLS :

EXPENDABLES :

Filter, gas, 2 ea. (D5-19-2350)
Knife, pocket

Screwdriver, flat tip

Wrench, combination, 7/16 inch

Sealing compound, general purpose, MIL~S~11-31

PRELIMINARY PROCEDURE:

1.

MECHANIC WILL:

1,

2,
3.

8,

1.
11.
12.
13.

Remove coaxial machinegun ready ammo box.

Unscrew and remove four screws securing four hoses to
two filters using screwdriver and pull off hoses,

Pry two elbows off two filters using screwdriver.

Unscrew and remove two screws from upper bracket using
wrench and remove bracket,

Turn in two filters.

Scrape off old sealing compound from inside of two elbows
using knife.

Put two filters on lower bracket,

Put upper bracket on filters and secure with two screws
and washers using wrench.

rﬁARNING: Many sealing compounds burn easily,

i Do not use near open fire., Use in
i well-ventilated area. |

Mut nealing compound on innlde of olbows and outnide of

[N BCTTE LR RS PP

Fui o tbhows co filter atubs and o jloe scoating compo
to havder

bust 1wo o uses and olamps onto twe eilows,

Screw in and tighten two screws n:iny screwdriver,

Push two hoses and clamps onto two lower stubs on filters.

Serew in and tighten ©wo screws usiupg o rewd iver,

C-13
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*TASK 2.12.4.1 REPLACE NBC GAS FILTERS (Cont'd.)

FOLLOW ON PROCEDURE:

1. 1Install coaxial machinegun ready ammo box.

REFERENCES:

DEP 9-2350-255~20-2-3-2; pp. 6~9 to 6-12,

TIME:

12 Minutes

C-14

e, T

T

LA P e




L -

LAt ot

X

.

—l. . L) [} K ) . *
VNS S Y A S e

v

o a‘s a2 s a adhe a4

APPENDIX D

ARMAMENT SYSTEM
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LESSON PLAN OUTLINE

ARMAMENT SYSTEM

TRAINING OBJECTIVE

TASK: Each mechanic will meet the MEASUREMENT criteria for

during training and end of training for the 7 tasks
in the Armament System.

CONDITIONS: As described in the PRELIMINARY and FOLLOW ON PROCEDURES.

STANDARD: See MEASUREMENT for each task.

INTERMEDIATE TRAINING OBJECTIVE

(None)

ADMINISTRATIVE INSTRUCTIONS

1. When training will be given:

2. Training location:

3, Who will be trained:

4. Principal and assistant instructors:

5. Equipment and materials: As described for each task.
SEQUENCE

l., State training objective and reason for learning the tasks.
2. Demonsrrate or have assistant(s) demonstrate each task.

3. Tordper yalk-throvgh/practice session by having mechanics

4.

CemQastray e each {aak Circaiate amony the siudep!a and
critiyne thelr po Torwaace
VeLtL MUocacno s Lodavewes iy Lioo acehanic cauuot peforss a osoep

ot & task, you may show him how to perform tie step, and coatinuc
the test or have the mechanic go practice ui s udy. Before the
mechanic can be signed off on a task, he¢ wmusi perform the test
with or prompting.

SAFETT LKSTRUCYLONS
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ADDITIONAL COMMENTS AND INFORMATION

The MEASUREMENT requirements for tasks in each component are pre-
sented on the cover sheet for the component (Component Outline)
rather than as part of the task.

The Mcasurement part for each task identifies the start and stop
points for measuring time and describes how to assess the accuracy
of performance. Measurement specifications are presented for

two stages of learning. During the first stage, training, time
is the principal concern. The mechanic should perform the task
faster during successive performances, until at the second stage,
tiiec end of training, the performance time meets the on-the~jobdb
time requirement. The accuracy requirement during training is
simply that the mechanic perform the task exactly as described
under Mechanic Will. Measurement at the end of training, will
focus on products of successful task performance whenever such a
focus is practical. A thorough discussion of the measurement
issue is in Analyzing Tank Gunnery Enpagements for Simulator-
Cased Process Measurement,- N

The procedures described under MECHANIC WILL for each task are
derived from Task and Skill Analysis Report, Finai, [XM1] for the
Tank, Combat, Full Tracked 105-MM Gun. Chrvsler Corporation,
.979. There is a possibility that the procedures have changed with
design changes in the XMl. The procedures should be updated for
the XM1 based on current TMs and actual hands->n verification
during the instructor training phase for tie 07, Then, during DT,
the procedures for each task should be tricd out on the training
device and the discrepancies in XMl proccdures and device proced-
ures noted. Any changes in the described proceduras wmay require a
change in the MEASUREMENT requirement for the task.

P e U Sp—y - - -—

Two tasks I this module have maintenance prevequiciis caelks which
can be taught according rto the lesson plan o~ui'i oo Cor rhe nodole,
Mechanics must be taugnt these prevequisite oo in oo prvceeding
with the module. The prereauisite taslis and their «responeiog
module tasks are: ;
Prerequisite Task st sk Nuber
Drain FRH hydraulic fluid 2.19.003
Per form MRS update check 2.18.1.9

Process Measurement. Fort Knox, Kentuclky: luman Resources

130ldovici, J.A. Analyzing Tank Gunnery Tngagenente for Sinalator-lased

Research

Organization (HumRRO), Final Report 78-4, 107%.
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TASK 2.7.11.1

DRAIN HYDRAULIC RESERVOIR

PARTS:

TOOLS :

EXPENDABLES :

Packing, preformed, 1 ea. (M83248-1-912)
Packing, preformed, 1 ea. (NPN)

Adapter, socket wrench, 3/8 inch to 3/4 inch square drive
Extension, socket wrench, 3/4 inch square drive, 3 inch
Handle, socket wrench, ratchet 3/8 inch square drive
Handle, socket wrench, ratchet 3/4 inch square drive
Socket, socket wrench, 3/8 inch square drive, 9/16 inch
Socket, socket wrench, 3/8 inch square drive, 1-3/8 inch
Wrench, adjustable

Wrench, torque, 0 to 200 inch-pounds

Pan, drain, 20 gallon

None

PRELIMINARY PROCEDURE:

MECHANIC WILL:

1. Reduce svystem hydraulic pressure to zevo (zee remark ).

1. Unscrew and remove two screws and washers from access
plate using 9/16 inch socket and handle.

2. Remove access plate.
3. Push in and twist chip collector to left and remove it.

4, Check chip collector for strippe? thresds »r cracks.
If damaged, replace part.

5. Discard packing.
6. Place pan under plug to catch fluid (18 gallons).

7. Unscrew and remove drain plug using 1~3/8 inch socket,

extension, and handle., Allow hydraulic fluid to drain
into pan.
8. Discard paclking.

9. Inspect hydraulic fluid for dark cclor o' mecal chips
and water. If found, purge hydraulic system.

10, Dispose of hydraulic fluid.

11. Screw plug and new packing into reservoir using 1-37%& i .
socket, extension, and handle.

12, Torque plug between 76 and 92 inch-pounds (S to 10 newton
meters) using torque wrench.

13. Put new packing on chip coliector anu twisc 1ato piuy
turning right until snug.

n=3.1




m*"r T
o

-

TASK  2.7.11.1 DRAIN HYDRAULIC RESERVOIR (cont'd.)

14, Put access plate on hull by screwing in and tightening
two screws and washers using 9/16 inch socket and
handle.

15. Torque two screws between 360 and 480 inch-pounds (41
to 54 newton meters) using torque wrench.

16. Traverse turret to gain access of reservoir.
17. Unscrew cap on filler plug.
18. Add hydraulic fluid.

19, Screw on cap on filler plug.

FOLLOW ON PROCEDURES:

REFERENCES :

T ME:

1. Bleed bydraulic system

2. Operate gonoer's powver control handles

DEP 9-235(-255-20-1-3=3; pp. 8-21 to 8-24,

63 Minutes.
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TASK 1. PERFORM MRS UPDATE CHECK
PARTS: None

TOOLS: None

EXPENDABLES: None

PRELIMINARY PROCEDURES:

MECHANIC WILL:

1.

2.

Power up gunner's station (see TM 9-2350-255-10; p. 2-145)
Perform computer self-test (see TM 9-2350-255-10; p. 2-163)

NOTE A: Make sure main gun tube, turret and
breech are clear.

NOTE B: Make sure turret power is on.

NCGTE ©: Make sure turret traverse lork is
unlocked.

NOTE D: Make sure main gun elevation lock is
unlocked.

Set GUN TURRET DRIVE switch on Loader's panel to
POWERED position.

Opeu gunner's primary sight (GP3) left ballistic
door by grasping the left baliistic door handie,
squeezing the lever on top and turning handl2a clock-
wise .

Set computer control panel (CCP) power switch to
ON pocition.

Set e FIRE CONTROL MODE switch on GPS to NORMAL
rosition and check that its indicator ligihc ~ome on.

Sei he UG swiich aboce the SPC e the TN o) o=
and chaeck chat MRS ipdicoator ajshe ' tho o0 e
fomC on,

NOSFE F: D not prass laser range buttnang on power

~onvra] candles.

Squeeze palm swiich on power countrol handles to mo e
main gun to zero ~levation.

feleage raim gwitheg.
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TASK

1. PERFORM MRS UPDATE CHECK (cont’ ..

8. While looking through the GPS c¢yepiece, aline the GPS
reticle with the MRS reticle; move KETICLE aDJUST
toggle switch on the CCP up (U), down (D), ieft (L),
or right (R) as necessary to center the GPS reticle in
the MRS 7: icie.

9. Set the MRS switch to the OUT position and check thax
the MRS indicator light goes out.

FOLLOW ON PROCEDURES:

1. Power down gunner's station.

REFERENCES :

TIMR

™ 9-2%50-27% .18, pp 7-186 2 7.187

rMinutes.




¥M1 45F TURRET MECEANIY
COMPONENT OU'TLINE

MODULE:
Armament System (2.18)

JOMPONENT:
105 mm Gun Mount Assembly (2.18.1)

» ERFORMANCE OUTCOMES:

Mechanic will:

#2.18.1.3 Replace 105 smm gun replenisher (45 minutes)

2.18.1.9 Align MRS to GPS daylight sight (42 minutes)

CEASTRFMENT:

(for each iLask:

surirg Training:

d of Trainiag:

Timn

Acnracy

- prtween »nd of initiaslipns stimnli and coawdlen
of task.
An indicuond by march herwenn staps indicarec
for each fask and stepn jerformed by mechanic.

Time - Between end of initiating stimuli and commietfon

| Task 2.18.1.9 a.

of task, not t» eyceed [ob-rims riquolyompents.

vy = fnoinadeates Ly

a. Hydraul .~ “jun punped info repienisher
untiL frul ! meive ovel mark.,

.  Repienicher contered on ceilirg.

Mo relicic ctantercd wlthh GUé seelcad,

NPT .
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*TASK 2.18.1.3 REPLACE 105MM GUN RELPLENISHER

PARTS: Washer, lock, 8 ea. (NPN)
Replenisher (XM65729

TOOLS: Screwdriver, flat tip
Wrench, open end, 7/16 inch
Wrench, adjustable 10 inch
Pump, hydraulic, recoil mechanism, M-3

EXPENDABLES: Fluid, hydraulic, FRH, MIL~H-46170 (6.5 galloms)
Rags, wiping
Plug, 7/16 inch (two required)
Cap, 7/16 inch (two required)
Solvent, cleaning, P-D-680, Type II

PRELIMINARY PROCEDURE:
1. Elevate main gun to maximum elevation.
MECHANIC WILL:

1. Unscrew and remove four screws and lockwashers securing
replenisher to top of turret using open end wrench.
2. Discard lockwashers.

3. Take replenisher down from turret ceiling and put on
gun mount.

!

| CAUTION: Do not allow hydraulic oil to run

i out when fluid lines are disconnected.
1.

4. uUnscrew two nuts located on tee behind depression stop
on main gun using adjustable wrench,

5, Tullk twe tules oul of tuc,

5. Pu* two pluge j.tn fwo tubes,

7. Puc twe cap? o~ toon uciag adjustaclc wizach.
4. Remove vepienisher riom veoinlie.

9. Drain oil from replenisher and dispose of oil.

C WARNTING - holvent nurns easily M not use

i A Pt 4 akf,




*TASK 2.18.1.3 REPLACE 105MM GUN REPLENISHER (Cont'd.)

10.

11.

12.
13.
14.
15.
16.
17.
18.

19.
20.
21.

22.
23'

27.
28.

29.
30.
31!

Clean any spilled oil in vehicle with solvent and
dry with rags.

Unscrew but do not remove eight screws in eight hose
clamps on replenisher using screwdriver.

Remove three hoses.

Remove eight clamps from hoses and replenisher.
Remove two straps from replenisher.

Inspect all parts for cracks, wear, and leaks.
Feel hoses for soft spots and for dried-out spots.
Replace any damaged parts.

Unscrew and remove four screws and lockwashers securing
four brackets to replenisher using open end wrench.

Discard lockwashers.
Remove four brackets.

Unscrew and remove two clamps from hose at replenisher
using screwdriver.

Remove vent plug from hose and replenisher port.
Turn in damaged replenisher.

Put vent plug into hose.

Put two clamps on hose.

Put plug into rear port and tighten clamps with screw-
driver.

Put four new lockwashers on screws.

Loosely screw in four screws to attach four brackets
to replenisher tank.

Put «traps on replenisher.,
Pur two hoses into forward ports of replenisher.

Wrap hose around replenisher sand put curved tube and
hone (nto ather veav pout.

ncap iee aaing ad wtdable wieng:,

Pt s v e hoes

Screw in and tightean nuts using wrench.

Put «1x clamps on thivc hoscr siecuvipg witn 8cyew usino

screwdriver.
Mt orepleniabeo s es o ro i T 0T Fan e

ECHYE WL th fe 8200w Ll ow Db dedisiie <o awlep oo
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*TASK 2.18.1.3 REPLACE 105MM GUN REPLENISHER (Cont'd.)

38.
39.

40.

41.

42.

43.

Center replenisher on ceiling.

Tighten eight screws on four brackets using open end
wrench.

Remove hose from vent plug at rear port on replenisher
by loosening clamp using screwdriver.

Using pump, pour hydraulic fluid into replenisher
through vent plug until fluid meets level mark.

Put hose on vent plug and secure with clamp using
screwdriver.

Clean any spilled fluid with solvent and dry with rags.

FOLLOW ON PROCEDURE:

l.

REFERENCES @

Manually elevate main gun to zero position and install
travel lock.

DEP 9-2350-255-20-2-32; pp. 7-31 to 7-36.

TIME:

45 Minutes

-




[

LI 0 4 !’. v

P————

T AT - S e S A

TASK 2.18.1.9

i e

ALIGN MRS TO GPS DAYLIGHT SIGHT

PARTS:

TOOLS:

EXPENDABLES :

None

Muzzle reference sensor alignment tool XM63391
Screwdriver, flat tip

None

PRELIMINARY PROCEDURES :

MECHANIC WILL:

1.
2.
3.

Gunner's primary sight boresighted with main gun.
Turret lock set (see remark 2).

Gunner's primary sight day reticle is scaled.

NOTE A: An assistant is required to adjust muzzle
reference sensor and help mechanic,

Place following turret switches to position indicated:

Switch Location Switch Name Position
Commanders panel Turret power On

GPS Fire control mode Normal
CCp Pwr. On

GPS Thermal test off

GPS Gun select Main
Loader's panel Gun turret drive Powered

Set turret to operate from auxiliary hydraulic power.

Set auxiliary hydraulic power switch on Commanders Panel
to ON.

Position alignment tool in place on end of muzzle
reference sensor.

Push in MRS button on computer control panel. (Numerical
readout should be zero for both AZ and EL.)

NOTE B: All personnel must be clear of main gun
for step 6.

Squeeze and hold gunner's power control palm switches.
(Gun will move to level position.)

Release palm switches. (Gunner's primary sight will align
with gun position.)

Push in boresight button on computer control panel. (MRS
and boresight buttons should light up.)




9.

10.

11.

12.

REFERENCES ¢

TIME:

»
|
»
3
b
b
Mo

TASK 2.18.1.9 ALIGN MRS TO GPS DAYLIGHT SIGHT (Cont'd.)

Adjust numerical readout for EL and AZ to 00 with switch
on computer control panel.

NOTE C: Assistant should:
a. Look through alignment tool.

b. Line up reticle on gunner's primary sight
head mirror. (Scent should enter gunner's
primary sight.)

c. Rotate muzzle reference sensor to get proper
alignment.

d. Using screwdriver, loosen four screws on
muzzle reference sensor,

e. Make final adjustment on GPS head mirror
and tighten four screws.

NOTE D: Reticle on muzzle reference sensor will be seen
in GPS.

Look through GPS and direct assistant to align muzzle
reticle with gunner's primary sight day reticle.

NOTE E: DBoth reticles should be + 4 mils in both
azimuth and elevation modes.

Move reticle adjust toggle switch on computer control
panel until two reticles seen in gunner's primary sight
are in line with each other.

NOTE F: Assistant will take off muzzle reference
.. sensor alignment tool.

Push ENTER pushbutton on computer control panel.

FOLLOW ON PROCEDURES:

None

DEP 9-2350-255-10-1; pp. 2-131 to 2-132.

45 Minutes
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE
MODULE:
Armament System (2.18)

COMPONENT:
Grenade Launcher (2.18.2)

PERFORMANCE OUTCOMES:
Mechanic will:

2.18.2.1 Replace grenade launcher electrical harness covers., (30 minutes)

MEASUREMENT:
(for each task)

Time ~ Between end of initiating stimuli and completion
During Training: of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
End of Training: of ta3k, not to exceed job-time requirements.
Accuracy - As iudicated by:

Task 2.18.2.1 a. Screws on harness covers torqued between
30 to 36 foot-pounds (40 to 48 newton

meters).

b. Screws on connector covers torqued
between 70 to 84 foot-pounds (95 to
133 newton meters).

—~ T
e

3 D-1C
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TASK 2,.18.2.1

REPLACE GRENADE LAUNCHER ELECTRICAL HARNESS COVERS

PARTS:

TOOLS:

EXPENDABLES :

Cover, left connector (NPN)
Cover, left harness (NPN)
Cover, right connector (NPN)
Cover, right harness (NPN)

Socket, socket wrench, 1/2 inch square drive, 9/16 inch
Socket, socket wrench, 1/2 inch square drive, 3/4 inch
Extension, socket wrench, 1/2 inch square drive, 6 inch
Handle, socket wrench, ratchet, 1/2 inch square drive
Wrench, torque, 0 to 175 foot-pounds

None

PRELIMINARY PROCEDURES:

MECHANIC WILL:

None

1. Remove three screws and washers from right connector
cover using 3/4 inch socket, extension, and handle,

2. Remove three screws and washers from right harness
cover using 9/16 inch socket, extension, and handle.

3. Remove three screws and washers from left connector
cover using 3/4 inch socket, extension, and handle,

4., Remove eleven screws and washers from left harness
cover using 9/16 inch socket, extension, and handle.

5. Lift off covers.

6. Ingpect covers for bends, breaks, or rust.
7. 1f defective, turn in and replace covers.
8. Put left harness cover in place.

9. Screw in and tighten eleven screws and washers using
9/16 inch socket extension, and handle.

10. Put left connector cover in place.

11. Screw in and tighten three screws and washers using
3/4 inch socket, extension, and handle.

12, Put right harness cover in place.

13. Screw in and tighten three screws and washers using
9/16 inch socket, extension, and handle.

D-11




—p—p— e

POPE——

P

TASK 2.18.2.1 REPLACE GRENADE LAUNCHER ELECTRICAL HARNESS COVERS (cont'd.)

14.
15.

16.

17.

Put right connector cover in place.

Screw in and tighten three screws and washers using
3/4 inch socket, extension, and handle.

Torque screws on harness covers between 30 and 36
foot-pounds (40 to 48 newton meters) using torque wrench.

Torque screws on connector covers between 70 and 84
foot-pounds (95 to 113 newton meters) using torque wrench.

FOLLOW ON PROCEDURES:

REFERENCES :

TIME:

None

DEP 9-2350-255-20-2-3-3; pp. 7-63 to 7-64.

30 Minutes

D-12
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Armament System (2.18)

COMPONENT
Loader's Weapon Station (2.18.3)

PERFORMANCE OUTCOMES :
Mechanic will:

!
h. #2,18.3.2 Replace Loader's machinegun mount holder assembly.
‘ (16 minutes)

F’

b

!

s

&

)

MEASUREMENT:

(for each task)

Time - Between end of initiating stimuli and completion
During Training: of task.
- Accuracy - As indicated by match between steps indicated
. for each task and steps performed by mechanic.

3 . .

#‘: Time - Between end of initiating stimuli and completion
End of Training: of task, not to exceed job-time requirements.

! Accuracy - As indicated by:

t

1

b Task 2.18.3.2 a. Screws holding mount holder in place

P torqued between 96 and 132 inch-pounds

1 (11 to 15 newton meters).

1

&

D-13
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* TASK 2.18.3.2

REPLACE LOADER'S MACHINEGUN MOUNT HOLDER

PARTS:

TOOLS :

EXPENDABLES :

Hold

Socket, socket wrench, 3/8 inch square drive, 7/16 inch

Hand

Wrench, open end, 7/16 inch
Wrench, torque, 0 to 200 inch-pounds

None

er assembly (XM66626)

le, socket wrench, ratchet, 3/8 inch square drive

PRELIMINARY PROCEDURE:

MECHANIC WILL:

1.

1.

2.
3,

4,

Remove loader's machinegun.

Unscrew and remove three screws and nuts securing
holder to ejection box using socket, handle and wrench.

Turn in defective holder.

Put holder in place and secure with three screws and
nuts using socket, handle, and open end wrench.

Torque screws between 96 and 132 inch-pounds (11 to
15 newton meters) using torque wrench.

FOLLOW ON PROCEDURE:

REFERENCES :

TIME:

18

DEP

6 Mi

Install loader's machinegun.

9-2350-255-20-2-3-2; pp. 7-69 to 7-71.

nutes

D-14
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE
MODULE:
Armament System (2.18)

COMPONENT:
Coaxial Mount (2.18.4)

PERFORMANCE OUTCOMES:
Mechanic will:
2.18.4.11 Replace coaxial machinegun solenoid (15 minutes)
2.18.4.12 Adjust coaxial machinegun solenoid (15 minutes)

MEASUREMENT :
(for each task)

Time -~ Between end of initiating stimuli and completion
During Training: of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
End of Training: of task, not to exceed job-time requirements.
Accuracy - As indicated by:

Task 2.18.4.11 a. Electrical plug screwed in at bottom
of solenoid.

!

Task 2.18.4.,12 a, No looseness between solenoid, lever,
and trigger.
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TASK 2.18.4.11

REPLACE COAXIAL MACHINEGUN SOLENOID

PARTS:

TOOLS

EXPENDABLES :

Solenoid, Coaxial (NPN)
Washer, Lock, 2 ea. (NPN)
Nut, Lock (MS51943-31)

Handle, socket wrench, ratchet, 3/8 inch square drive
Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Wrench, open end, 7/16 inch

None

PRELIMINARY PROCEDURE:

MECHANIC WILL:

1,

3.
be

10.

11.
12.

Remove coaxial machine gun and accessory assembly.

Unscrew and remove electrical plug from bottom of solenoid.

Unscrew and remove nut and screw at bottom of brackets
under solenoid using socket, handle, and wrench.

Discard locknut.

Unscrew and remove two screws and lockwashers securing
spacer to brackets using open end wrench.

Remove brackets and spacer.

Discard lockwashers.

Remove and turn in defective solenoid.

Put solenoid, spacer, and brackets in place.

Secure with two screws and new lockwashers using open
end wrench,

Insert screv through holes in brackets under solenoid
and screw on new locknut,

Tighten nut with socket, handle, and wrench.

Screw in and tighten electrical plug at bottom of solencid.

FOLLUW ON PROCEDURES:

REFERENCES :

1,
2.

Install coaxial miachine gun and accessory assembly.

Adjust firing solenoid. (See Task 2.18.4.12)

DEP 9-2350-255-2-3-2; pp. 7-111 to 7-113.

15 Minuteg

D-16
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TASK 2,18.4.12 ADJUST COAXIAL MACHINEGUN SOLENOID

PARTS: None

TOOLS ¢ Wrench, combination, 7/16 inch (two required)

EXPENDABLES: None

PRELIMINARY PROCEDURES:
None

MECHANIC WILL:

1. Unscrew and remove electrical plug from bottom of
solenoid.

WARNING: Be sure trigger is not pushed in
after adjustment is made.

2. Using two wrenches, tighten screw and locknut on
lever so there is no looseness between solenoid,
lever, and trigger.

3. Screw in and tighten electrical plug to bottom of
solenoid.

FOLLOW ON PROCEDIRES:

None
REFEREHCES :

DEF 3=2350- 755-0-3-27; pp. 7=104 to 7-115.
TIME.

b4 T ondes
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i XM1 45E TURRET MECHANIC
= COMPONENT OUTLINE

f‘(' MODULE:
Armament System (2.18)

COMPONENT:
t!! Commander's Weapon Mount Assembly (2.18.5)

PERFORMANCE OUTCOMES:
Mechanic will:

2.18.5.3 Replace Commander's weapon mount equilibrator (48 minutes)

MEASUREMENT:
(for each task)

Time - Between end of initiating stimuli and completion
During Training: of task.

Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechamic.

Time - Between end of initiating stimuli and completion
End of Training: pf task, not to exceed job-time requirements.
Accuracy ~ As indicated by:

Task 2.18.5.3 a. Spring tension set in equilibrator to
suit Tank Commander.

D-18




TASK 2.18.5.3 REPLACE COMMANDER'S WEAPON MOUNT EQUILIBRATOR

PARTS: Equilibrator (XM66533)

TOOLS: Pliers, slip joint
Wrench, combination, 5/8 inch
Wrench, combination, 3/4 inch
Wrench, combination, 1 1/8 inch

Diagonal cutters

EXPENDABLES: Screw, safety, 3/8 inch
Safety wire, 4 inch

PRELIMINARY PROCEDURES:

None

MECHANIC WILL:

NOTE A: An assistant is required to help mechanic.

Hold Commander's weapon level.

Direct assistant to move weapon up and down to align

holes in equilibrator.

Put safety screw into holes and tighten using 5/8
inch wrench.

Install wire on safety screw as follows:

a.
b.
c.
d.

Put safety wire through hole in safety screw.
Bend upper end around screw,

Bend wire so upper end goes under lower end.
Ensure wire is tight aroumd screw.

Twist wire ends to right until twisted part is
1/8 inch from hole in tab near safety screw on
equllibrator. (Wire ends should have 8 to 10

turns per inch.)

Grip end of twisted part using pliers.

Pull and turn right until wire is tight.

Put upper end of wire through hole in tab.
Grip and pull end through hole using pliers.
Bend lower end of wire around tab.

Bend wire 8o upper end goes under lower end.

Pull tight and twist wire ends to left three
turns using pliers.

Grip wires beyond twisted area with pliers and
turn left while pulling three more turns.

D-12




TASK 2.18.5.3 REPLACE COMMANDER'S WEAPON MOUNT EQUILIBRATOR (Cont'd.)

6.
7'
8.

L B ana o on s am g

>
-
AV}
.

10.

11.

12.

LI o ah. e )

13.

—r

n. Cut wire with diagonal cutters at end of
twisted area.

0. Bend twisted end around tab.

Tell assistant to lower muzzle to lowest angle.
Open safety pin and slide out of stop.

Push stop up further into housing. '

If stop will not go into housing to cover the lower
pin hole, turn adjustment nut left a few turns using
1 1/8 inch wrench.

Turn screw to right using 1 1/8 inch wrench until stop
moves into housing.

Put safety pin into lower hole of stop and hole of
housing.

Tell assistant to support weapon near muzzle end and
support equilibrator.

Unscrew and remove screw and washer using 3/4 inch
wren-h.

Fuil back and down on equilibrator and take it off.
(Screw and nut will stay on bracket.)

14. Inspect screw for stripped threads, worn head, bends,
or breaks.
{ 15. If damaged, discard and replace.
16. Inspect washer for breaks, bends, or gouges.
17. 1If damaged, discard and replace.
18. 1If equilibrator is defective, remove screw and nut from
bracket and attach them to equilibrator.
, 19. Turn in equilibrator.
i
! To Install:
{ 20. If equilibrator is new, screw on new screw and nut to
1 brackel.,
3
i NOTE B: New equilibrator will fit easier if screw
! and nut are put onto bracket the same number
Y of turns as the old nut and screw were on
bracket.
21. Tell assistant to support weapon near muzzle and support
equilibrator until end of procedure.
22, Guide equllibrator into screw.
ﬁ 7 Put ascrew through beering.
i 24, Put washer over screw and tighten screw into base
|

waing 3/4 finch wrench.
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TASK 2.18.5.3 REPLACE COMMANDER'S WEAPON MOUNT EQUILIBRATOR (Cont'd.)

To prepare equilibrator for 50 caliber operation:
25, Look at stop. (Hole should be showing below housing.)

NOTE C: If hole can be seen, go to step 32. If
hole cannot be seen, go to step 26.

26. Pull out safety pin.

27. Pull down on stop until hole in stop shows below
housing.

28. 1If stop is up but will not come down, turn nut to
left a few turms.

29, Turn screw to right using 1 1/8 inch wrench until
stop can be pulled out of housing.

30. Put safety pin into hole in housing and into upper
hole in stop.

31. Latch pin.
32, Cut wire using pliers.

33. Unscrew and remove safety screw while assistant slowly
moves weapon up and down.

34. Set spring tension in equilibrator to suit Tank Commander
by screwing screw in or out using 1 1/8 inch wrench.

FOLLOW ON PROCEDURES:

REFERENCES :

TIME:

None

DEP 9-~2350-255-20-2~3-2; pp. 7~122 to 7-127.

48 Minutes

D-21
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LESSON PLAN OUTLINE

(T HYDRAULIC SYSTEM

A, TRAINING OBJECTIVE

TASK : Each mechanic will meet the MEASUREMENT criteria for
during training and end of training for the 26 tasks
in the Hydraulic System module.

T

CONDITIONS: As described in the PRELIMINARY and FOLLOW ON PROCEDURES.

STANDARD: See MEASUREMENT for each task.

B. INTERMEDIATE TRAINING OBJECTIVE

E (None)

- C. ADMINISTRATIVE INSTRUCTIONS
1. When training will be given:
2. Training location:

3. Who will be trained:

r 4, Principal and assistant instructors:
E' 5. Equipment and materials: As described for each task.
3 D. SEQUENCE

1. State training objective and reason for learning the tasks.,

AALER S S A S IR A4 g

2., Demonstrate or have assistant(s) demonstrate each task.

3. Conduct walk=through/practice scssion by having mechanics
demonstrate each task. Circulate among the students and
critique their performance.

{ 4, Test mechanics individually. If a mechanic cannot perform a step
4 of a task, you may show him how to perform the step, and continue
( the test or have the mechanic go practice or study. Before the
mechanic can be signed off on a task, he must perform the test
with no prompting.

E. SAFETY INSTRUCTTIONS

PPN I WD SS S S



F. ADDITIONAL COMMENTS AND INFORMATION

The MEASUREMENT requirements for tasks in each component are pre-

sented on the cover sheet for the component (Component Outline)
rather than as part of the task,

The Measurement part for each task identifies the start and stop
points for measuring time and describes how to assess the accuracy
of performance. Measurement specifications are presented for

two stages of learning. During the first stage, training, time
is the principal concern. The mechanic should perform the task
faster during successive performances, until at the second stage,
the end of training, the performance time meets the on~the-job
time requirement. The accuracy requirement during training is
simply that the mechanic perform the task exactly as described
under Mechanic Will, Measurement at the end of training, will
focus on products of successful task performance whenever such a
focus is practical. A thorough discussion of the measurement
issuc is in Auclyzing Tank Gunnery Engagements for Simulator-
Based Process Measurement.:

The procedures described under MECHANIC WILL for each task are
derived from Task and Skill Analysis Report, Final, [XM1l] for the
Tank, Combat, Full Tracked 105-MM Gun. Chrysler Corporation,
1979. There is a possibility that the procedures have changed
with design changes in the XMl. The procedures should be updated
for the XMl based on current Tlds and actual hands-on verification
during the instructor training phase for the OT. Then, during DT,
the procedures for each task should be tried out on the training
device and the discrepancies in XMl procedures and device proced-
ures noted. Any changes in the described procedures may require a
change in the MEASUREMENT requirement for the task.,

Nincteen tasks in this module have one or more maintenance pre-
requlsite tasks whlch can be taught accordlng to the lesson plan
outiine for the module. Mechanics must be taught these prerequisitg
tasks before preceeding with the module, The prerequisite tasks
and their corresponding module tasks are:

Prerequisite Task Module Task Number
{ 7ero hydraulic pressure 2.7.3.1 2.7.4.1 2.7.6.1 2.7.15.1
! 2.7.3.2 2.7.4.2 2.7.7.1 2.7.15.2
| 2.7.3.3 2,7.5.1 2.7.13.1 2.7.15.3
i 2.7.3.8 2,7.5.2 2.7.14.1 2.7.17.1
l 2.7.18.1

i mm mm wm ee e st e em a. wvm aem (e e e - e e amm em— mme e c e mes wem ——— e mmm e ——— o i amte o)

1Boldovici, J.A. Analyzinpg Tank Gunnery Engagements for Simulator-Based
Pivcess Measurement, Fort Knox, Kentucky: Human Re:ources Research
Organization (HumRRO), Final Report 78-4, 1978,

E-3
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TASK G.0.3.29. CHECK HYDRAULIC ZERO PRESSURE AND BUILD UP HYDRAULIC PRESSURE

PARTS: None

TOOLS: None

EXPENDABLES: None

PRELIMINARY PROCEDURES:
3 1. Power up TC station and turret.
MECHANIC WILL:

NOTE A: Make sure tank engine is shut down.

- 1. Set and hold AUX HYD POWER switch on TC's control panel
F @ to OFF position until AUX HYD POWER light goes off, themn
b - let go.

NOTE B: Make sure turret traverse lock is unlocked.

NOTE C: Make sure main gun elevation lock is

x unlocked.

*C 2, Set GUN TURRET DRIVE switch on Loader's panel to POWERED
E position.

{ 3. Set FIRE CONTROL MODE switch on Gunner's Primary Sight

(GPS) lower panel to NORMAL or EMERGENCY and check that
associated indicator lamp lights.

E 4. Check that GUN SELECT switch below GPS eyepiece is set
b at TRIGGER SATE position and TRIGGER SAFE light is lit.
9
k.

5. Grasp power control handles and squeeze either or both
palm switches.

6. Pull the handles back to raise main gun and push handles
forward to lower main gun.

7. Watch hydraulic pressure gage. Pressure should slowly
decrease to 750-700 psi and then drop rapidly to zero
pressure. If pressure drops rapidly above 750 psi or
slowly below 700, hydraulic system needs correction,

F‘ 8. Set and huld AUX 1IYD POWER switch on TC's control panel
[ to ON position until AUX HYD POWER light comes on, then
let go. Listen for hydraulic pump operation and check

that pump shuts off when pressure reaches 1550-1650 psi.

FOLLOW ON PROCEDURES:

4 1. Power “dewn TC station and turret,

3 E-4.1




Y Y

L

nd

T

PP

T

~—

\~ SEGISse~,

Saant B Gk A0 4 S A0 S At

—
-

-—-,—Jr..

S ———

-

TASK G.0.3.29.

REFERENCES :

TIME:

CHECK HYDRAULIC ZERO PRESSURE AND BUILD UP HYDRAULIC

PRESSURE (cont'd.)

™ 9-2350-255-10; pp. 2-111; 2-210; 2-167 to 2-168.

__ Minutes.

E-4.2
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TASK 2.15.15.1 REPLACE HULL-TURRET SLIPRING COVER

: PARTS : Washer, lock (NPN)
a Cover (NPN)
- TOOLS : Socket, socket wrench, 1/2 inch square drive, 9/16 inch
E! Handle, socket wrench, ratchet, 1/2 inch square drive
] EXPENDABLES: None
'
r' PRELIMINARY PROCEDURES:
b

MECHANIC WILL:

1. Depress gun tube

2. Bleed off pressure in hydraulic system (See Task
G.0.3.29.)

3. Remove turret platform shield/blanket

1. Unscrew and remove four screws, lockwashers, and

washers from slipring cover, using socket and handle.
2. Discard lockwashers.

3, Lift off cover.

4, Inspect cover for cracks or bends; if damaged, turn

in and replace cover,

5. Put cover in place.

6., Screw in and tighten four screws, washers, and new

lockwashers using socket and handle.

7. Torque screws between 30 and 36 foot pounds (40.5

to 48.5 newton meters) using torque wrench.

{. Install turret platform shleld/blanket

Build up pressure in hydraulic system

DEP 9-2350-255-20-2-3-2; pp. 5-25 to 5-37.
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TASK 2.7.15.5.

BLEED MAIN ACCUMULATOR

PARTS: None

TOOLS Wrench, open end, 1-1/8 inch
Wrench, adjustable, 10 inch

EXPENDABLES: Rags, wiping

PRELIMINARY PROCEFURES:

1.
2.

MECHANIC WILL:
1.

2.
3.

4.

5.

6o

Engage turret lock.

Reduce system hydraulic pressure to zero (See Task
G.0. 3.29).

Put clean rags under fitting and loosen fitting
using two wrenches.

Set VEHICLE MASTER POWER switch to ON.
Hold wrench on fitting and direct assisting soldier
to set AUX HYDR POWER switch ON, and then OFF.

Look for fluid coming out of fitting. Tighten or loosen
ficting as needed to get good leaking rate.

NOTE A: Fluid with air looks foamy. Fluid
without air will be clear.

When fluid comes out clear, tighten fitting until
fluid stops leaking from fitting using two wrenches.

Set VEHICLE MASTER POWER switch to OFF..

FOLLOW ON PROCEDURES:

1.
2,

REFERENCES:

Fill hydraulic reservoir

Operate gunner's power control handles

DEP 9-2350-255-20-2-3-1; pp. 2-117 to p. 2-119.

TTMF ¢

12 minutes.

F~4.4
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Hydraulic System (2.7)

COMPONENT:
Hydraulic Lines and Fittings (2.7.3)

PERFORMANCE OUTCOMES :

Mechanic will:

*2,7.3.1 Replace gun elevation control hydraulic hose assemblies.
(18 minutes)

*2.7.3.2 Replace hydraulic pressure gage hoses and fittings. (24 minutes)

2.7.3.3 Replace slipring hydraulic lines, hoses, and fittings.
(36 minutes)

*2,7.3.8 Replace hydraulic pressure gage and adapter. (24 minutes)

MEASUREMENT :
(for each task)

Time - Between end of initiating stimuli and comple-
During Training: tion of task.
Accuracy - As indicated by match between steps indicated
for task and steps performed by mechanic.

Time -~ Between end of initiating stimuli and comple-
tion of task, not to exceed job~time require-
End of Training: ments.,

Accuracy - As indicated by:

Task 2.7.3.1 a. Hose connectors and packing not leaking,
stripped, or cracked.

b. Hoses attached on elbows at elevation
servo and on nipples at power distribu-
tion valve,

Task 7.7.3.2 a., Parte rot leaking, stripped or cracked.

b, Dauperer attached at power distribution
valve.

¢. Bulkhcad fittiny attached.

e .

E-5
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XMl 45E TURRET MECHANIC (Cont'd.)
COMPONENT OUTLINE

d. Tube(s) attached at power distribution
valve and bulkhead fitting in Driver's
station.

e. Tube attached to gage end in Gunner's
station.

Task 2.7.3.3 a. Hose connectors and packing not leaking,
stripped, or cracked.

b. Hose connectors attached on power dis-
tribution valve.

c. Unions attached on hoses.

d. Elbows and packings attached to slipring.

e. Tubes attached on unions and elbows.

f. Electrical plugs and receptacles
uncapped.

g. Plugs screwed into slipring.

Task 2.7.3.8 a. Screws holding hydraulic pressure gage
in place torqued between 96 and 120 inch-
pounds (11 to 14 newton meters).

b. Hydraulic fluid that comes out of adapter

tube fitting is clear.
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*TASK 2.7.3.1 REPLACE GUN ELEVATION CONTROL HYDRAULIC HOSE ASSEMBLIES

PARTS: Hose, 2 ea. (NPN)
Packing, preformed, 4 ea. (NPN)

TOOLS: Extension, socket wrench, 1/2 inch square drive, 5 inch
Handle, socket wrench, ratchet, 1/2 inch square drive
Wrench, adjustable, 10 inch
Wrench, open end, 1 1/2 inch
Wrench, open end, 1 5/8 inch
Tool kit, crowfoot wrenches, XM~-J388

EXPENDABLES: Caps and plugs, protective, MIL-C~5501 (assorted sizes)

PRELIMINARY PROCEDURES:

1'
2.

MECHANIC WILL:

& (W]
3 .

LY
]

O,

9.
10.

Center main gun over front of tank.

Reduce system hydraulic pressure to zero.

NOTE A: Position driver's seat fully down and headrest
up to get to power distribution valve.

Unscrew and remove two hoses from connectors on top
of power distribution valve using 1 1/2 inch open end
and adjustable wrenches.

Unscrew and remove two hoses from elbows at elevation
servo and two nipples at power distribution valve using
1 1/2 inch crowfoot wrench, extension, and handle.

Cap fittings.
Turn in defective hoses.

If hose connccturs or packings are leaking, stripped,
or cracked, go ta atep 6, If not go to step l4,

Unserew and remove two connectors, nipples, and packings
from power distribucion valve using 1 5/8 inch upen end
wrench.

piscard packings and cap fittings.

Unscrew and remove two elbows, roanectors, and packings
at servo using L 5/8 inch crowfoot wrench, extension,

and handle.
Discard pacrings and cap fittings,
Tarn in anc veplace defective parts.,

Mean it ting: .
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*TASK 2.7.3.1 REPLACE GUN ELEVATION CONTROL HYDRAULIC HOSE ASSEMBLIES (Cont'd.)

12, Screw in and tighten two elbows, connectors, and
packings using 1 5/8 inch crowfoot wrench, extension,
and handle.

13. Screw in and tighten two connectors, nipples, and
packings using 1 5/8 inch open end wrench,

146. Screw in and tighten two hoses on elbows at servo
and on nipples at power distribution valve by hand.

15. Tighten hoses using 1 1/2 inch crowfoot wrench,
extension, handle, and 1 1/2 inch and adjustable
wrenches.

FOLLOW ON PROCEDURES:

1. Fill hydraulic reservoir.
2. Bleed air from elevation hydraulic system.
3. Operate gunner's power control handles.

REFERENCES :

DEP 9-2350-255-30~2~3-~1; pp. 2-33 to 2~-36.

TIME:

18 Minutes

:




®TASK 2.7.3.2 REPLACE HYDRAULIC PRESSURE GAGE HOSES AND FITTINGS

PARTS:

TOOLS:

EXPENDABLES :

Tube assembly (XM67487)
Tube assembly (XM67462)
Packing, preformed, 1 ea. (M83248-1-904)

Wrench, open end, 9/16 inch
Wrench, open end, 11/16 inch

Caps and plugs, protective, MIL-C-5501 (assorted sizes)

PRELIMINARY PROCEDURES:

1. Center main gun over front of tank.

2. Reduce system hydraulic pressure to zero.

MECHANIC WILL:

1. From gunner's station, unscrew and remove tube from
gage end using 9/16 inch wrench.

2., Cap gage.

3. From driver's compartment, unscrew two tubes connected

at top bulkhead fitting using 9/16 inch wrench.

4, Unscrew and remove tube from power distribution valve

using 9/16 inch wrench.
5. Turn in two damaged tubes.

6. Unscrew and remnove dampener at power distribution valve

using 9/16 inch wrench,

7. Discard packing and cap valve.

8. Unscrew and remove bulkhead fitting using 11/16 inch

wrench.

9, Inspect parta for leaks, cracka, stripped threads, or

ruptures, (If damaged, turn in and replace parts,)
10. Put new packing on dampener.
11. Uncap valve.

12, Screw in and tighten dampener on power distribution
valve using 9/16 inch wrench.

13, Screw in and tighten bulkhead fitting using 11/16
inch wrench.

14, Screw in and tighten tube at power distribution valve

and at bulkhead fitting using 9/16 inch wrench.

E~-9
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l ®TASK 2.7.3.2 REPLACE HYDRAULIC PRESSURE GAGE HOSES AND FITTINGS (Cont'd.)

15. Screw in and tighten other tube at bulkhead fitting
using 9/16 inch wrench.

16, From gunner's station, uncap gage end.

17. Screw in and tighten tube to gage end using 9/16
inch wrench.

FOLLOW ON PROCEDURES:

1. Fill hydraulic reservoir.
2. Bleed air from elevation hydraulic system.

3. Operate gunner's power control handles.
REFERENCES : ;
DEP 9-2350-255-20-2-3~1; pp. 2-37 to 2-39.

TIME:

24 Minutes

e e e e
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TASK 2.7.3.3 REPLACE SLIPRING HYDRAULIC LINES, HOSES, AND FITTINGS

PARTS: Hose, 2 ea, (NPN)
Packing, preformed, 4 ea. (NPN)

TOOLS ¢ Extension, socket wrench, 1/2 inch square drive, 17 inch
Handle, socket wrench, ratchet, 1/2 inch square drive
Measure, liquid, 8 quart
Wrench, open end, 1 1/2 inch (two required)
Wrench, adjustable, 10 inch
Kit, tool, crowfoot, XM-J388

EXPENDABLES: Caps and plugs, protective, MIL-C-5501 (assorted sizes)
Rags, wiping

PRELIMINARY PROCEDURES:

1,
2.
3.

MECHANIC WILL:

1,

3.
4,

3.

6.

7.
8.

9.
10.

Center main gun over front of tank.
Reduce system hydraulic pressure to zero.

Remove slipring cover.

NOTE A: Check all parts for cracks, leaks, ruptures,
fraying, stripped or cracked threads.
Replace as needed.

Put measure and rags around slipring to catch hydraulic
fluid.

Unscrew and remove five electrical plugs from slipring
by hand.

Cap plugs and receptacles.

Unscrew and remove two tubes from elbows on slipring
using two open end wrenches,

Unserew and remove two tubes from unions using 1 1/2

inch crowfoot wrench, extension, and handle and holding
union with adjustable wrench.

Unscrew and remove two elbows and packings from slip-
ring using adjustable wrench.

Discard packings and cap slipring.

Unscrew and remove two unions from two hoses using two
open ené wrenches,

Cap slipring.

Unscrew and remove two hoses from two hose connectors
on power distribution valve using two open end wrenches.

B-11




TASK 2.7.3.3 REPLACE SLIPRING HYDRAULIC LINES, HOSES, AND FITTINGS (Cont'd.)

11. Cap valve.

NOTE B: Perform steps 12-15 only 1if hose connectors
or packings on power distribution valve are
leaking, stripped, or cracked.

--12+Ufiscrew and remove two hose connectors and packings
from power distribution valve using two open end

wrenches.
13. Discard packings.
14, Turn in and replace any damaged connectors.

15. Screw in and tighten two hose codnectors and new packings
using two open end urenches. ;

16, Uncap power distribution valve.

17, Screw in and tighten two hoses on hose connectors on
power distribution valve using two open end wrenches.

18. Screw in and tighten two unions on hoses using two open i
end wrenches.

19. Uncap slipring.

20, Screw in and tighten two elbows and new packings on
slipring using adjustable wrench.

21. Screw in and tighten two tubes on two unions and on
elbows using 1 1/2 inch crowfoot wrench, extension, and
handle holding union with adjustable wrench.

22, Uncap five electrical plugs and receptacles.

23. Screw plugs onto slipring by hand.
FOLLOW ON PROCEDURES:
1. Fill hydraulic reservoir. |

2. Bleed air from elevation hydraulic systen.

3. Check for leaks. If any are found, do atepa 16
thru 21 as needed, E

4, Install slipring cover.

REFERENCES:

F DEP 9~2350-255-20-2-3-1; pp. 2~40 to 2-44. -

TIME:

36 Minutes

E-12




®TASK 2.7.3.8 REPLACE HYDRAULIC PRESSURE GAGE AND ADAPTER

PARTS: Gage, pressure (XM61580)

TOOLS : Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Extension, socket wrench, 3/8 inch square drive, 6 inch
Wrench, open end, 1/2 inch
Wrench, open end, 9/16 inch

! Wrench, torque, 0 to 200 inch~pounds

s

EXPENDABLES: Rags, wiping
Caps and plugs, protective, MIL-C-5501 (assorted sizes)

PRELIMINARY PROCEDURE:
1. Reduce system hydraulic pressure to zero.
MECHANIC WILL:

1. Unscrew tube fitting from adapter using 9/16 iach
and 1/2 inch wrenches.

2. Cap tube.

3. Hold gage and unscrew and remove two screws and washers
using socket, extension, and handle.

4, Unscrew and remove adapter using 1/2 inch wrench.
5. Turn in defective gagae.

_% 6. Screw in and tighten adapter to gage using 1/2 inch
. wrench. :

' ? 7. Hold gage in place and secure with two screws and
; washers using socket, extension, and handle.

} 8, Torque screws between 96 and 120 inch-pounds (11 to
14 newton meters) using torque wrench.

9, Remove cap fron tube fitcing.

10, Screw im and tighten tube fitting using 9/16 inch
and 1/2 inch wrenches.

. 11, Put rag under fitting.
8 12. Set TURRET POWER switch to ON.
13, Set AUX HYDR POWER switch to'ON.

14. Allow pressure to build up to 250 psi, then turn AUX
HYDR POWER switch to OFF.

P

E-13




*TASK 2.7.3.8 REPLACE HYDRAULIC PRESSURE GAGE AND ADAPTER (Cont'd.)
15, Loosen fitting with 9/16 inch wrench until fluid
comes out clear.
16, Tighten fitting using 9/16 inch and 1/2 inch wrenches.

FOLLOW ON PROCEDURES:

1. Fill hydraulic reservoir.

2, Operate gunner's power control handles,

REFERENCES :
DEP 9-2350-255-20-2-3~1; pp. 2-140 to 2-142.

TIME:

24 Minutes

s - ot pan W




XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Hydraulic System (2.7)

COMPONENT :
Azimuth Servo Assembly (2.7.4)

PERFORMANCE OUTCOMES:
Mechanic will:
*2.7.4.1 Replace azimuth servo filter. (30 minutes)
*/#2,7.4.2 Replace azimuth servo assembly. (30 minutes)
2.7.4.3 Bleed air from azimuth hydraulic system. (15 minutes)
2.7.4.4 Check and adjust drift. (45 minutes) i

MEASUREMENT :
(for each task)

Time -~ Between end of initiating stimuli and
During Training: completion of task.

Accuracy -~ As indicated by match between steps indicated
for task and steps performed by mechanic.

Time - Between end of initiating stimuli and comple~
tion of task, not to exceed job-time require-
End of Training: ments.,

Accuracy - As indicated by:

Task 2,7.4.1 a. Screws holding filter onto adapter
torqued evenly between 108 and 144°
inch-pounds (12 to 16 newton meters).

b. llydraulic pressure gage indicates 1550~
1650 pounds psi.

Task 2,7.4.2 a. Rings and packings in place on top of
azimuth servo.

e

b. Screws holding azimuth servo in place
torqued between 90 and 100 foot-pounds
(122 to 136 newton meters). ]

c. Elbows and packings attached to line g
ﬂnds .

ends.

d. Adapters and packings attached to hose H




XMl 45E TURRET MECHANIC (Cont‘d.)
COMPONENT OUTLINE

Line ends attached to servo.

e.
f. Hose ends attached to servo.
g. Electrical plugs attached to servo.

Task 2.7.4.3 a.

Air removed from azimuth hydraulic

system,

Task 2.7.4.4 a.

GPS reticle not moving.




*TASK 2.7.4.1 REPLACE AZIMUTH SERVO FILTER

PARTS : Washer, lock, 4 ea. (MS35338-44)
Packing, preformed, 2 ea. (MS38775-125)
Retainer, 2 ea. (MS38774-125)
Filter (11663155-2)

TOOLS : Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Extension, socket wrench, 3/8 inch square drive, 12 inch
Wrench, torque, 0 to 200 inch-pounds

EXPENDABLES: Rydraulic fluid, MIL-H-46170, Amendment 1

PRELIMINARY PROCEDURES:

1.

2.

MECHANIC WILL:

1.

2.
3.
4.
5.
6.
7.

8.

Traverse turret until access to servo can be made

from driver's seat.
Reduce system hydraulic pressure to zero.

WARNING: System hydraulic system must be
reduced to zero before starting
this task (see preliminary proced-
ures). Personal injury may result.

Unscrew and remove four screws and lockwashers from
adapter using socket, extension, and handle.

Discard lockwashers.

Take cut adapter.
Remove and discard two packings and retainers.

Remove filter.
Turn in defective filter,

Put two new packings and retainers alternately onto
adapter starting with a packing.

Place filter onto adapter,

Secure with four screws and new lockwashers using
socket, extension, and handle.




*TASK 2.7.4.1 REPLACE AZIMUTH SERVO FILTER (Cont'd.)

WARNING: Do not torque screws whén equip~-
ment 1s under pressure. Personal
injury may result,

10,

11.
12,

FOLLOW ON PROCEDURES:

None
REFERENCES

DEP

TIME:

30 Mianutes

Torque four screws evenly between 108 and 144 inch-pounds
(12 to 16 newton meters) using torque wrench,

Service hydraulic regervoir.

Increase hydraulic pressure in the following increments
waiting 45 seconds to 1 minute between steps. (Use
auxiliary hydraulic pump.)

NOTE A: Turn off pump inbetween steps to prevent
blowing out new filter with too much
pressure too soon,

. 0 to 300 pounds per square inch (psi).
. 300 to 600 pounds psi.
+ 600 to 1000 pounds psi.

. 1000 to between 1550 and 1650 pounds psi
(operating pressure).

9-2350-255-20~2~3-1; pp. 2~3 to 2-5.




*/#TASK 2.7.4.2

REPLACE AZIMUTH SERVO ASSEMBLY

PARTS:

TOOLS ¢

| EXPENDABLES:

Azimuth servo assenbly (P30761)
Packing, preformed, 2 ea. (NPN)
Packing, preformed, 2 ea, (NPN)
Packing, preformed, 2 ea. (NPN)
Ring, 2 ea. (NPN)

Socket, socket wrench, 3/8 inch square drive, 3/4 inch
Extension, socket wrench, 3/8 inch square drive, 12 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Wrench, open end, 1 1/2 inch

Wrench, open end, 9/16 inch

Wrench, torque, 0 to 175 foot-pounds

Measure, liquid, 2 quart

Caps and plugs, protective, MIL-C-5501 (assorted sizes)
Tags
Pencil, lead

PRELIMINARY PROCEDURES:

1. Manually traverse
2, Remove basket screen.

3. Reduce system hydraulic pressure to zero.

MECHANIC WILL:

1. Put 1iquid measure under servo to catch fluid.

2. Unscrew and remove two hydraulic line ends from
bottom of servo using 9/16 inch wrench.

3. Tag lines.

4, Unscrew and remove two elbows and packings from line
ends using 9/16 inch wrench.

5, Diacard packings and cap lines.

6. Unscrew and remove two hydraulic hose ends from bottom
of servo using 1 1/2 inch wrench.

7. Tag hoses.

8. Unscrew and remove two adapters and packings from hose
ends using 1 1/2 inck vrench.

9, Discard parkings and cap hoses.

10, Unscrew su. puit o f Lhree electrical plugs {rom side
el nf garus by hand,

E-19




*/#TASK 2.7.4.2 REPLACE AZIMUTH SERVO ASSEMBLY (Cont'd.)

11,

12,
13,
14,
15.
16.

17.

18.

19.

20.

21.

22.

23,

CAUTION: Make sure servo is supported when
removing last two screws and

raising and lowering servo. Damage
to internal tubing will occur if

care 1s not taken.

Unscrew and remove seven screws and washers using socket,
extension, and handle.

Carefully remove azimuth servo,

Remove two packings and rings from top of servo.
Discard packings and rings.

Turn in defective azimuth servo.

Put two new rings and packings in place on top of servo
by hand.

Raise servo in place and screw in and tighten seven
screws and washers using socket, extension, and handle.

Torque screws between 90 and 100 foot-pounds (122 to
136 newton meters) using torque wrench.

NOTE A: Remove caps from lines and hoses before
installation.

Screw in and tighten two elbows and new packings to
line ends using 9/16 inch wrench.

Screw in and tighten two adapters and new packings
to hose ends using 1 1/2 inch wrench.

Screw on and tighten two line ends to servo using 9/16
inch wrench and remove tags.

Screw on and tighten two hose ends to servo using 1 1/2
inch wrench and remove tags.

Push on and tighten three electrical plugs to servo
by hand.

FOLLOW ON PROCEDURES:

REFPERENCES :

TIME:

1.
2.

3.
4,

3.

Fill hydraulic reservoir.
Bleed air from azimuth hydraulic system.

Check and adjust drift.

Operate gunner's control handles. Test lines for leakage
and stabilization operation.

Insctall basket screen.

DEP 9-2350-255-20~2~3-1; pp. 2-6 to 2-9,

30 Minutes E-20




TASK 2.7.4.3 BLEED AIR FROM AZIMUTH HYDRAULIC SYSTEM

PARTS : None

TOOLS: None

EXPENDABLES: None

PRELIMINARY PROCEDURES:

1. Unlock gun travel lock.

2, Start engine,

3. Unlock turret traverse lock.

MECHANIC WILL:

WARNING: Ensure all personnel and equipment
are clear of main gun and turret
throughout this procedure.

1. Set TURRET POWER switch on commander’s control panel to
ON L]

2, Set FIRE CONTROL MODE switch on GPS panel to NORMAL.

3. Set GUN/TURRET DRIVE switch on loader’s panel to
POWERED.

4, Check that GUN SELECT switch on GPS panel is set to
‘ SAFE and TRIGGER SAFE light is on.

5. Set AUX HYDR POWER switch on commander's control to
OF7.

6. Rotate top of gunner's handles back to elevate main
gun to a position above about two degrees,

7. Turn handles to left so turret completes two revolu~
tions to left.

8. Turn handles to right so turret completes two revolu-
tions to right.

FOLLOW ON PROCEDURE:
1, Lock gun travel lock.
REFERENCES :

DEP 9-2350-255-20-2-3-1; pp. 2-10 to 2-13.

TIME:

15 Minutes
E-21
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TASK 2.7.4.4 CHECK AND ADJUST DRIFT

PARTS: None

TOOLS: Socket, socket wrench, 3/8 inch square drive, 9/16 inch
Extension, socket wrench, 3/8 inch square drive, 6 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Screwdriver, flat tip, 1/8 inch flared tip, 2 inch long blade
Wrench, box end, 15/64 inch
Wrench, torque, 0 to 600 inch-pounds

EXPENDABLES: None

PRELIMINARY PROCEDURES:

1.
2'

9.

Distant target is available.
Unlock gun travel lock.
Unlock turret.

Set TURRET POWER switch on commander's control panel
to ON.

Set AUX H/DR POWER switch to ON.
Set FIRE CONTROL MODE switch on GPS panel to NORMAL.

Set GUN TURRET DRIVE switch on loader's panel to
POWERED.

Grasp gunner's handles.
Look into GPS and line up convenient distant target.

With palm switch depressed and control handles centered,
look through GPS.

If turret is drifting:

a. Push AZ knob in on NORMAL MODE DRIFT.

b. Turn AZ knob left to stop right drift.
c. Turn AZ knob right to stop left drift.
d. Let knob go when drift stops.

With palm switch depressed and control handles centered,
look through GPS.

E-22




[ TASK 2.7.4.4 CHECK AND ADJUST DRIFT (Cont'‘'d.)

10. If gun is drifting:
a. Push EL knob in on NORMAL MODE DRIFT.
b. Turn EL knob left to stop up drift.
¢. Turn EL knob right to stop down drift.

d. Let knob go when drift stops.
11. Set FIRE CONTROL MODE switch on GPS panel to EMER.
12. Grasp gunner's handles.
13. Look into GPS and line up convenient target.

14. With palm switch depressed and control handles centered,
look through GPS.

15. If gun or turret drifts, set VEHICLE MASTER POWER
switch to OFF and complete steps 16 through 32,

16. Take off gunner's control handles and place in lap.

17. While seated in gunner's seat with control handles
in lap, hook up cable 1W200 to control handles Jl.

18. Set TURRET POWER switch on commander's control panel
to ON.

19. Set FIRE CONTROL MODE switch on GPS to EMER.

20. Set GUN TURRET DRIVE switch on loader's panel to
POWERED.

21. Look through GPS and line up convenient distant target.
22, Depress palm switch on gunner’'s handles.
23. Relay reticle on aiming point.
24, If turret is drifting:
a. Loosen locknut using 15/64 inch box end wrench.

b. Adjust variable resistor marked T on back of handle
using screwdriver until drift stops.

¢. If drift cannot be stopped completely, the drift
rate should not be greater than one reticle circle
(1 MIL) in 20 seconds when referenced to a verticle
line on the target.

25. Relay reticle on a clearly defined aiming point.
26, If gun is drifting:
a. Loosen locknut using 15/64 inch box end wrench. g

b. Adjust variable resistor marked E on back of handle
using screwdriver until drift stops.

c. If drift cannot be stopped completely, the drift
rate should not be greater than one reticle circle
(1 mil) in 20 seconds when referenced on a hori~

> , zontal line on the target,

R~23




TASK 2.7.4.4 CHECK AND ADJUST DRIFT (Cont'd.)

27. Relay reticle on a clearly defined aiming point.

28. While keeping gunner's control handle palm switch
depressed, check for drift.

29. If any drift 1s detected, repeat steps 22-24, or
23, 25-26, or both.

{ 30. Set VEHICLE MASTER POWER switch on commander's
control panel to OFF.

31. Set AUX HYDR POWER switch to OFF.

: 32. Disconnect electrical plug from gunner’s control
| handle.

FOLLOW ON PROCEDURES

; 1. Install gunner's control handles.
2. Check for proper operation of gunner's control handle.
3. Lock gun travel lock.
4. Lock turret.

REFERENCES :
DEP 9-2350-255-20-2-3-1; pp. 2-14 to 2-20.

45 Minutes




XMI 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Hydraulic System (2.7)

COMPONENT:
Elevation Servo Assembly (2.7.5)

PERFORMANCE OUTCOMES:
Mechanic will:
*2.7.5.1 Replace elevation servo. (18 minutes)
#2.7.5.2 Replace elevation servo filter. (9 minutes)

MEASUREMENT :
(for each task)

Time - Between end of initiating stimuli and compl-~
During Training: tion of task.
Accuracy - As indicated by match between steps indicated
for task and steps performed by mechanic.

Time - Between end of initiating stimuli and comple-
tion of task, not to exceed job-time require-
End of Training: ments.
Accuracy - As indicated by:

Task 2.7.5.1 a. Screws holding elevation servo in place
torqued between 90 and 100 foot-pounds
(122 to 136 newton meters).

b. Elbow and packing attached.
c. Electrical plugs attached.
d. Line ends attached to elbows on servos.

Task 2.7,5.2 a. Screws holding adapter to elevation servo
torqued between 18 and 23 foot~pounds
(24 to 31 newton meters.)
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*TASK 2.7.5.1 REPLACE ELEVATION SERVO

PARTS: Washer, lock, 6 ea.
Elevation servo (p30762)

TOOLS : Crowfoot, socket wrench, 1/2 inch square drive, 1 1/2 inch
Crowfoot, socket wrench, 1/2 inch square drive, 1 5/8 inch
Handle, socket wrench, ratchet, 1/2 inch square drive
Measure, liquid, 2 quart
Extension, socket wrench, 1/2 inch square drive, 5 inch
Extension, socket wrench, 1/2 inch square drive, 17 inch
Wrench, towque, 0 to 175 foot-pounds
Web strap, adjustable XM 66899 ?

Expendables: Caps and plugs, protective, MIL-C-5501 (assorted sizes)

PRELIMINARY PROCEDURES:

1.
2,
3.
4.

MECHANIC WILL:

1.

3.

4.
3.

6.
7.
8.

9.
10.

11,

Reduce system hydraulic pressure to zero.

Traverse turret to see elevation servo.

Remove turret ammunition rack.
Remove computer electronics unit.

Unscrew and remove three electrical plugs by hand.
Put measure under servo.

Unscrew and remove two line ends from servo using 1 1/2
inch crowfoot, extension, and handle.

Cap lines.

Unscrew ind remove elbow and packing near top of serxrvo
using 1 5/8 inch crowfoot, extension, and handle.
Discard packing.

Attach adjustable web strap to servo.

Unscrew and remove s8ix screws and lockwashers from
servo using 3/4 inch socket and handle.

Discard lockwashers.
Lower servo using strap.

WARNING: Servo requires two soldiers to
11ft it.

Lift servo out through loader's hatch using web strasp.




*TASK 2.7.5.1 REPLACE ELEVATION SERVO (Cont'd.)

12.

13.
14.
15.
16.

17.

18.

19.
20.
21.

Discard two packings.

Turn in defective servo.

Install two new packings on servo.

Using web strap, lower servo through loader’s hatch.

Secure servo in place with six screws and new lock-
washers using 3/4 inch socket and handle.

Torque screws between 90 and 100 foot-pounds (122 to
136 newton meters) using torque wrench.

Screw in and tighten elbow and new packing using 1 5/8
inch crowfoot, extension, and handle.

Push on and tighten three electrical plugs by hand.
Remove caps from line ends.

Screw in and tighten two line ends to elbows on
servo using 1 1/2 inch crowfoot, extension, and handle.

FOLLOW ON PROCEDURES :

REFERENCES :

1.
2.
3.
4.
5.

Fill hydraulic reservoir.

Bleed air from elevation hydraulic system.
Install computer electroniecs unit.

Ingtall turret ammunition rack.

Check and adjust drift.

DEP 9-2350-255-20-2-3-1; pp. 2-21 to 2-25.

18 Minutes
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®TASK 2.7.5.2 REPLACE ELEVATION SERVO FILTER

EXPENDABLES :

PARTS: Washer, lock, 4 ea.(MS35338-44)
Filter (11663155-2)
Packing, preformed, 2 ea. (MS28775-125)
Retainer, 2 ea. (MS28774-125)

Socket, socket wrench, 1/2 inch square drive, 7/16 inch
Handle, socket wrench, ratchet, 1/2 inch square drive
Wrench, torque, 0 to 175 foot-pounds

Rags, wiping

PRELIMINARY PROCEDURES:

2.
3.
4.
5.

6.
7.
8.
9.
10.

11.

Reduce system hydraulic pressure to zero.
Lock turret lock.

Unscrew and remove four screws and lockwashers from
adapter using socket and handle.

Discard lockwashers.
Remove adapter, two packings, and retainers.
Discard packings and retainers.

Unscrew and remove filter. (Use rags to clean any
spilled oil.)

Turn in defective filter.

Screw in new filter.

Put new packings and retainers on adapter.

Align holes of adapter with holes on elevation servo.

Secure with four screws and new lockwashers using
socket and handle.

WARNING: Do not torque screws when equipment
is under pressure.

Torque four screws between 18 and 23 foot-pounds (24 to
31 newton meters) using torque wrench.
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i 1'
2.
3.
4.
REFERENCES :
TIME:

o . e

ASK 2.7.5.2 REPLACE ELEVATION SERVO FILTER (Cont'd.).

FOLLOW ON PROCEDURES:

Operate gunner's power control handles.
P11l hydraulic reservoir.
Bleed air from elevation hydraulic system.

Increase hydrsulic pressure.

DEP 9-2350-255-20-2-3-1; pp. 2-30 to 2~32.

9 Minutes
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XMI 45E TURRET MECHANIC
COMPONENT OUTLINE
MODULE:
Hydraulic System (2.7)

COMPONENT :
Elevation Accumulator Assembly (2.7.6)

PERFORMANCE OUTCOMES :
Mechanic Will:
#2,7.6.1 Replace manual elevation accumulator assembly (18 minutes)

MEASUREMENT:
(for each task)

Time - Between end of initiating stimuli and
During Training: completion of task.
Accuracy - As indicated by match between steps
indicated for each task and steps per-
formed by mechanic.

Time ~ Between end of initiating stimuli and
completion of task, not to exceed job~
End of Training: time requirements.
Accuracy ~ As indicated by:

.

Task 2.7.6.1 a. Clamp nuts holding accumulator in place
torqued between 27 and 32 inch-pounds
(3 to 4 newton meters).

b. Hydraulic fluid that comes out of tube
fitting under accumulator is clear.
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*TASK 2.7.6.1 REPLACE MANUAL ELEVATION ACCUMULATOR ASSEMBLY

PARTS : Accumulator, manual elevation (7974982)
Packing, preformed, 1 ea. (M83248-1-908)

TOOLS : Socket, socket wrench, 3/8 inch square drive, 3/8 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Wrench, open, 1 1/8 inch
Wrench, open end, 9/16 inch
Wrench, torque, 0 to 200 inch-~pounds

EXPENDABLES: Rags, wiping
Caps and plugs, protective, MIL-C-5501 (assorted sizes)

PRELIMINARY PROCEDURE:

1.

MECHANIC WILL:

7'
8.

10.
11.

12.
13.

14,
15.

Reduce system hydraulic pressure to zero.

Close spicket valve located near turret wall, below
and left of accumulator, about one foot off floor.

Place rag under tube fitting under accumulator and
unscrew tubing nut using 9/16 inch wrench and disconmect
tubing from bottom of accumulator.

Cap tube fitting.
Unscrew two nuts from clamp using socket and handle.

Lift out accumulator from bracket and place on
workbench.

Unscrew and remove reducer and packing using 1 1/8 inch
wrench.

Discard packing.

Turn in defective accumulator.

Clean reducer with rag.

Install new packing on reducer without twisting packing.

Screw in and tighten reducer on accumulator using
1 1/8 inch wrench.

Uncap tube fitting.

Hold accumulator in place and screw on tube fitting
finger tight.

Screw nn and tighten two clamp nuts using socket and handle.

Torque between 27 and 32 inch-pounds (3 to & newton
meiters) using torque wrench.
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*TASK 2.7.6.1 REPLACE MANUAL ELEVATION ACCUMULATOR ASSEMBLY (Cont'd.)

16. Open T-valve.

17. Look at fluid coming past tube fitting and tighten

fitting when fluid comes out clear using 9/16
inch wrench.

18. Wwipe up fluid with rags.
FOLLOW ON PROCEDURES :
1., Fili hydraulic reservoir.

2, Bleed hydraulic system,
3. Operate main gun with hand pump.

REFERENCES:

-

DEP 9-2350-255-20-2-3-1; pp. 2-99 to 2-101, and 2-105.
TIME:

18 Minutes
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XM1 45SE TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Hydraulic System (2.7)

COMPONENT :
Manual Elevation Handle Pump Assembly (2.7.7)

PERFORMANCE OUTCOMES :
Mechanic will:
*2,7.7.1 Replace elevation hand pump handle assembly. (12 minutes)
2.7.7.5 Bleed air from manual elevation hydraulic system. (1 hour)

MEASUREMENT:
(for each task)

Time - Between end of initiating stimuli and comple-
During Training: tion of task,.

Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and comple-

tion of task, not to exceed job-time require-
End of Training: ments.

Accuracy - As indicated by:

Task 2.7.7.1 a. New elevation hand pump handle assembly
installed.

Task 2.7.7.5 Air removed from manual elevation hydraulic
syatem as indicated by:

.,  Aceumulator pressure gage reads zero,

b. No air in hydraulic line marked MD on
elevation servo.

c. No air in hydraulic line marked ME on
elevation servo.
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*TASK 2.7.7.1

REPLACE ELEVATION HAND PUMP HANDLE ASSEMBLY

PARTS:

TOOLS:

EXPENDABLES :

Handle assembly (XM61437-1)

Hammer, hand, ball peen
Pliers
Punch, drive pin, 1/4 inch voint

None

PRELIMINARY PROCEDURES:

MECHANIC WILL:

None

4,
5.
6.
7.
8.
9.

Unscrew and remove plug.

Tap out pin from handle assembly using hammer and
drive pin.

Pull out pin with pliers.

Pull handle assembly off shaft.

Turn in defective handle assembly.

Slide handle assembly on to end of shaft.

Line up hole in handle assembly with hole in shaft.
Tap pin into hole using hammer.

Screw in and tighten plug.

FOLLOW ON PROCEDURES :

REFERENCES :

None

DEP 9-2350-255-20-2-2-1; pp.2-73 to 2-74.

12 Minutes
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TASK 2.7.7.5 BLEED AIR FROM MANUAL ELEVATION HYDRAULIC SYSTEM

PARTS: None
TOOLS : Wrench, open end, 9/16 inch

EXPENDABLES: Rags, wiping

PRELIMINARY PROCEDURES :

1. Remove turret shield and screen.

2. Start engine.

NOTE A: Make sure area around turret is clean.
1. Set TURRET POWER switch to ON.
2, Set FIRE CONTROL MODE switch to normal,
3. Set GUN TURRET DRIVE switch to POWERED.
4. Set AUX HYDR POWER switch to OFF.
5. Engage turret lock.
6. Unlock main gun travel lock.

7. Squeeze gunner's control handles palm switch with right
hand while simultaneously turning elevation hand pump
right, then left with left hand. '

8. Release gunner's coantrol handles and turn pump to elevate
and depress main gun.

9. If main gun does not elevate and depress using hand pump,
repeat steps 7 and 8.

NOTE B: Shut down engine.
10. Set TURRET POWER switch to ON.
11. Set FIRE CONTROL MODE switch to EMER.
12. Set GUN TURRET DRIVE switch to POWERED.
13. Set AUX HYDR POWER switch to OFF.
NOTE C: Make sure area around turret is clear.

14. Use gunner's control handles to elevate and depress main
gun until accumulator pressure is zero.

15. Make sure pressure gage reads zero.
16. Unlock turret lock.
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TASK 2.7.7.5 BLEED AIR FROM MANUAL ELEVATION HYDRAULIC SYSTEM (Cont'd.)

17.

18.
19.

20,

21,

22,
23.

24,

Traverse turret until elevating servo is accessible from
driver's compartment.

Engage turret lock.
Use hand pump to fully elevate main gua.

NOTE D: Use plenty of rags around elevating servo
and on turret floor to soak up oil.

NOTE E: The effort required to crank hand pump will
increase until air is completely removed
from the system. The effort will become
constant when air is removed.

Open hydraulic line marked MD on elevation servo about
1/2 turn while slowly cranking hand pump to depress gun.
(Use wrench.)

Tighten hydraulic line when air stops coming out while
slowly cranking hand pump. (Use wrench.)

Slowly elevate main gun with hand pump.

Repeat steps 20 thru 22 for hydraulic line marked ME
on elevation servo,

. Repeat steps 20 thru 23 to make sure all air is removed

from elevating mechanism.

FOLLOW ON PROCEDURES :

REFERENCES :

TIME:

1.
2.

Bleed air from elevating mecahnism.
Install turret basket shield and screenm.

DEp 9-2350-255-20~2-3-1; pp. 2~-88 to 2-94.

1 Hour
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE
MODULE:
Hydraulic System (2.7)

COMPONENT :
Elevation Mechanism (2.7.8)

PERFORMANCE OUTCOMES :
Mechanic will:
2.7.8.1 Replace elevation wmechanism struts. (12 minutes)

MEASUREMENT ¢

(for each task)

Time ~ Between end of initiating stimuli and
During Training: completion of task.
Accuracy - As indicated by match between steps indicated

_for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
Edd of Training: of task, not to exceed job-time requirements.
Accuracy - As indicated by:

Task 2.7.8.1 a. Screws holding support on strut torqued

between 150 and 180 foot-pounds (203 to
244 newton meters).

b. Lower nut holding strut at bracket torqued
between 350 and 400 foot-pounds (475 to
542 newton meters).
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TASK: 2.7.8.1 REPLACE ELEVATION MECHANISM STRUTS

PARTS :

TOOLS:

EXPENDABLES :

Strut (XM 61322)
Strut (XM 61959)
Support, 2 ea. (XM 61885)

Socket, socket wrench, 3/4 inch square drive, 1 1/2 inch
Socket, sock wrench, 3/4 inch square drive, 15/16 inch
Handle, socket wrench, ratchet, 3/4 inch square drive
Wrench, open end, 1 1/2 inch

Wrench, torque, 0 to 600 foot-pounds

Oiler, hand

0il, lubricating, OE/HDO-30, MIL-L-2104
Threadlocking compound, MIL-S-46163, type II, grade N
Rags, wiping

PRELIMINARY PROCEDURE:

1.

MECHANIC WILL:

10.
11.
12.
13.
14.
15.

Remove coaxial ready ammunition door.

NOTE A: This procedure applies to both struts.

Hold support at top of strut and unscrew and remove two
screws and washers using 15/16 inch socket and handle.

Let support slide down strut.

Unscrew and remove one nut and washer at bottom of strut
using 1 1/2 inch wrench.

Lift out strut and support.

Unscrew and remove one nut and washer from strut.
Remove support from strut.

Inspect strut and support for cracks and stripped threads.
Turn in and replace damaged part.

Spread oil on strut threads with oiler.

Wipe off extra oil with rag.

Slide support on strut.

Screw one nut and washer on strut threads by hand.
Put strut into bracket.

Spread compound on two screws.

Hold support in place.
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TASK 2.7.8.1 REPLACE ELEVATION MECHANISM STRUTS (Cont'd.)

16.

17.

18.
19'

Secure with two screws and washers using 15/16 inch
socket and handle.

Torque two screws between 150 and 180 foot-pounds
(203 to 244 newton meters) using torque wrench.

Screw one nut and washer onto strut at bracket.

Holding upper nut with open end wrench, torque lower
nut between 350 and 400 foot-pounds (475 to 542 newton
meters) using torque wrench.

FOLLOW ON PROCEDURE:

1.
REFERENCES :

Install coaxial ready ammunition box.

DEP 9-2350-255-20-~2-3-1; pp. 2-6 to 2-29.

12 Minutes
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XMl 45F TURRET MECHANIC
COMPONENT OUTLINE

] MODULE:
Hydraulic System (2.7)

COMPONENT:
Traverse Gearbox Assembly (2.7.9)

PERFORMANCE OUTCOMES :
Mechanic will:
2.7.9.1 Adjust backlash setting. (6 minutes)

MEASUREMENT:
(for each task)

Time - Between end of initiating stimuli and comple-~

During Training: tion of task.
Accuracy ~ As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time -~ Between end of initiating stimuli and comple-

tion of task, not to exceed job-time require-
End of Training: ments,

Accuracy - As indicated by:

Task 2.7.9.1 a. Adjusting screw tightened six or seven
turns beyond contact point. (See NOTE A
on task sheet).
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TASK 2.7.9.1 ADJUST BACKLASH SETTING

PARTS: None

TOOLS : Socket, socket wrench, 3/8 inch square drive, 9/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Extension, socket wrench, 3/8 inch square drive, 3 inch

EXPENDABLES: None

MECHANIC WILL:

1.

REFERENCES :

TIME:

PRELIMINARY PROCEDURES:

None

Remove cover from traverse gearbox by hand.

Loosen adjusting screw to the left using socket, extension,
and handle.

NOTE A: The contact point is when the anti-backlash
pinion contacts the turret drive ring. Con-
tact point will be indicated when adjusting
screw suddenly gets harder to turn.

Turn adjusting screw right to contact point using socket,
extension, and handle.

Tighten adjusting screw six or seven more turns after
contact point is reached.

Put cover on traverse gearbox.

FOLLOW ON PROCEDURES:

None

DEP 9-2350-255~34~-2-2-1; p. 2-54.

6 Minutes
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XMI 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Hydraulic System (2.7)

COMPONENT:
Traverse Mechaniss (2,7.10)

PERFORMANCE OUTCOMES:
Mechanic will:
2.7.10.2 Service traverse mechanism. (15 minutes)

MEASUREMENT:
(for each task)

Time - Between end of initiating stimuli and
During Training: completion of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.
Time - Between end of initiating stimuli and comple-~
End of Training: tion of task, not ot exceed job-time require~
nents.,
Accuracy - As indicated by:

Task 2.7.10.2 Aa. Operational test verifies manual
cranking is smooth.

Ab. Oil level = covers head of screw
seen through filler-breather plug.

Ba. Operational test verifies manual
cranking is smooth.

' Bb. 0il level covers head of screw seen
through filler-breather plug.
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TASK 2.7.10.2 SERVICE TRAVERSE MECHANISM

PARTS: Packing, preformed, 1 ea.

TOOLS : Socket, socket wrench, 3/4 inch square drive, 1 inch
Handle socket wrench, ratchet, 3/4 inch square drive
Socket, socket wrench, 1/2 inch square drive, 1 inch square
drive, 9/16 inch ‘
Adapter, 3/4 to 1/2 inch
Funnel

EXPENDABLES: Rag, clean
011, traversing mechanism, P33672, 1 quart
Container, 2 quart

PRELIMINARY PROCEDURES:
None

MECHANIC WILL: (Perform both Part A and Part B)

A. 0il Level Check:
1, Place circuit breaker 17 in turret networks box to OFF.
2, Clean housing around filler-breather plug using rag.
3. Remove filler-breather plug using 1 inch socket and handle.

4., Look into plug hole and see if oil level covers head of
screw. .

NOIE A: 1If oil level is below screw head, add oil
as required through plug hole.

handle.
6. Clean housing around plug using rag.
7. Place circuit breaker 17 in turret networks box to ON.

5. Install filler-breather plug using 1 inch socket and 7

8. Perform operational test to verify that manual cranking
is smooth.

B. Draining 01il:
1. Place circuit breaker 17 on turret networks box to QFF. ‘
2. Set container below drain plug.

3. Remove drain plug uaing 9/16 inch socket, adapter, and
handle.

4. Let oil drain into container.
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TASK 2.7.10.2 SERVICE TRAVERSE MECHANISM (Cont'd.)

5.
6'

10.

11.

12.
13.
14.

Remove and discard packing.

Lubricate new packing with oil and position on drain
plug.

After oll has completely drained, install drain plug
using 9/16 inch socket, adapter, and handle.

Clean housing around drain plug and around filler-
breather plug using clean rag.

Remove filler-breather plug using 1 inch socket and
handle.

Put funnel into hole and pour in enough oil to cover
head of screw seen through the filler-breather hole.

Install filler-breather plug using 1 inch socket and
handle.

Clean housing around filler-plug hole using rag.
Place circuit breaker 17 to ON.

Perform operational test to verify that manual cranking
is smooth.

J FOLLOW ON PROCEDURES:

None

REFERENCES :

DLO 9-2350-255-12, Card 7.

TIME:

15 Minutes

B~44




XM1 45 E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Hydraulic System (2.7)

COMPONENT :
Hydraulic Reservoir (2.7.11)

PERFORMANCE OUTCOMES ¢
Mechanic will:
2.7.11.2 Inspect hydraulic reservoir. (1 hour, 24 minutes)

2.7.11.4 Replace reservoir sight gage. (30 minutes)

MEASUREMENT :
(for each task)

Time ~ Between end of initiating stimuli and comple-

During Training: tion of task.
Accuracy -~ As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and comple-
End of Training: tion of task, not to exceed job~time requirements.
Accuracy - As indicated by:

Task 2.7.11.2 a. Hydraulic reservoir does not leak.

b. Hydraulic reservoir sight gage is not
loose or cracked.

c. Filter housing elements replaced.,
d. Filler plug tight and not damaged.

e, Screen.in filler plug clean with no
holes or cracks.

f. Metal chips appear on less than half of
surface of chip collector,

g~ Hydraulic reservoir drain plug torqued
betweenr 76 and 92 inch-pounds (9 to 10
newton meters). ﬁ

Task 2.7.11.4 a. New reservoir sight gage installed.

b. Screws holding reservoir sight gage in
place torqued between 27 and 32 inch-
pounds (3 to 4 newton meters).
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TASK 2.7.11.2 INSPECT HYDRAULIC RESERVOIR

PARTS: Element (NPN)

Packing, preformed, 2 ea. (NPN)
TOO0LS : Brush, sash

Flashlight

Handle, socket wrench, ratchet, 3/8 inch square drive
Socket, socket wrench, 3/8 inch square drive, 9/16 inch
Wrench, torque, 0 to 600 inch-pounds

Wrench, torque, 0 to 200 inch-pounds

Wrench, open end, 1 1/2 inch

EXPENDABLES: Solvent, cleaning, P-D-680, Type II
Rags, wiping

PRELIMINARY PROCEDURES:

1. Position main gun over right front fender.
2. Reduce system hydraulic pressure to zero.
MECHANIC WILL:
1. Remove shield from hydraulic reservoir by loosening four
screws using socket and handle.
2. Lift up and remove shield from screws.
3. Inspect hydraulic reservoir for oil leakage.

4. 1If leak is from crack in reservoir, notify direct support
maintenance.

5. Inspect hydraulic sight gage.
6. Replace if loose or cracked. (See Task 2.7.11.4.)

7. Remove filter housing using open end wrench,

WARNING: Solvent burns easily. Do not use
near open fire.

8. Remove element from filter housing and discard element.

9. Clean filter housing with solvent and rag.

10. Wipe with lint free rag.

11. Put new element into filter housing.

12. Screw filter housing into filter body hand tight.
13. Tighten using open end wrench.
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14.
15.
16.

17.
18.

19.
20.
21.
22.

23.
24,

25,

26.

27,

28.

29.

FOLLOW ON PROCEDURES:

1.
2.

REFERENCES :

TASK 2.7.11.2 INSPECT HYDRAULIC RESERVOIR (Cont'd.)

NOTE A: Repeat steps 7 thru 13 for second filter

housing.

Turn filler cap left and lift off.
Check filler plug.

1f

loose, tighten using socket and handle. 1If

damaged, replace plug.

Using flashlight, inspect screen in filler plug.

1f
If

a.
b.
c.
d.

holes or cracks are found, replace filler plug.
screen is dirty, perform the following:

Remove plug.
Remove and discard packing.
Clean filler plug using solvent.

Screw in and tighten filler plug and new packing.

Place filler cap on plug and turn cap right until tight.

Drain hydraulic reservoir.

Inspect bottom of chip collector for metal chips.

If metal chips appear on more than half of surface,
clean off chips and change oil.

Install drain plug, chip collector, and access cover.

From underneath tank, remove two screws and washers from
access cover using socket and handle.

Using flashlight, inspect bottom of reservoir for signs

of leakage.

If leak is from crack in reservoir, notify direct support
maintenance.

If reservoir is leaking, torque drain plug between 76 and
92 inch-pounds (9 to 10 newton meters) using torque
wrench.

Inside turret, put shield in place and tighten four screws
using socket and handle,

Replace vent filter assembly.

Fill hydraulic reservoir.

Operate gunner's power control handles and check for leaks.

DEP 9-2350-255-20-1-1; pp. 2-43 to 2-48.

TIME:

1 Hour, 24 Minutes
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TASK 2.7.11.4 REPLACE RESERVOIR SIGHT GAGE

PARTS: Gage, sight (XM6350)

TOOLS: Handle, socket wrench, ratchet, 3/8 inch square drive
Socket, socket wrench, 3/8 inch square drive, 5/16 inch
Wreach, torque, 0 to 200 inch-pounds

EXPENDABLES: None

PRELIMINARY PROCEDURE:

1.

MECHANIC WILL:

5.

Position main gun over right front fender.

Drain reservoir fluid level slowly until level is below
gage.

Unscrew and remove six screws and washers from gage using
socket and handle.

Turn in defective gage.

Put gage in place and secure with six screws and washers
using socket and handle.

Torque screws between 27 and 32 inch-pounds (3 to &
newton meters) using torque wrench.

FOLLOW ON PROCEDURES:

1.
2,

REFERENCES :

Fi11 hydraulic reservoir.

Operate gunner's power control handles.

DEP 9-2350-255-20-1-3-3; pp. 8~29 to 8-30.

TIME:

30 Minutes
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XMI 45E TURRET MECHANIC
COMPONENT OUTLINE
MODULE:
Hydraulic System (2.7)

COMPONENT:
Electrically Driven Hydraulic Pump (2.7.12)

PERFORMANCE OUTCOMES:
Mechanic will:

2.7.12.3 Troubleshoot auxiliary hydraulic pump fault symptom-
(2 hours, 30 minutes) .

MEASUREMENT :
(for each task)

Time ~ Between end of initiating stimuli and comple-

During Training: tion of task.
Accuracy ~ As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and comple-
tion of task, not to exceed job-time require-
End of Training: ments.
Accuracy ~ As indicated by:

Task 2.7.12.3 a. Auxiliary hydraulic system operates.
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TASK 2.7.12.3 TROUBLESHOOT AUXILIARY HYDRAULIC PUMP FAULT SYMPTOM

PARTS: None
TOOLS : Multimeter, TS-352B/U

EXPENDABLES: None

PRELIMINARY PROCEDURES:

1.
2.

MECHANIC WILL:

1.

10.
11.

12,

Open turret platform access door,

Traverse turret manually until auxiliary hydraulic
pump is visible through access door.

Check that cable 2W112-P2 is securely connected to
auxiliary hydraulic pump,.

Check that cable ZW112-P3 is securely connected to
auxiliary pressure switch.

NOTE A: 1If connectors are loose, do steps 3
and 4. If connectors are not loose,
gOo to step 5.

Tighten loose connectors.

Verify trouble solved by operating power control power
using auxiliary hydraulic system.

Disconnect cable 2W112-P3 from Jl on auxiliary
hydraulic pressure switch.

Set TURRET POWER switch on commander's control panel
to ON.

Set AUX HYDR POWER switch to ON.
Set multimeter to measure 50 VDC.

Connect red multimeter lead to pin P3-B on cable 2W112
and connect black multimeter lead to ground.

NOTE B: If meter reads between 18 and 30 VDC, go
to step 13. If not, go to step 10.

Close CB-13 on hull networks box.

Reconnect cable 2W112-P3 to auxiliary hydraulic pressure
switch.

Verify trouble solved by operating auxiliary hydraulic
systen. i
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TASK 2.7.12.3 TROUBLESHOOT AUXILIARY HYDRAULIC PUMP FAULT SYMPTOM (cont'd.)

13. Manually traverse turret to access hull networks box
from turret.

14. Disconnect cable 2W112~Pl1 from J5 on hull networks box.
15. Set multimeter to measure 50 VDC.

16. Connect red nmultimeter lead to pin J5-H on hull networks
box and connect black multimeter lead to ground.

NOTE C: If meter reads between 18 and 30 VDC,
have 63E replace cable 2Wl1l2.

NOTE D: If meter does not read between 18 and
30 VDC, have 63E replace hull networks
box.

17. Verify trouble solved by operating auxiliary hydraulic
system.

18. Watch hydraulic pressure gage as pressure falls.
19. Set multimeter to measure continuity.

20. Conmnect red multimeter lead to pin J1-B on auxiliary
hydraulic pressure switch and connect black multimeter
lead to pin J1-C on auxiliary hydraulic pressure switch.

NOTE E: 1If meter reads near O ohms, go to step 22.
If not, do step 21.

21. Replace auxiliary hydraulic pressure switch.
22. Set VEHICLE MASTER POWER switch to ON.

23. Reconnect cable 2W112-P3 to auxiliary hydraulic pressure
switch.

24. Disconnect cable 2W112-P2 from J1 on auxiliary hydraulic
pump .
25. Set multimeter to measure 50 VDC.

26, Connect red multimeter lead to pin P2-G on cable 2Wl1l2
and connect black multimeter lead to ground.

27. Set TURRET POWER switch to ON,

28. Connect red multimeter lead to pin P2-G on cable 2W1l2
and connect black multimeter lead to ground.

29. Set AUX HYDR POWER switch to ON.

NOTE F: If meter reads between 18 and 30 VDC,
go to step 35. If not, go to step 30.

30. Manually traverse turret to access hull networks box
from turret.

31. Disconnect cable 2W112-P1l from J5 on hull networks box.
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TASK 2.7.12.3 TROUBLESHOOT AUXILIARY HYDRAULIC PUMP FAULT SYMPTOM (cont‘'d.)

32. Set multimeter to measure 50 VDC.

33, Connect red multimeter lead to pin J5-M on hull
networks box and connect black multimeter lead to
ground,

NOTE G: Sze Note C.
NOTE H: See liote D.

34. Verify trouble solved by operating auxiliary hydraulic
system.

35, Connect red multimeter lead to pin J1-H on auxiliary
hydraulic pump and connect black multimeter lead to

ground.

NOTE I: If meter reads between 28 and 30 VDC, go to
step 38, If not, go to step 36.

36. Replace auxiliary hydraulic pump.

37. Verify trouble solved by operating auxiliary hydraulic
system,

38. Reconnect cable 2W112-~P2 to auxiliary hydraulic pump.

39. Manually traverse turret to access hull networks box
from turret,

40, Disconnect cable 2i/112-P1 from J5 on hull networks box.

41, Set multimeter to measure 50 VDC,

42. Connect red multimeter lead to pin P1-N on cable 2W1l2
and connect black multimeter lead to ground,

NOTE J: If meter does not read between 18 and 30
VDC, have 63E replace cable 2W112,

43, Verify trouble solved by operating auxiliary hydraulic
system.

NOTE K: If meter reads between 18 and 30 VDC, reconnect
cable 2W112~P1 to J5 on hull networks box,

44 . Disconnect cable 2W109-P3 from J7 on hull networks box.

45, Set multimeter to measure 50 VDC,

46 . Connect red multimeter lead to pin J7-T on hull networks
box and connect black multimeter lead to ground.

NOTE L: See Note D. - ‘

47 . Verify trouble solved by operating auxiliary hydraulic
system,

NOTE M: If meter reads between 18 and 30 VDC, do
step 48.
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TASK 2.7.12,3 TROUBLESHOOT AUXILIARY HYDRAULIC PUMP FAULT SYMPTOM (cont'd.)

48,
49.

3l.

52,

53.
54,

55.
56.

57.
58.

Set TURRET POWER switch to OFF.
Reconnect cable 2W109~P3 to J7 on hull networks box.

Manually traverse turret until auxiliary hydraulic
pump is visible through turret platform access door.

Disconnect cable 2W112-P2 from J1 on auxiliary hydraulic
pump.

Set multimeter to check continuity between pins of
auxiliary hydraulic pump as follows:

Pin to Pin

J1l-A J1-G
J1-C J1-D
J1-F J1-B

NOTE N: If continuity is within tolerance, go to
step 55.

NOTE O0: If continuity is not within tolerance, go
to step 53.

Replace auxiliary hydraulic pump.

Verify trouble solved by operating auxiliary hydraulic
system,

Reconnect cable 2W11l2-P2 to auxiliary hydraulic pump.

Manually traverse turret to access hull networks box
from turret.

Disconnect cable 2W112-Pl from J5 on hull networks box.

Use multimeter to check contunity between pins on
cable 2W112 as follows:

Pin to Pin
Pl-A P1-G
P1-C P1-D
P1-F P1-B
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TASK 2.7.12.3 TROUBLESHOOT AUXILIARY HYDRAULIC PUMP FAULT SYMPTOM (cont'd.)

59.
60.

61.
62,
63.
64.

65.

66.
67.

68.
69.
70.
71,

72,
73.
74,

75.

NOTE P: If continuity is within tolerance, go
to step 61.

NOTE Q: If continuity is not within tolerance, go
to step 59.

Replace cable 2Wl1l2,

Verify trouble solved by operating auxiliary hydraulic
gsystem,

Set TURRET POWER switch to ON,
Set AUX HYDR POWER switch to ON,
Set multimeter to measure 50 VDC,

Connect black multimeter lead to ground and connect
red multimeter lead to pin J5-G on hull networks box.

Move red lead to pin J5~D, then to pin J5-B.

NOTE R: If meter reads between 18 and 30 VDC for
each test, go to step 68,

Does meter read between 18 and 30 VDC for each test?

NOTE S: If meter does not read between 18 and 30
VDC for each test, go to step 66,

Replace hull networks box.

Verify trouble solved by operating auxiliary hydraulic
system,

Reconnect cable 2W112-P1 to J5 on hull networks box.
Remove slipring cover.
Disconnect cable 1W101-Pl1 from J8 on hull/turret slipring.

Connect red multimeter lead to pin J8~K on slipring and
connect black multimeter lead to ground.

NOTE T: If meter reads between 18 and 30 VDC, the
problem is in cable 2W109 or =lipring assembly,

Notify direct support maintenance,

NOTE U: If meter reads between 18 and 30 VDC, go
to step 72.

Set VEHICLE MASTER POWER switch to OFF,
Remove connector guard from turret networks box.

Disconnect cable 1W101-P2 from J1l on turret networks
box.

Use multimeter to check continuity between pins Pl-k and
P2~b on cable 1W1l01l.




TASK 2.7.12,3 TROUBLESHOOT AUXILIARY HYDRAULIC PUMP FAULT SYMPTOM (cont'd.)

NOTE V: If continuity is within tolerance, go
to step 78,

NOTE W: If continuity is not within tolerance, go
to step 76.

76. Replace cable 1W101l.

77. Verify trouble solved by operating auxiliary hydraulic
system,

78. Disconnect cable 1W102-P1l from J8 on turret networks
box.

79. Use multimeter to check continuity between pins on
cable 1W102 listed below (set AUX HYDR POWER switch

to indicated position before making each check):
Cable 1W102
AUX HYDR POWER
Pin to Pin Switch Position Meter Reading

P1-2 Pl-a Centered Infinity
P1~-Y Pl-a Centered Infinity
Pl-Z Pl-a Held Off Zexro

P1-Y Pl-a Held Off Infinity
P1~Z Pl-a Held Off Infinity
P1~-Y Pl-a Held Off Infinity
Pl-2 Pl-y Centered Infinity
P1-2 Pl-y Held Off Infinity
Pl-2 Pl-y Held Off Zero

NOTE X: If continuity is correct, have 63E replace
hull networks box and do step 81.

NOTE Y: If continuity is incorrect, go to step 80.
80. Replace commander's control panel.

81, Verify trouble solved by operating auxiliary hydraulic
system,

FOLLOW ON PROCEDURES:
None

REFERENCES :
DEP 9-2350-255-20-2-3-1; pp. 3-235 to 3-240.

2 Hours, 30 Minutes
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XMI 4SE TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Hydraulic System (2.7)

COMPONENT:
Filter Manifold Assembly (2.7.13)

PERFORMANCE OUTCOMES :
Mechanic will:
2.7.13.1 Replace hydraulic filter manifold and fittings (48 minutes)

MEASUREMENT :
(for each task)

Time - Between end of initiating stimuli and completion
During Training: of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completiom
End of Training: of task, not to exceed job~time requirements.
Accuracy ~ As indicated by:

Task 2.7.13.1 a. Packing and elbow attached to filter

manifold.

b. Hose attached to elbow at rear of filter
manifold.

c. Filter manifold attached to reservoir
cover.

d. Packings and connectors attached to left
and right sides of filter manifold.

e. Hose attached to elbow at rear of filter
manifold attached also to second hose.

f. One tube and two hoses attached to left
and right sides of filter manifold.

g. Shield in place and secure.
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TASK 2.7.13.1

REPLACE HYDRAULIC FILTER MANIFOLD AND FITTINGS

PARTS:

TOOLS :

EXPENDABLES :

Manifold, filter (XM 65099)

Socket, socket wrench, 1/2 inch square

Socket, socket wremch, 1/2 inch square drive, 7/16 inch
Exteusion, socket wrench, 1/2 inch square drive, 6 inch
Handle, socket wrench, ratchet, 1/2 inch square drive
Wrench, open end, 2 inch

Caps, protective, MIL-C-5501 (assorted sizes)

PRELIMINARY PROCEDURES:

9.
10.

11.

Position main gun over right front fender.

Reduce system hydraulic pressure to zero.

Unscrew but do not remove four screws from shield using
7/16 inch socket, extension, and handle.

Remove shield.

Unscrew and remove one tube and two hoses from connectors
on left and right sides of filter manifold using 2-inch
wrench,

Cap lines.

Unscrew and remove three connectors from left and right

sides of filter manifold using 2-inch wrench.

Remove and discard packings.
Cap filter manifold.

Unscrew and remove hose leading from elbow at rear
of filter manifold to other hose.

Cap hose and connector.

Unscrew and remove four screws using 3/4 inch socket and
handle.

CAUTION: Do not nick or burr machine finishes
of filter manifold or hydraulic
reservolr cover.

Carefully lift out filter manifold and move to suitable
work area.
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TASK 2.7.13.1 REPLACE HYDRAULIC FILTER MANIFOLD AND FITTINGS (Cont'd.)

12.

13.
14.

15.
16.
17.
18.
19.
20.
21.

22.
23'

24,

25.

26.

27.

28.
29.
30.
3l.

32.

Unscrew and remove hose from elbow at rear of filter
manifold using 2-inch wrench.

Cap hose.

Unscrew and remove elbow from rear of filter manifold
using 2-inch wrench.

Remove and discard packing.

Cap filter manifold.

Turn in defective filter manifold.
Inspect fittings for cracks or dents.
If damaged, replace part.

Uncap rear of filter manifold.

Screw in and tighten new packing and elbow to filter
manifold.

Uncap hose.

Screw in and tighten hose to elbow using 2-inch wrench.

CAUTION: Do not nick or burr machine finishes
of filter manifold or hydraulic
reservoir cover.

Carefully lift filter manifold in position onto reservoir
cover.

Screw in and tighten four screws using 3/4 inch socket
and handle. .

Uncap filter manifold.

Screw in and tighten three new packings and connectors
on left and right sides of filter manifold using
2-inch wrench.

Uncap hose leading from elbow at rear of filter manifold.
Screw in and tighten hose to other hose.
Uncap tube and two hoses.

Screw in and tighten one tube and two hoses to right
and left sides of filter manifold using 2-inch wrench.

Put shield in place and secure with four screws using
7/16 inch socket, extension, and handle.
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TASK 2.7.13.1 REPLACE HYDRAULIC FILTER MANIFOLD AND FITTINGS (Cont'd.)

FOLLOW ON PROCEDURES:

1. Fill hydraulic reservoir.

2. Operate gunner'’'s power control handles with main
pump and auxiliary pump checking for leaks.

REFERENCES:
DEP 9-2350-255-20-1-3-2; pp. 8-9 to 8-19.

48 Minutes
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XMI 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Hydraulic System (2.7)

COMPONENT:
Relief Valve and Tube Assembly (2.7.14)

PERFORMANCE OUTCOMES:
Mechanic will:
2.7.14.1 Replace hydraulic relief valve and tube assembly. (24 minutes)

MEASUREMENT :
(for each task)

Time ~ Between end of initiating stimuli and com~
During Training: pletion of task.
Accuracy ~ As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time

Between end of initiating stimuli and com~
pletion of task, not to exceed job-time
End of Training: requirements.

Accuracy - As indicated by:

Task 2.7.14.1 a. Tube attached to wall fitting.
b. Hose attached to slipring elbow.
c. Tube attached to tee.
d. New packing on elbow,
e. Elbow attached to hydraulic relief valve.
f. New packing on connectors.

g. Connectors attached to hydraulic relief
valve.

h. Hydraulic relief valve secured.

1. Hose and tubes attached to hydraulic
relief valve.
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TASK 2.7.14.1 REPLACE HYDRAULIC RELIEF VALVE AND TUBE ASSEMBLY

PARTS: Valve, relief (XM22631)
TOOLS: Socket, socket wrench, deep style, 3/8 inch square drive,
7/16 inch

Extension, socket wrench, 3/8 inch square drive, 6 inch
Extension, socket wrench, 1/2 inch square drive, 20 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Handle, socket wrench, ratchet, 1/2 inch square drive
Wrench, open end, 1 1/2 inch (two required)

Tool kit, crowfoot wrenches, XM-J388

EXPENDABLES: Caps, protective, MIL-C-5501 (assorted sizes)
Packings, preformed (three required)

PRELIMINARY PROCEDURES:

1.
2.
3.
4.

MECHANIC WILL:

5.

6.
7.

8.
9.
10.

Position main gun over right front fender.
Lock turret,
Reduce system hydraulic pressure to zero.

Remove glipring cover.

NOTE A: Cap all lines and fittings as they are
taken care of.
Open turret platform access door,

Traverse turret until relief valve is seen through
door.

Unscrew and remove hose and two tubes from valve using
open end wrench.

Unscrew and remove two screws from top of valve using
socket, extension, and handle,

Unnevew and remove two commectorn snd packings from
valve using wrench,

Discard packings.

Unscrew and remove elbow and packing from valve using
wrench,

Discard packing.
Turn in defective relief valve.

Unscrew and remove tuvu: from wall fitting using 1 1/2
inch crowfoot, extension, and handle.
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TASK 2.7.14.1

REPLACE HYDRAULIC RELIEF VALVE AND TUBE ASSEMBLY (Cont'd.)

11.

12.
13,
14,

15,
16.

17'

18,

19,

20.
21.

22.
23,
24,
25.

26.

27.

Unscrew and remove other tube from tee using two open
end wrenches.

Inspect tubes for holes or cracks,
If damaged, replace part.

Unscrew and remove hose from slipring elbow using 1 1/2
inch crowfoot wrench, extension, and handle.

Ingspect hose.
Replace 1f threads are stripped.

NOTE B: Uncap all lines and fittings before
installing hose.

Screw in and tighten tube to wall fitting using 1 1/2
inch crowfoot wrench, extension, and handle,

Screw in and tighten hose to slipring elbow using 1 1/2
inch crowfoot wrench, extension, and handle,

Screw in and tighten tube to tee using two open end
wrenches.

Put new packing on elbow.

Screw in and tighten elbow to valve using open end
wrench.

Put two new packings on two connectors,
Screw connectors into valve using open end wrench.
Put valve in place.

Secure with two screws using socket, extension, and
handle.

Screw on and tighten hose and two tubes to valve using
open end wrenches.

Close turret platform access door,

FOLLOW ON PROCEDURES:

REFERENCES :

1.
2.
3.

F1l11l hydraulic reservoir,
Install slipring cover.

Operate gunner's power control handles with main and
auxiliary punps,

DEP 9-2350-255~20-1-3~3; pp. 8=-53 to 8-59,

24 Minutes
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Hydraulic System (2.7)

' COMPONENT :
Main Accumulator (2.7.15)

PERFORMANCE OUTCOMES:
Mechanic will:
*2,7.15.1 Replace main accumulator. (24 minutes)

*2.7.15.2 Service main accurmulator. (48 minutes)

*2,7.15.4 Replace main accunulator charging valve. (12 minutes)

MEASUREMENT :

(for each task)

Time - Between end of initiating stimuli and comple-

During Training: tion of task.
Accuracy ~ As indicated by match between steps indicated

for each task and steps performed by mechanic.

Time Between end of initiating stimuli and comple~
tion of task, not to exceed job-time require-
End of Training: ments.

Accuracy ~ As indicated by:

Task 2.7.15%.1 a, New packing on main accumulator fitting.

b. Main accumulator fitting attached to
main accumulator.

c. Clamp nuts holding main accumulator in
place torqued between 8 and 10 foot- 1
pounda (11 to 14 newton meters).

d. Hose attached to bottom of main accumu-

lator.

Task 2.7.15.2 a. Between 750 and 775 pounds of pressure 1
(nitrogen) registers in main accumula-
tor.

b. Nitrogen gas not leaking.'
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XM1 ASE TURRET MECHANIC (Cont'd.)

Task 2.7.15.4 a.

b.

New charging valve attached to main
accumulator.,

Valve cap and cover attached to main
accumulator,
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*TASK 2.7.15.1 REPLACE MAIN ACCUMULATOR

PARTS : Accumulator assembly (XM61560)

TOOLS : Wrench, open end, 1 1/2 inch (two required)
Wrench, open end, 3/8 inch (two required)

Wrench, torque, 0 to 175 foot-pounds

EXPENDABLES: Rags, wiping
Caps and plugs, protective, MIL-C~5501 (assorted sizes)

Packing, preformed

PRELIMINARY PROCEDURES:

1.

2.
MECHANIC WILL:

1.

2.
3.

4.

5.

8.
9,
10,
11.

12,

13.

Traverse turret to position main gun over right front
fender,

Reduce system hydraulic pressure to zero.

Unscrew and remove hose from bottom of accumulator using
two 1 1/2 wrenches,

Cap hose,

Loosen two clamp nuts on two clamps using 3/8 inch
wrench,

Lift accumulator out of vehicle and set on flat, dry
work surface.

Unscrew and remove fitting and packing using 1 1/2 inch
wrench.

Discard packing and cap fitting.

Turn in defective accumulator.

Uncap fitting and put new packing on fitting.

Screw 1in and tighten fitting using 1 1/2 inch wrench,
Put aceimulator in place in vehicle.

Tighten two clamp nuts on two clamps using 3/8 inch
wrench.

Torque two nuts between 8 and 10 foot-pounds (11 to 14
newton meters) using torque wrench,

Uncap hose and screw on and tighten hose uaing two 1 1/2
inch wrenches.

\




*TASK 2.7.15.1 REPLACE MAIN ACCUMULATOR (Cont'd.)

FOLLOW ON PROCEDURES:

1. Fill hydraulic reservoir,
2. Bleed hydraulic system,
J. Operate gunner's power control handles.

4, Traverse turret as needed.

REFERENCES :

DEP 9-2350-255-20-2~3-1; pp. 2-127 to 2-129,

TIME:

24 Minutes
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*TASK 2.7.15.2 SERVICE MAIN ACCUMULATOR

PARTS ; None

TOOLS : Wrench, open end, 1 1/8 inch
Wrench, open end, 1 1/2 inch
Wrench, open end, 7/16 inch
Wrench, torch and regulator
Wrench, combination, 3/8 inch
Wrench, combination, 3/4 inch
Kit, purging, Sk-J-201
Nitrogen, gray with two black rings

EXPENDABLES: Compound, leak detector
Rags, wiping

PRELIMINARY PROCEDURE:

1,
MECHANIC WILL:

1.

2.
3.

4.

5.

8.
9.

10.

11,
12,

\

Reduce sietem hydraulic pressure to zero.

Manually traverse turret so that main gun is over right
front fender of tank.

Position nitrogen tank and charging device next o tank.

Open nitrogen tank valve for one or two seconds, then
close valve tight by hand.

Screw on and tighten charging device to nitrogen tank
using 1 1/8 inch wrench. (Use adapter if needed.)

Turn T-valve full left,
Unscrew tank valve to left,

NOTE A: Gage should show 1000 to 2000 pounds

of pressure, If it does not, close tank
valve, unscrew charging device, and get

new tank of nitrogen, Go back to atep 4.
Tighten tank valve to right by hand,
Close manifold shutoff valve and bleeder valve,

Turn handle to open chuck valve. (Hand charging device
to assistant.)

Unscrew and rewove cover from main accumulator using
1 1/2 inch wrench,

Unscrew and remove cap using 3/8 inch wrench,

Screw on charging device chuck valve to accumulator
charging valve two to three turns by hand,
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*#TASK 2,7.15.2 SERVICE MAIN ACCUMULATOR (Cont'd.)

13. Unscrew and 1lift off manifold pressure gage. (Set
gage in safe place,)

14. Direct assistant to open nitrogen tank valve and turn
T-bar to right until 15 to 20 pounds of pressure shows
on gage.

NOTE B: Assistant should turn T-bar about one turn
to left after pregsure reaches 15 to 20
pounds and tell mechanic that line is
charged.

15, Open manifold shut-off valve,
16, Listen for gas coming from check valve.
17. When gas is heard, tighten valve using 7/16 inch wrench.

18, Direct assistant to open nitrogen tank valve and turn
T-handle to right until gage shows 750 to 775 pounds
of pressure,

19, Unscrew thin nut two turns using 3/4 inch wrench,

20, Screw in valve until gas just starts to flow into accumu~
fator.

NOTL Ot Make sure gas flows into accumulator slowly
and pressure gage is kept between 750 and

775 pounds of pressure.

21, When gas can no longer be heard going into accumulator,
direct assistant to screw in and tighten nitrogen tank
valve.

NOTE %: Assistant siould watch pressure gage.
: Tf pressure drops below 750 pounds, tell

mechanic to check for gas leaks. To check
for leaks, go to step 22. 1f pressure

does not drop, go on to step 27.

22. Listen for gas leaking from charging device and charging
valve. 1

23, Spread on compound if gas cannot be heard,

24, Tighten loose parts if leak 18 found, or replace charging
valve,

25, 1f gas leak cannot be found and pressure still drops,
replace accumulator.

26, 1f pressure stops dropping, repeat steps 18-21.

28, Unscrew nitrogen tank valve and bleeder valve. Tell
assistant to tell you when pressure page drops to zero
pounds,

27. Tighten thin nut using 3/4 inch wrench. ﬁ

E~68




*ASK 2.7.15.2 SERVICE MAIN ACCUMULATOR (Cont'd,)

29, Unscrew and remove nitrogen tank valve fitting using
7/16 inch wrench.

30. Tell assistant to turn in all nitrogen charging tools
and supplies.

31. Screw on and tighten cap using 3/8 inch wrench.
32, Screw on and tighten cover using 1 1/2 inch wrench.

FOLLOW ON PROCEDURES:

1, Fill hydraulic reservoir.

2. Operate gunner's power control handles.

REFERENCES :
DEP 9-235-=255-20-2~3-2; pp. 2-107 to 2-116.

TIME:

48 Minutes




*TASK 2.7.15.4 REPLACE MAIN ACCUMULATOR CHARGING VALVE

PARTS: Valve, air (MS38889-2)

TOOLS : Wrench, open end, 3/8 inch
Wrench, open end, 3/4 inch

{ Wrench, open end, 1 1/2 inch

EXPENDABLES: None

PRELIMINARY PROCEDURES:

1. Position main gun over right front fender.
2., Engage turret lock.

3. Reduce system hydraulic pressure to zero.
MECHANIC WILL:

1. From “river's compartment, unscrew and remove cover

from top of main accumulator using 1 1/2 inch wrench.
2, Unscrew and remove cap using 3/8 inch wrench.
3. Using 3/4 inch wrench, turn valve to relieve gas pressure,
4, Unscrew and remove charging valve using 3/4 inch wrench.
5. Turn in charging valve,.
6. Screw in and tlghten charglug valve using 3/4 inch wrench.
7. Screw on and tighten valve cap using 3/8 inch wrench,

8. Screw on and tighten cover using 1 1/2 inch wrench.
FOLLOW ON PROCEDUKES:

1. Service accumulator precharge pressure.

2, Operate gunner's power control handles,
REFERENCES ¢

DEP 9-2350~255-20-2-3-1; pp. 2-130 to 2-132.

12 Minutes
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XMI 45E TURRET MECHANIC
. COMPONENT OUTLINE
MODULE:
Hydraulic System (2.7)

COMPONENT: .
Hydraulic Power Distribution Valve (2.7.17)

PERFORMANCE OUTCOMES:
Mechanic will: . .
*2.7.17.1 Replace hydraulic power distribution valve (42 minutes)

MEASUREMENT:
(for each task)

Time - Between end of initiating stimul{ and
During Training: completion of task.
Accuracy ~ As indicated iy match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and comple-
tion of task, not to exceed job-time require-
End of Training: ments .
Accuracy - As indicated by:

Task 2.7.17.1 a. New packing put onto 11 power distribution
valve fittings.

b. Adapters (nine) attached to power distribu-
tion valve.

¢. Reducers (two) attached to power distribu-
tion valve.

d. Lines (two) attached at rear of power dis-
tribution valve.

e, Screws holding power distribution valve in
place torqued between 30 and 36 foot-
pounds (41 to 49 newton meters).

f. Lines (nine) attached to power distribution .
valve. [

g. Electrical plugs attached to power distri-~
bution valve. ,
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®*TASK 2.7.17.1 REPLACE HYDRAULIC POWER DISTRIBUTION VALVE

PARTS: Valve, hydraulic power distribution (XM61096)
Packing preformed: (M83248-1-904) 2 ea,
(MB83248-1~908) 2 ea.
(M83248-1-916) 2 ea,

TOOLS: Socket, socket wrench, 3/8 inch square drive, 9/16 inch
Extension, socket wrench, 3/8 inch square drive ~ 6 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Wrench, adjustable, 10 inch
Oiler, hand
Wrench, open end, 11/16 inch (two required)
Wrench, open end, 9/16 inch (two required)
Wrench, open end, 1 1/2 inch
Wrench, open end, 1 5/8 inch
Wrench, torque, 0 to 175 foot-pounds

EXPENDABLES: Rags, wiping
0il, lubricating, OE/HDO-30, MIL~L-2104
Caps and plugs, protective, MIL-C-5501 (assorted sizes)

PRELIMINARY PROCEDURES :

1. Reduce system hydraulic pressure to zero.
2, Traverse main gun over right front fender.

3. Put driver's seat in closed hatch position.

CAUTION: O01il could drain from reservoir and
dirt could enter hrlraulic system
and cause Jdamagz if lines are not
not capped.

MECHANIC WILL:

1. Put driver's seat in full reclined position,
2. Put rags around valve to soak up leaking fluid,
3. Unscrew and remove four electrical plugs and cap plugs.

4, Unscrew and remove two lines using two 9/16 inch wrenches
and cap lines.

5. Unscrew and remove seven lines using 1 1/2 inch and 1 5/8
inch wrenches and cap lines,

6. Unacrew and remove two lines using two 11/16 inch wrenches
and cap lines.
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*TASK 2.7.17.1

REPLACE HYDRAULIC POWER DISTRIBUTION VALVE (Cont'd.)

9‘
10.

11.
12.

13.
14,

15.
16.

17.

18.
19,

20.
21.
22,

23,
24,

25.

26,

27.

28.
29,

Unscrew and remove two adapters and packings from old i

Unscrew and remove three screws and washers using
socket, extension, and handle.

Take valve out of tank.

S P

NOTE A: If old distribution valve 1is to be used again,
. replace packings ‘on fittings. .

Set old valve and new valve side by side on work area.

Unscrew and remove seven adapters and péziings from old
valve using 1 1/2 inch and 1 5/8 inch wrenches.

Disczrd packings. : L

Unscrew and remove two reducers and packings from old
valve using adjustable wrench.

Discard packings.

valve using 9/16 inch wrench.
Discard packings.

Remove shipping plugs from new valve and put them into
old valve.

Turn in defective valve.

NOTE B: Take caps off all lines and fittings before
installation. '

Clean 11 fittings with rag and put new packing onto fittings.

Screw in and tighten seven adapters using 1 1/2 inch and
1 5/8 inch wrenches.,

Screw in and tighten two reducers using adjustable wrench. '
Screw in and tighten two adapters using 9/16 inch wrench.

Screw on and tighten two lines at rear of valve using
1 1/2 inch and 1 5/8 inch wrenches.

Spread oil on three screws using hand oiler.

Hold valve in place and secure with three screws and
washers using socket, extension, and handle.

Torque three screws between 30 and 36 foot-pounds (41 to
49 newton meters) using torque wrench,

Screw on and tighten five lines using 1 1/2 inch wrenches
and 1 5/8 inch wrench.

Screw on and tighten two lines using two 11/16 inch
wrenches,

Screw on and tighten two lines using two 9/16‘inch wrenches,

Screw on and tighten four electrical plugs by hand.
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*TASK 2,7.17.1 REPLACE HYDRAULIC POWER DISTRIBUTION VALVE (Cont'd.)

FOLLOW ON PROCEDURES*

1, Fil)l hydraulic reservolir.
2., Bleed hydraulic system,

3. Operate gunner's power control handles,

REFERENCES ¢

DEP 9-2350-255-20-2-3-1; pp. 2-120 to 2-126.

TIME:

42 Minutes
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MODULE:

XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

Bvdrauiis Syscem {(...7

COMPONENT :

Ammunition Door Hydraulic Actuator (2.7.18)

PERFORMANCE OUTCOMES:

Mechanic will:

*2.7.18.1 Replace ammunition door hvdraulic actuator. {1 hour)

MEASUREMENT :

(for each task)

Time

During Training:

AccwLracy

Time

End of Training:

~

Accrracy

Tasgk /. 7,181

Between ond of initiatiag stimull ana ool
tiuon oL task,

As Indicated by mouch houween steps "niico_ed
yor each task and steps performed bHv wechasic.

Between =z=nd of du.t i to, stimuli ana compie-
tion of task. not to exieed job=-time
ety omont

As indicated by:

H
a. Ousbions rvepilaced or free from cuts or
wear .

A Ay o - N R S e |
A P I T N r . . LY A .

1

¢ sinee and nrso L0 ety qctparay,
d. Actuator and mounting cap in placa,

e. Lovicing pin put rironpgnh rod eng and
ammunition doer hracket.

f. line fittings attached.

3«  tlanps (two) attachad securing right
and left linec that go in turret cavity.
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MASK 2.7.18.1

REPLACE AMMUNITION DOOR HYDRAULIC ACTUATOR

PARTS: Actuat: r  hydraulic (XM65957)
Washer, lock, 2 ea. (M5 35338-155)
Washer, lock, 6bea. (MS35333-40)
Rearing, « leeve, 2 ea, (MS17796-~70)
TOOLS ¢ Socket, socket wrench, 3/8 inch drive, 7/16 inch
Extension, socket wrench, 3/8 inch square drive, 6 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Knife, putty
Punch, aligning
Screwdriver, flat tip, 8 inch
Wrench, open end, 9/16 inch
Wrenrh, oren end, 11/16 inch
Wrer.h, coen end, 1/4 inch
Wroensh, onen end, 5/8 inch
Brush, ad“-aive
VU FNDARLES . Rape wiping
S0l .pt, - 'eaning, P-D-680, type 11
! Adhe ,ive. peneral purpcse, MMM=A-1617
Cape and vrlugs, protective, MIL-C-5501 (assorted sizes)
FRE IMINARY PROCEIVRF:
! " Aa s system hydraulic pressure to zero,
l CAUTION: Dirt could enter hvdraulic system
and cause damage if lines are not
pleeqed,
*iopanT WLLL

1. o .sCicw aud remove two connectors using 11/16 inch and
58 tach wrenchea,

Z. Tuli our gqulick reivase pin by hand,

30 swe s oLuailol and unscrew and remove six screws and
inckwasners using socket, extension, and handle,

4, Discard lochkwashers and actuatoer on workbench.

5. Unscrew and remove two screws, lockwashers, washers,

and nuts from clamps using 1/4 inch wrench and screwdriver,

6. niicard lockwashers.

7. Unscrcw and remove two elbows and two lines using 11/16
o oweench, '

A, onmcoe rad discard two bearings.

9. D)wocser aut on rod end using 9/16 inch wrench.
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10,
il.
12.

13.
14,
15.
16,
17

i8.
19,
20.

21.

22.

26.

ASK 2.7.18.1 REPLACE AMMUNITION DOOR HYDRAULIC ACTUATOR (Cont'd.)

Uneerew and remove rod end using punch if necessary.
Tuin in defective sactuater,
Check cushion on cylinder bracket for cuts or wear.

NOTF 8: If not damaged, go to step 18, If
damaged, go to step 13.

WARNING: Many adhesives and solvents burn
easily., Do not use near open fire,
Use in well-ventilated area,

Scrape off old cushion using putty knife and solvent.
Wipe cylinder bracket dry with rag.

Spread adhesive on new cushion using brush.

Press new cushion on cylinder bracket.

R-pear asteps 17 thru 16 for any other bad cushions,
verew nut on rod end finger tight.

S1ids ~n two new bearings.

meap lines and put on two elbrws and lines using 11/16
.~h wrench.

Pt actuator on by starting left =nd into opening on
left side.

Attsep one clamp «ecvring right line that goes in
turre. cavity with one screw, washer, new lockwasher,
and nut using screwdriver and 1/4 inch wrench,

- tre S LT OFD righf

o . iu place and sccure with two screws and
rew Yo kwashers using socket, excensicn, and handie,

fur mounting cap in place and secure with four screws
act any loclwashers using socket, extersion, and handle,

Lryew rod end in or out until l:ocking pin carn be put
through rod end and door bracket.

Cte Toiking pir and tighten lcck rut using 9/16 inch
vrench.

Screow in and tighten line fittings using 11/16 inch and
5/8 inch wrenches,

Attach other clamp securing line in place with one screw,

washer, new lockwasher, and nut using screwdriver and
1/4 tach wrench. '
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*TASK 2.7.18.1 REPLACE AMMUNITION DOOR HYDRAULIC ACTUATOR (Cont'd.)

FOLLOW ON PROCEDURES:

S

1. Fill hydraulic reservolir.
2, Blead hydraulic system,

3. Operate ammunition donrs.

REFERENCES :

DEP 9-2350-255-20-2~3-1; pp. 2-132 to 2-139.

TIME:

1 Hour '
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APPENDIX F

STE/XM1 TEST SET




C.

LESSON PLAN OUTLINE

STE/XM1 TEST SET

TRAINING OBJECTIVE

TASK: Each mechanic will meet the MEASUREMENT criteria for

during training and end of training for the 4 tasks
in the STE/XMl Test Set module.

CONDITIONS: As described in T™M 9-4910-572-144P,

STANDARD: See MEASUREMENT for each task.

INTERMEDIATE TRAINING OBJECTIVE

(None)

ADMINISTRATIVE INSTRUCTIONS

1. When training will be given:

2. Training location:

3. Who will be trained:

4. Principal and assistant instructors:

5. Equipment and materials: As described for each task.

SEQUENCE

1. State training objective and reason for learning the tasks.

2, Demonstrate or have assistant(s) demonstrate each task.

3. Conduct walk-through/practice session by having mechanics
demonstrate each task., Circulate among the students and
critique their performance.

4, Test mechanics individually. If a mechanic cannot perform a

step of a task, you may show him how to perform the step, and
continue the test or have the mechanic go practice or study.
Before the mechanic can be signed off on a task, he must per-
form the test with no prompting.

SAFETY INSTRUCTIONS




F. ADDITIONAL COMMENTS AND INFORMATION

The MEASUREMENT -+ juirements { r tasks in ..u . -mponent are Lce- '
sented on the covey sheet for rke comporner. € onponcni Dutliv: e
rather than a8 pavt of the tasi.

The Meosnrement part for each task identifies the start and stop
points for measuring time and describes how to assess the accuracy
of performance, Measurement specifications are presented for

two stages of learning. During the first stape, training, time

is the principal concern. The nmechanic should perform the task
faster during successive performances, until at the second stage,.
the end of training, the performance time mcects the on-the-job
time requirement. The accuracy requirement during training is
simply that the mechanic perform the task exactly as described
under Mechanlic Will, Mcasurement at the end of training, will
focus on products of successful task performance whenever such a
focus is practical, A thorough discussion of the measurement

issue is in Analyzing Tank Gunnery Engagements for Simulator-
Based Proces: Me - i rcment,’

The procedurs- fer each task are from DEP it 9-4910-572-1447,
Test Set, STE/XM1, January 1980. There is a possibilityv that

the procedures have changed with design changes in the XMl and

the test set. The procedures should be updated for the XMl aund
tect set hased cr currert T™Ms v’ pover) boands-on verification
during the inatrurtor training phage for the 0T. Then, during DT,
the procedures tc~ pach ‘ack shonld be tricd out on the training
device and ‘. diccvepancies in XMl precotures and device proced-
ures notes foan «w § o tho dogovited o ccedurcs may roqulire a
cnange 1m ¢ Mpa lAENT teculrercnt for the rask,

Rotdot~1, 7.A  Analv-ing Tank Coroery Engagements for Simulator-Rased

Procoe s Mo quremnnt  Fore Kpnx. Fentucky: Human Resnurces Research

Orgac 1o (HimRpo' Tipal Reeovr 78-5, 1978,




XM1 45E TURRET MECHANIC

MODULE:
STE/XM1 Test Set

COMPONENT ¢

Operation, Installaijorr. and Refere.c- Bata

PERFORMANCE OUTCOMES:
Mechanic will:
#1. Set-Up STE/XMl Test Set.
#2. Conduct Self-Test.
#3. Conduct Adapter Test. i
#4. Shut-Down STE/XML Test Set.

MEASUREMENT :
(for each task)

Time - Retween end of initiating stimuli and completion
During Training: of tasw.
Accuracy -~ As indicated by mareb between steps indicated
for eacl task and ureps performed bv mechanie,

Time - Between end of inistiating stimuli and completion

Fnd of Training: of ta, =t te eveend irb~time requirements.
Accsracy ~ As indicated by:

o

Trak foa. Cobdes ooy v arcovdonce with Frame
bo nage 4-60 M 9-4610~572-144P,

b. Veliie oost aceer checked ia accordance
with Frame 2, page 4~7, TM 9-4910-572-~
ThHer,

~e  Controllable 3, (rface box checked in

—— e s om—. —— . e " -
)

accordance with Frame 3, page 4-8, T
Q-9 §()~-572-14&P.

d. 3¢t Comrmnicator checked in acrordance
wich Frame 4, page 4-9, ™M 9-4910-572-
Laar,

? : ' e. Test cables, shortine plug, and NATO il

adapter check in accordance with Frame 5,
page 4-10, TM 9-4910-572-14&P.

b el e e e e e — e e e e em s e e e s s mee A e o

~— e —




f. Cables connected in accordance with
Frame 6, page 4-11, TM 9-4910-577-146P,

g. Test set connected to power sourc~ in
accordance with Frame 7, page 4~il,
T 9-4910-572-14&P.

Task 2 a. Self-test conducted in accordance with
Frame 8 through Frame 23, pages 4~13
through 4-28 and Frame 24 through Frame
26, pages 4-29 through 4-31, T 9-4910-
572-~14&P.

Task 3 a. Adapter test conducted in accordance with
page 4-34, and Frame 1 through Frame 4,
pages 4-35 through 4-~38, ™ 9-4910-572-
14&P,

Task 4 a., STE/XM1 test set shut-down in accordance
with Frame 1 through Frame 2, pages 4-32 :
through 4-33, ™ 9-4910-572-14&P.




#TASK 1

SET-UP STE/XM1 TEST SET
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TM 9-4910-572-144P

4.5. Set-Up Procedures For STE/XMI Test Set.

Preliminary Procedures:

1. Unlatch and takeoff the cover on the YTM/Transducer, Set Communicator assembly
transit case. Take out the following items:

. Véhicle Test Meter
] Set Communicator
. Signal Cable Wl
) NATO Adapter CAl

Put on and latch the cover on the transit case.

2. Unlatch and takeoff the cover on the Controllable Interface Assembly transit case.
Take out the following item:

® Controllable Interface Box
Put on and latch the cover on the transit case.

3. Unlatch and takeoff the cover on the Test Cables and Adapters transit case. Take
out the following {tems:

. Test Cable CX304
. Test Cable CX305
e  Shorting Plug TA301
. Power Cable CX306

Put on and latch the cover on the transit case.

4. Unlatch and takeoff the cover on the Transmission/Fire Extinguisher Accessories
Transit case. Take out the following item:

° Extender Cable CX603
Put on and latch the cover on the transit case.

F-7
Volume I
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TM 9-4910-572-144P

FRAME )

N

Check Cables:

1. Make sure signa) cable {1) has a band marker (2) stamped Wl. Make sure connector (3) j
has a band marker (4) stamped P2. Make sure connector (5) has a band marker (6) !
stamped P1. [f any band markers are missing, notify your supervisor,

2. Look at signal cable (1) for cuts or breaks in insulation. Clean connectors (3),
(5) if dirty. Look at connectors (3), (5) for.bent or missing pins, damaged threads
and for pitting or rust. If bad, notify your supervisor,

3. Make sure power cable (7) has a band marker (8) stamped CX306, Make sure connector
(9) has a band marker (10) stamped P1, Make sure connector (11) has a band marker
{12) stamped P2. 1f any band markers are missing, notify your supervisor,

4. Look at power cable (7) for cuts or breaks in insulation. Clean connectors (9), (11)
if dirty. Look at connectors (9), (11) for bent or missing pins, or damaged threads
and for pitting or rust. If bad, notify your supervisor.

5. Make sure extender cable (13) has a band marker (14) stamped CX603. Make sure
connector (15) has a band marker (16) stamped P1l. Make sure connector (17) has a
band marker (18) stamped P2. If any band markers are missing, notify your supervisor,

6. Look at extender cable (13) for cuts or breaks in insulation. Clean connectors
(15), (17) if dirty. Look at connectors (15), (17) for bent or missing pins, or
or damaged threads and for pitting or rust. If bad, notify your supervisor.

GO TO FRAME 2

Yolume 1
4-6 Para. 4-5
r-8

—_— y




TM 9-4910-572.144P

FRAME 2

Check Vehicle Test Meter:

1. Look at display (1) for dents and cracked or broken window (2). If display (1) is
bad, notify your supervisor,

2. Look at TEST pushbutton switch (3). If switch (3) is loose or you do not hear a
click when you press 1t, notify your supervisqr.

3. Look at TEST SELECT switches (4). If switches (4) are loose or you cannot dial
numbers on the switches (4), notify your supervisor.

4. Look at circuit breaker (5). If circuit breaker (5) ts loose, or if you do not hear
a click when you push it in or pull it out, notify your supervisor.

5. Look at handle ‘6). If mounting bracket $7) is loose or handle (6) does not spring
back when you 1ift it, notify your supervisor.

6. Look at panel connectors (8) for bent or missing pins or damaged threads. If
connectors (8) are bad, notify your supervisor.

7. Look at housing (9). If the housing (9) is dented or cracked in any place, notify
your supervisor. ,

GO TO FRAME 3

(

Volume [ .
Para. 4-5
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TM 9-4910-572-144P

FRAME 3

Check Controllable Interface Box:

l.

2.
3.
4.

5.

Look at panel comnectors (1) for bent or missing pins or damaged threads. Look at
panel connectors {1) for pitting or rust.

If panel connectors (1) are bad, notify your supervisor.
Look at handles (2). If handles (2) are loose, notify your supervisor.

Ltook at ON/OFF switch (3). If switch (3) is loose, or you do not hear a click when
you set it to ON and set it to OFF, notify your supervisor.

Look at housing (4). [f housing (4) has dents or cracks in any place, notify
your supervisor,

GO TO FRAME 4

4 e C@‘srexw & ] ®

]

Yolume 1
Pars. 4-5
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TM 9-4910-572-144P

FRAME 4

Check Set Communicator:
1. Look at keys (1). If any keys (1) are chipped or cracked, notify your supervisor,

2. Look at connector (2) bent or missing pins, or damaged threads. Look at
connector (2) for pitting or rust. If bad, notify your supervisor.

3. Look at cable (3). If cable (3) has cuts or broken insulation, notify your
supervisor,

4. Look at display window {4), If display window (4) {s broken or cracked, notify
your supervisor,

5. Look 2t housing (5). If housing (5) is broken or cracked, notify your supervisor.
GO TO FRAME S

LI,

STESL XM |
iy

7

SET COMMUMICATCR

N

AT BT antan
ok ’

I 3%
2=

ﬂ
-]
%

(20 PLACES)

Volume 1
Para. 4-5
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TM 9.4910.572-144P

FRAME 5

Check Test Cables, CShort - Plug and NATH Acapter:

1. Look at NATO adapter CAl (1) for “reaks or cracks in housing (2). Clean connector
(3) if dirty. Lonk at connector {3} for bent or miscing pins. If bad, notify your
superyisor,

3

2. Look ot connectors {4}, (5) of adapter TA301 {6) for dirt and bent or missing pins.
Clean connectors (4), (5) if dirty. [If bad, notify your supervisor,

J. Make sure signal cable (7) has a band marker (8) stamped CX304. Make sure connector
{9) has a band marker (10} stamped P2. Make sure connector {11) has a band marker
{12) stamped P1. If any band markers are missing, notify your supervisor,

4. Look at signal cable {7) for cuts or breaks in insulation. Clean connectors
{9), (11) if dirty. tnok at connectors {9), (11) for bent or missing pins and for
pitting or rust. If bad, notify your supervisor.

5. Make sure signal cable {13) has a band marker (14) stamped CX305. Make sure connector
{15) has a band marker (16) <tamped P1. Make sure connector (17) has a band marker
(18) stamped P2. If any band markers are missing, notify your Supervisor.

6. Look at signal -zvle [13) for cuts or preaks in insulation. Clean connectors
$15), (17) if ~irty. ‘ook at connectors (15), {17) fo- bent or missing pins and
or pitting or ~ust. I1f bad, notifv your supervisor.

G0 TO FRAME £

Volume I
Para. 4-5
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TM 9-4910-572-144P

FRAME 6

Connect Cables:
1. Pull circuit breaker {1) on Vehicle Tesc Meter (2) to OFF.
2. Set ON/OFF switch (3) on Controllable Interface 8ox (4) to OFF,

3. Plug connector ss of Set Communicator cable (6) into P2 connector {7) of CX603
extender cable (8).

4, Plug Pl connector {9) of CX603 extender cable (8) into J2 TK connector (10) on vehicle
Test Meter (2).

5. Plug P1 connector (11} of Wl cable (12) into J1 DCA/PWR connector (13) on Vehigle
Test Meter (2). :

6. Plug P2 connector (14) of Wl cable (12) into J4 VIM connector (158) on Controllable
Interface Box (4).

7. Plug P2 connector (16) of CX306 cabie (17) into J5 PWR connector (18) on Controliable
interface Box (4).°

GO TO FRAME 7

Volume 1
Para. 4-5 4-11
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TM 9-4910.-572-144&P

FRAME 7

Connect Test Set to Power Source:
1. Remove cap {1) from s)ave receptac's (2) in XMl tank.
2. Plug NATO adapter (3) into slave recepiacie (2).

3. Plug P1 connector (4) of CX306 cable (5) into J2 connector (6)
of NATO adapter (3). :

GO TO FRAME 8

Yolume 1
4-12 pPara. 4-5
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ffTASK 2 CONDUCT SELF TEST
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FRAME 8

TM 9-4910-572.144P

Turn Power On, Start Seif Test:

1. Set ON/OFF switch (1) ~u Controltablz Interface Box (2) <o ON,

2. Push circuit breaker (3) on Vehicle Test Meter (4) to ON.

3. Check that display (5) on Vehicle Test Meter (4} reads |.a.sl8TE} then

changes to

GO TO FRAME 9

NOTE

If nothing appears on disptay (5), notify your
supervisor.

NOTE

'f zny one dot (6), number eight (7), and

dash (B8) do not appear on display {5), perform
shutdown procedure in paraqraph 4-6. Replace
display module with missing dot (6), number
eight (7) and dash (8). Refer to volume IV,
chapter 2, paragraph 2-4, task 1.

o TUTH i

i e s+ o

Volume 1
Para. 4-5

F-16
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TM 9-4910-572-144P

FRAME 9

Continue Self Test:
1. Dial 66 into TEST SELECT switches (1) on Vehicle Test Meter (2)
2. Press and release TEST switch (3).
3. Check that display (8) reads 0066 .
NOTE

If display (4) does not read 0066, perform
shutdown procedure in paragraph 4-6.
Notify your supervisor.

GD TO FRAME 10

- —— . Ar—————

0066

Volume
4-14 Para. 4-§
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TM 9-4910-572-144&P

g

FRAME 10

Continue Self Test:
1. Dial 99 into TEST SELECT switches (1) on Vehicle Test Meter (2).
2. Press and release TEST switch (3).

3. Wait for display (4) to read PASS.
! NOTE

-

At this point in the test, numbers will appear
on display (4). Wait for display (4) to read
PASS, then go to frame 11.

NOTE

If display (4) does not read PASS after waiting,
perform shutdown procedure in paragraph 4-C.
Notify your supervisor.

GO 70 FRAME 11
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TM 9-4910-572-148p

FRAME N

Continue Self Test:
1. Dial 00 into TEST SEL-CT switches {1; on Vehicle Test Metor (2).
t 2. Press and release TEST switch (3).

3. Check that display (4} cn Set Communicator (5) reads: STr-xMi REL 1.02
CLEAR UNIT

NOTE
If display (4) does not read message in step.3,
per-form shutdown procedure in paragraph 4-6.
Notify your supervisor. 1f OK, proceed.

GO TO FRAME 12

STE-XM| REL 1.02
CLEAR UMt

Yolume I
4-16 Para. 4-5
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FRAME 12

mmw.w__-—_-ﬁa===w'...'.....l.l.!....’“ﬁuq‘

TM 9.4910-572-144P

Continue Self Test:

NOTE

Continue self test by doing the steps listed in the
following frames in sequence. From this point on,
all testing is done using the Set Communicator.

Set Communicator

Step Operator Action Display Operator Action/Remarks
1. Press CLEAR key ENTER TEST
NUMBER :
2. Press 6 key ENTER TEST
three times NUMBER: 666
3. Press GO key TEST 666
SELF TEST

4, Press GO key

5. Press GO key

REMOVE CABLES FROM
CiB J1, J2, AND &3

VTM TEST RUNNING.
PLEASE WAIT,

J2 and J3.

Check that no cables are connected to CIE& J1,

6. Wait for display { VM OK ® If display reads VIM 0K, go to step 7.
¢ to change
NOTE
If display reads as follows:
BAD VIM
XXXX

7. Press GO key

(XXXX is a number.

: a Press GO key. Display

TEST FINISHED
PUSH STOP AND CLEAR

e — i

e Press STOP key.
o Press CLEAR key.

00 YOU WANT
TO TEST SETCOM?

It is not used)

flo the foilowing steps:

reads:

¢ Perform shutdown procedures in paragraph h-o.
Notify your supervisor.

GO TO FRAME 13

Volume I
Para. 4-§
F-20
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FRAME 13 )
Continue Self Test: ‘
NOTE
If any characters are missing or display is not as
* shown in the following tests, perform shutdown
procedure in paragraph 4-6. Notify your supervisor.
. Set Communicator
Step Operator Action Display Operator Action/Remarks
1. Press YES key BUTTON TEST:
PRESS RETEST
2. Press RETEST key BUTTON TEST:
PRESS 1
3. Press 1 key BUTTON TEST:
PRESS 2
4. Press 2 key BiiTTON TEST:
PresSs 3
5. Press 3 key B51TON TEST:
PEESS CAL
6. Press CAL key BUTTON TEST:
| PRESS 4
; 7. | presc 4 key BUTTON TEST:
i PRESS 5 N
! 8. { Precs § kev F i, TEST:
) i S s
i } ;
9. | Przss 6 key . BUTION TEST: ‘
] i PRESS SINGLE STEP
10. Press SINGLE BUTTON TEST:
{ STEP key PRESS 7
11. Press 7 key BUTTON TEST:
PRESS 8
:
|
|
l
* |
GO TG FRAME 14
Volume 1
4-18 Para. 4-5
F-21
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FRAME V4
Continue Self Test:

NOTE

If any characters are missing or display is not as
shown in the following tests, perform shutdown
procedure in paragraph 4-6. Notify your supervisor.

F-22

Set Communicator ‘
Step Operator Action Display Operator Action/Remarks
1. Press 8 key BUTTON TEST:
PRESS 9
2. Press 9 key BUTTON TEST:
PRESS YES
3. Press YES key BUTTON TEST:
PRESS O
4, Press 0 key BUTTON TEST:
PRESS NO
S. Press NO key BUTTON TEST:
PRESS CLEAR
6. Press CLEAR key BUTTON TEST:
PRESS GO
7. Press GO key OISPLAY TEST:
0123456789
8. Cren: GO koy CACLEFGHIJKLM,
I wnerasTuvweYZ
9. ¥ress GO key abcdefghijkim
noparstuvwxyz
10. Press 60 key cresvessssentrcenas 19 dots on first line
tesecececesnnsssnnss 19 dots on second line
11. Press GO key | secescicmancceaceca. 19 dashes on first line
----- S 19 dashes on second line
GO TO FRAME 15
;
% Volume | .
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FRAME 15

Continue Self Test:

Set Communicator

Step Operator Action Display

Operator Act‘on/keuérks

DO YOU WANT TO TEST
C1E AND CABLES?

INSPECT CI8
CONNECTORS J1 & J2

1. Press GO key

2. Press YES key

3. Press GO key ARE PINS BENT OR

BROKEN?

4, Press NO key CIB TEST RUNNING
PLEASE WAIT
5. A jor LAY
Atanta, o H
thanne ;

[ s ————— —— . -

¢ Look at CIB connectors J1 and J2 for bent or
broken pins. If no pins are bent or broken,
continue test at step 4. .
NOTE

If any Sins on CIB connectors
Jl and J2 are bent or broken,
proceed as follows:

@ Press YES key. Display reads:

FAULTY
CONNECTOR 66610

{Number an display {s not used)
e Press STCP kry
® Press CLEAR ey

e Perform shut-down procedure in paragraph 4-6.
Notify your .pervisor

e if di oty reeds LIB OR, go to frame 17 tc
continue est.

N TR
1f display has a fault message

such as FAULTY CiB, VIM, go to
frame 16.

{
!

|
:

GO 1O FRAME 17
{i7 aisplay reads CIB 0K)

GO TO FRAME 16
{1¢ display has fault message)

Volume |

4-20

Para. A-5
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FRAME 16

TM 9-4910-572-144°P

Fault Message - Stop Test:

NOTE

You will go to this firame only if a fault me

ssage appears

on the Set Communicator display. The fault message

aEpeared when testing the CIB in frame 15.
that may appear are showr belows

The faults

Fault Message

Operator Action

Remarks

FAULTY CI8, VTM,
OR DCA CABLE 66650

BAD CiB

XXXX
(See remarks
column)

FAULY €15, ¥TM

Press STOP key.
Press CLEAR key.
Perform shutdown procedure in paragraph 4-6.

Notify your supervisor.

?ress G0, Display reads:

TES" FINISHED
PUSi: STOP AND CLEAR

“ress STOP key, then press CLEAR key.
fzrform shutdown procedure in paragrap: £-F,

Notify your supervisor.

Pracg 3TOP key.

Feagy LA key.

Tertare swtdown procedure in paragraph 4-6.

S ReTi Ty your supervisor.

Number on display is not

used. Number that appears
can be 66650 through 66666.

XXXX can be any one of many
numbers. It is not used.

END OF TASK

Yolume I
Para. 4-5
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FRAME 17

Continue Self Test: .~J

Set Communicator

Step Operator Action Display Operator Agtion/Remarks ,
1. Press GO key DO YOU WANT TO
! TESY CIB CABLES?
" 2. | Press YES key CONNECT CX304 TO CAUTION
CiB J1

Be careful when you plug in P2
connector (1) of CX304 cable (2)
to J1 connector (3) on CIB (4).
Connector pins can bend or break.

® Plug in P2 connector (1) of CX304 cable (2)
to J1 connector (3) on CIB (4).

3. Press GO key CONNECT PLUG TA301 ' CAUTION
TO CXx304 :

Be careful when you plug in TA30l
plug (5) to Pl connector (&) of
CX304 cable {2). Connector pins

can bend or break.

e Plug in TA301 plug (5) to Pl connector (6) of
CX304 cable (?2).

GJ TO FRAME 18

Yolume 1
4—22 PM‘J. "S

F-25
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FRAME 18

TM 9-4910-572-144P

Continue Self Test:

Set Communicator
Step Operator Action Display Operator Action/Remarks
1. Press GO key CABLE TEST RUNNING.
PLEASE WAIT.
2. Wait for display | REMOVE CX304 AND o If display reads REMOVE CX304 AND PLUG TA301,
to change PLUG TA301 go to step 3.
NOTE
If display reads BAD CX304, ]
J1, OR TA301 during cable test,
go to frame 24,
3. Remove CX304 and o Unplug P2 connector (1) of €X304 cable (2)
plug TA301 from J1 connector (3) on CIB (4).
i e Unpiug TA301 plug (5) from P1 connector (6)
of CX304 cable (2).
GO TO FRAME 19

Volume !
Para. 4-5 4-23
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FRAME 19

Continue Self Test:

Step

Operator Action

Set Communicator
Display

Operator Action/Remarks

1.

Press G0 key

Press GO key

CONNECT CX305
To CIB J2

CONNECT PLUG TA301
TO CX305

CAUTION

" Be careful when you plug in P2
connector (1) of CX305 cable §2)
to J2 connector (3) on CIB (4).
Connector pins can bend or break.

® Plug in P2 connector (1) of CX305 cable (2)
to J1 connector (3) on CIB (4).

CAUTION

Be careful when you plug in TA301
Tug (5) to P1 connector (6) of
X305 cable [2). Connector pins

can bend or break.

e Plug in TA301 plug (5) to Pl connector (6) of
CX305 cable (2).

GO TO FRAME 20

[
—— —

4-24
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FRAME 20
Continue Self Test:
: —t i
Set Communicator ‘
Step Operator Action Display Operator Action/Remarks
1. Press GO key CABLE TEST RUNNMING.
PLEASE WAIT.
2. Wait for display | CIB CABLES 0K. o If display reads CABLE CONTINUITY 0K, go to
to change NOT SHORTED. step 3.
} NOTE
4 If display reads BAD CX305,
' J2, OR TA301 during cable test, -
1 : go to frame 25.
3
1 3. Press GO key DO YOU WANT TO TEST
s FOR SHORTS?
[ -

GO TO FRAME 21

E !
3 ‘ i
!
).
{
1
L rd
{
b
!
4
: !
1
3
8 Volume !
0 Para. 4-5 4-25
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FRAME 21

Continue Self Test:

Set Communicator

Step Operator Action Display Operator ktimmmaﬁs
1. Press YES key REMOVE PLUG TA301 @ Unplug TA301 plug (1) from Pl connector (2)
FROM CX305 of CX305 cable (3).
b2, Press GO key CABLE' TEST RUNNING.
) PLEASE WAIT.
3. Wait for display | REMOVE CX305 o If display reads REMOVE CX305, go to step 4.
to change .
NOTE .
If display reads BAD CX305, J2,
OR TA301, go to frame 25.
4, Remove CX305 cable o Unplug P2 connector (4) of CX305 cable (3)

from J2 connector (5) on CIB (5).

GO TO FRAME 22

Yolume |
Para. 4-5
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Continue Self Test:

Set Communicator

to change

Step Operator Action Display Operator Action/Remarks
1. Press GO key g?:ﬂg(l:'l’ CX304 T0 CAUTION
Be careful when you plug in P2
connector (1) of CX304 cable (2)
to J1 connector {3) on CIB (4).
Connector pins can bend or break.
e Plug 4n P2 connector (1) of CX304 cable (2)
to J1 connector (3) on CIB (4).
2. | Press GO key CABLE TEST RUNNING. '
PLEASE WAIT.
3. Wait for display CIB CABLES 0K

NOT SHORTED

e If display reads CIB CABLES OK NOT SHORTED,
go to frame 23. ‘

NOTE

If display reads BAD CX304,
OR J1, go to frame 26.

GO 10 FRAME 23

Ct tamm——n

Volume I
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FRAME 23

End Self Test:

Set Communicator

Step Operator Action Display

Operator Action/Remarks

TEST FINISHED
PUSH STOP AND CLEAR

1. Press GO key

2. Press STOP key

3. Press CLEAR key ENTER TEST NUMBER:
4, Connect CX305 CAUTION
cable to CI8
Be careful when you plug in P2,

connector (1) of CX305 cable {2;
into J2 connector (3) on CIB (4).

Connector pins can bend or break.

o Plug in P2 connector (1) of CX305 cable (2).
into J1 connector (3) on CIB (4).

NOTE

Refer to TM 92350-255-20-1-2 and TM 9-2350-2565-20-2-2
for ~~tailed procedures in using the STE/XM1 test set
t0 ~heckout and troubleshoot the XMl tank.

END OF SELF TEST

R 3

e vt Am———
© e r— e e

Volume !
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. E.‘ .. "

FRAME 24

Fault Message-Discontfnue Testing:
:! 1. Press GO key. Display reads: TEST FINISHED
% r y. TSPl PUSH STOP AND CLEAR.
- 2. Press STOP key. '
' 3. Press CLEAR key.

v 1

!! 4. Unplug P2 connector (1) of CX304 cable (2) from J1 connector (3) on CIB (4). (

5. Unplug TA301 plug (5) from P1 connector (6) of CX304 cable (2).
6. Perform shutdown procedure in paragraph 4-6. Notify your supervisor.
END OF TASK

Volume 1
Para. 4-5 4-29
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TM 9-4910-57 2-144P

FRAME 25

Fault Message-Discontinue Testing:

1. Press GO key. Display reads: TEST FINISHED
v Py PUSH STOP AND CLEAR.

2. Press STOP key.
3. Press CLEAR key.

: 4. Unplug P2 connector (1) of CX305 cable (2) from J2 connector (3) on CIB (4).
5. Unplug TA301 plug (5) from P1 connector (6) of CX305 cable (2).

6. Perform shutdown procedure in paragraph 4-6. Notify your supervisor.
END OF TASK

oy

Ly )

Volume [
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FRAME 26

Fault Message-Discontinue Testing:

. P G . Displ ds: TEST FINISHED
1. Press GO key. Display rea P, KT0P AND CLEAR.

2. Press STOP key.

’. 3. Press CLEAR key. )

P 4. Unplug P2 connector (1) of CX304 cable (2) from JL connector (3) on CI8 (4).
6. Perform shutdown procedure in paragraph 4-6. Notify your supervisor.

END OF TASK

Volume i
Para. 4-5 4-3]
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' 4.7. Adapter Test. Adapter test is a special test of the STE/XMI Test Set cable adapters
: for continuity. The cable adapters tested are in the Hull and Turret test accessories
. transit cases. The cable adagters are tested in pairs. Each cable adapter pair {is plugged
; together and connected by cables to the test set. The operator then does the adapter test,
g Steps to connect and test the cable adapter pairs are in frames 1 through 4. The cable
“(?_ adapter pairs are listed in the following table.
’ CABLE ADAPTERS TESTED IN PAIRS
b Cable Adapter Pairs Cable Adapter Pairs
E Hull Test Accessories Turret Test Accessories
CA401/CA402 CA433/CA434 CA501/CAS02 CA533/CA534
CA403/CA404 CA435/CA436 CA503/CAS04 CA535/CA536
{ CA405/CA406 CA437/CA438 CA505/CA506 CA537/CA538
CA507 /CA408 CA439/CA440 CAS07/CA508 CA539/CA540
; CA409/CA410 CA441/CA442 CA509/CA510 CA541/CA542
i CA411/CA412 CA443/CA444 CA511/CA512 CA543/CAS44
3 CA413/CA414 CA445/CA4A6 CAS13/CAS14 CA545/CAS46
} CA415/CA416 CA447 /CA448 CA515/CAS516 CA547/CAS548
'I CA417/CAA18 CA449/CA450 CA517/CA518 CA549/CAS50
2 CA419/CA420 CA451/CA452 CA519/CA520 CA551/CA552
- CA421/CAA22 CA453/CA454 CA521/CA522 CA553/CA554
5 CA423/CA424 CA455/CA456 CA523/CA524 CA555/CA556
' CA425/CA426 CA457 /CA458 CA525/CA526 CA557/CA558
4 CA427/CA428 CA459/CA460 CA527 /CA528 CA559/CA560
ke CA429/CA430 CA461/CA462 CA529/CAS30 CA561/CA562
| CA431/CA432 CA463/CAd64 CA531/CA532 CA563/CA564
‘ Preliminary Procedures:

1. Unlatch and take off the cover on the Engine/Stabilization DBA Accessories transit
case. Take out the following items:

® 2 cables CX207
Put on and latch the cover on the transit case.

2. Unlatch and take off the cover on the Hull Test Accessories transit case. Take out
the following items:

o Cable Adapter CA455
o Cable Adapter CA456

Put on and latch the cover on the transit case.

Volume |
4-34 Para. 4-7
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FRAME |

Do Adapter Test:
C NOTE ;

Following is a typical cable adapter test which
checks cable adapter pair CA455/CA456. .The test

v , can be used for any of the adapter pairs listed

= in the table of paragraph 4:7. Use the numbers

s of the adapter pair you are testing in place of
CA455/CA456. ‘

L . NOTE

If you are doing tests on the XMl tank, and the

test set is already set up, do steps 2 and 3 only

5 ' and go to frame 2. If the test set is not set up

»‘ as shown below, do step 1, then go to frame 2.

; 1. Do the set up procedure in paragraph 4-5,

2. Plug P2 connector (1) of CX304 cable (2) into J1 connector (3) on CIB (4).
3. Plug P2 connector (5) of CX305 cable (6) into J2 connector (7) on CIB (4).

GO TO FRAME 2

Volume I
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FRAME 2

Continue Adapter Test:

1.

a.
5.

Plug in P1 connector (1) of CA455 adapter (2) to P1 connector (1) of CA456
adapter (4).

. Plug in P1 connector (5) of one CX207 cable (6) to P2 connector {7) of CA455

adapter (2). .

. Plug in Pl connector (8) of second CX207 cable (9) to P2 connector (10) of CA456

adapter (4).

Plug in P1 connector (11) of CX304 cable (12) to P3 connector (13) of CX207 (6).

Plug in P1 connector (14) of CX305 cable (15) to P3 connector (16).of CX207 cable (9).

G0 TO FRAME 3

LTS - PARTIAL TEST 3ETUP

SHOWN FOR CLARITY,

Volume 1
Para. 4-7
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FRAME 3

Continue Adapter Test:

NOTE

This test is done using Set Communicator.

Set Communicator

Ttep Oper ator Action Display : Operator Action/Remarks
L. Press keys 6, TEST 668
6, 8 ADAPTER TEST
2. Press GO key WHAT ADAPTER?
: CA
3. Press keys 4, ADAPTER PAIR TO BE NOTE
4, 5 TESTED: CAAS5 &
CA456 Only one number of adapter pair has

to be entered.
NOTE

If wrong number is entered (for
example, 78%), press CLEAR key and
go back to step 1. Typical display
for wrong number reads:

NO ADAPTER: CA789
WHAT ADAPTER? CA

4. Press GO key USE: CAd455, CA456
AND TWO CX207s

5. | Press GO key ASSEMBLE CIB CABLE, ® Check that one CX207 cable is plugged into
! Cx207 AND CA455 CX304 cable and to adapter CA4SS.
i

& i frese 00 key CCNNE%T CIB CABLE TO ; o E?gck that CX304 cable is plugged inte Jl an

IR J .

| | |

T, 1 Preo . GO bey foanerAMRLE 18 CABLE, # Check thzt second (X207 cable is plugged into
; »ey7] AND CA4S6 C¥305 cable and to adapter CA456.
; Fro G rey ! CONNECT CIB CABLE TO | # Check that CX305 cable iz plugged into J2 on
: } CI8 J2 i cis.

! }
boa . Prezs GO key 1 ‘CONNECT CA455 TO o Check that adapter CA455 {is plugged into
§ CA456 CA4S6.
i
! .
; 1
e e e e !
TYOTD TRAME A ;
Volume 1
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FRAME 4

STy Tram—"

Continue Adapter Test:

Step Operator Action

Set Communicator
Display

Operator Action/Remarks

1. Press GO key

™
<

Press GO key
3. Press GO key

£ 1 Eeess GO key
!

[W— i

o -

o ——— — - —— T T e W,

6000

TEST OK
WANT TO PERFORM

"ANOTHER ADAPTER TEST?

TEST FINISHED
PUSH STOP AND CLEAR

NOTE
_If display reads as follows:
BAD: X
(X is a number)

either the adapter pair or cable
assembly has failed the test.

¢ Press GO key. Display reads FAULTY ADAPTER
OR DBA.

e Press GO key. Display reads WANT TO PERFORM
ANOTHER ADAPTER TEST?

e If you want to do the test over, press YES
key and start at step 2, frame 3.

e If you do not want to do the test againm,
press NO key. Display reads TEST FINISHED
PUSH STOP AND CLEAR.

¢ Press STOP key then press CLEAR key.

o If you want to do another adapter test, press
YES key. If not, go to step 4.

¢ Press STOP kLey.
o Press CLEAR key.

THEODE OADAPTER TEST

R L LB e . e cANAe LA MRS MR ¥ Ans. Al
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SHUT-DOWN STE/XM1 TEST SET
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4.6 Shutdown. This paragraph has frame pages with steps that tell you how to shutdown
the STE/XM1 Test Set. .

FRAME 1

Shut Off Power, Remove Cables:

1. Set ON/OFF switch (1) on Controllable Interface Box (2) to OFF.

2. Pull circuit breaker {3) on Vehicle Test Meter (4) to OFF.

3. Unplug P1 connector (S) of CX306 cable (6) from P2 connector (7) of NATO adapter (8).

4. Unplug NATO adapter (8) from slave receptacle (9). Put NATO adapter (8) into VTM/
Transducer, Set Communicator assembly transit case.

5. Unplug P2 connector (10) of CX306 cable (6) from J5 connector (11) on CI8 (2). Put
CXx306 cable (6) into Test Cables and Adapter transit case.

6. Unplug P2 connector (12) of CX603 cable (13) from Set Communicator cable (14).

7. Put Set Communicator (15) into VTM/Transducer, Set Communicator transit case.

G0 FRAME 2

Volume ;
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FRAME 2

Remove Cables:
1. Unplug J2 connector (1) of CX305 cable (2) from J2 connector (3) on CIB (4).
2. Unplug J2 connector (5) of CX304 cable (6) from J conn&tor (7) on CIB (4).
3. Put CX304 and CX305 cables (2), (6) in Test Cables and Adapters transit case.
4. Unplug P2 connector (8) of Wl cable (9) from J4 connector (10) on CIB (4).
5. Unplug P1 connector (11) of Wl cable (9) from J1 connector (12) on VIM (13).
6. Unplug Pl connector (14) of CX603 cable (15) from J2 connector (16) on VTM (13).

1 .
3 7. Put VM (13) and W1 cable (9) in VIM/Transducer, Set Communicator assembly transit
E! case.

; 8. Put CIB (4) in Controllable Interface Assembly transit case.

't 9. Put CX603 cable (15) into Fire Extinguisher Accessories transit case.

END OF TASK

— e — ——

e e —— ————— s 4
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TURRET ELECTRICAL SYSTEM




LESSON PLAN OUTLINE

TURRET ELECTRICAL SYSTEM

A. TRAINING OBJECTIVE

A d N ot -
( we v

v
L]

2 TASK: Each mechanic will meet the MEASUREMENT criteria for
during training and end of training for the 16 tasks

b in the Turret Electrical System module,

CONDITIONS: As described in the PRELIMINARY and FOLLOW ON PROCEDURES,

STANDARD: See MEASUREMENT for each task.

B. INTERMEDIATE TRAINING OBJECTIVE
{None)
rc C. ADMINISTRATIVE INSTRUCTIONS

1. When training will be given:

2, Training location:
3. Who will bpe trained:
4. Principal and assistant instructors:

5. Equipment and materials: As described for each task.

D. SEQUENCE

1. Staze rra‘ning objective and reason for learning the tasks.

7. Demons:race or have assistant(s) demonstrate each task.

3. Conduct waik-through/practice session by having mechanics
demonstrate each task, Circulate among the students and
critique their performance,

. Test mechanics individually. If a mechanic cannot perform a
step of a task, you may show him how to perform the step, and
coniinue the test or have the mechanic go practice or study.

Before the mechanic can be signed off on a task, he must per-
form the test with no prompting.

E. SAFETY INSTRUCTIONS

G-2




F. ADDITIONAL COMMENTS AND INFORMATION

The MEASUREMENT requirements for tasks in each component are pre-
scnted on the cover sheet for the component (Component Outline)
rather than as part of the task.

The Mcasurement part for each task identifies the start and stop
pvints for measuring time and describes how to assess the accuracy
of performance. Measurement specifications are presented for

two stages of learning. During the first stage, training, time

is the principal concern. The mechanic should perform the task
fuster during successive performances, until at the second stage, *
E‘I the exi & training, the performance time meets the on-the-job

p - time requirement, The accuracy requirement during training is
simply that the mechanic perform the task exactly as described
under Mechanic Will., Measurement at the end of training, will
focus on products of successful task performance whenever such a
focus is practical. A thorough discussion of the measurement

re issue is in Analyzing Tank Gunnery Engagements for Simulator-
b Based Process Measurement.

r-The pcocedures described under MECHANIC WILL for each task are
derived from Task and Skill Analysis Report, Final, [XM1] for the
Tank, Combat, Full Tracked 105-MM Gun. Chrysler Corporation,
1979. There is a possibility that the procedures have changed wit
design changes in the XM1., The procedures should be updated for
the XM1 based on current TMs and actual hands-on verification
during the instructor training phase for the OT. Then, during DT,
the procedures for each task should be tried out on the training
device and the discrepancies in XMl procedures and device proced-
ures noted. Any changes in the described procedures may require a
change in the MEASUREMENT requirement for the task.

One task in this module (Task 2.16.4.1) has two maintenance pre-
requisite tasks which can be taught according to the lesson plan

outline for the module. Mechanics must be taught these prerequi-

site tasks before preceding with the module. The two prerequisite
tasks are:

1. Zero hydraulic pressure.
2, Build up hydraulic pressure.

lBoldovici, J.A. Analyzing Tank Gunnery Engagements for Simulator-Based
Process Measurement.' Fort Knox, Kentucky: Human Resources Research

Organization (HumRRO), Final Report 78-4, 1978,
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Electrical System (2.15)

COMPONENT:
Commander's Control Pamel (2.16.1)

PERFORMANCE OUTCOMES :
Mechanic will:

*2.16.1.3 Replace Commander's control panel indicator lamps
or lenses. (3 minutes)

MEASUREMENT:
(for each task)

Time - Between end of initiating stimuli and completion
During Training: of task.

Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion

End of Training: of task, not to exceed job~time requirements.
Accuracy - As indicated by:

Task 2,16.1.3 a. Commander's panel lights come on when
PANEL LIGHTS TEST pushbutton is pushed.

b. Lenses not cracked.

G-4




MASK 2.16.1.3

REPLACE COMMANDER'S CONTROL PANEL INDICATOR LAMPS OR LENSES

PEFERFNCES ¢

TIME:

FOLLOW O PROCDE 2ES:

PARTS: Lamp (MS25237-387) !
Lens (M3661~35LC35YN2)
(M3661-35LC35RN2)
(M3661-35LC35GN2)
TOOLS : None
- EXPENDABLES: None
F
r. PRELIMINARY PROCEDURES:
None
MECHANIC WILL:

NOTE A: This procedure applies to all seven lamps
and seven lenses on commander's control panel,

1. Unscrew lens from panel by hand.
2, Remove lens and lamp from panel.
3. Remove lamp from lens.
4, Discard defective part.
5. Place lamp in lens,
6. Place lens and lamp into panel.

7. Screw lens into panel.

Nonz

Drawing No. XM61230

1 Minutes
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S XM1 45E TURRET MECHANIC
. COMPONENT OUTLINE
MODULE:

Turret Electrical System (2.16)

COMPONENT :
Loader's panel (2.16.2)

PERFORMANCE OUTCOMES:
Mechanic will:

*2.16.2.3 Replace Loader's panel indicator lamps or lenses.
(3 minutes)

MEASURMENT:
(for each task)

Time - Between end of initiating stimuli and completion
During Training: of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
End of Training: of task, not to exceed job-time requirements.

Accuracy - As indicated by:

Commander's PANEL LIGHTS TEST push-

i! Task 2.16.2.3 a. Loader's panel lights come on when ‘
button is pushed. |

3 . b. Lenses not cracked. !

G-6




*TASK 2.16.2.3

REPLACE LOADER'S PANEL INDICATOR

'vvﬁv o

PARTS ¢

TOOLS:

EXPENDABLES :

Lamp, incandescent (MS25237-387)
Lens (M3661-35LC35YN2)
(M3661-35LC35WT2)

None

None

p—T

PRELIMINARY PROCEDURES:

MECHANIC WILL:

N W -
» L]

None

NOTE A: ' This procedure applies to all five lamps
and five lenses on loader's panel,

Remove lamp from lens.

Discard defective part,

Place lamp in lens.

« Screw lens into panel,

FOLLOW 720 PRGOS 08

“TME

Unscrew lens from panel by hand.

Remove liens and lamp from panel.

Place lens and lamp into panel.
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Electrical System (_2.16)

COMPONENT:
*Turret Networks Box (2.16.3)

PERFORMANCE OUTCOMES:

Mechanic will: .
2.16.3.7 Replace turret networks box. (1 hour)

MEASUREMENT:
{for each task)

Time - Between end of initiating stimuli and completion

During Trailning: of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
£nd of Training: of task, not to exceed job~time requirments.

Accuracy - As indicated by:

Task 2.16.3.7 a. Wiring harnesses comnected to turret
networks box from bottom up.

G-b
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[ASK 2.16.3.7 REPLACE TURRET NETWORKS BOX

PARTS:

TOOLS :

EXPENDABLES :

Washer, lock, 16 ea. (MS35333-39)
Turret networks box assembly (NPN)

Socket, socket wrench, 3/8 inch square drive, 5/16 inch
Socket, socket wrench, 3/8 inch square drive, 9/16 inch
Extension, socket wrench, 3/8 inch square drive, 6 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Universal joint, socket wrench, 3/8 inch square drive

None

PRELIMINARY PROCEDURES:

1. Remove hull-turret slip ring cover (see Task 2.15.15.1).

2. Remove turret basket ammo rack.

MECHANIC WILL:

1. Remove four screws, washers, and lockwashers from
guard using 9/16 inch socket and handle.

2., Discard lockwashers.
3. Pomove guard.

4. hscrew and remove 13 wiring harnesses from top to
hottom from networks hoz.

NCTE A: One end of jumper cable will remain on
ground plate in step 4.

Corvew a.d 'wo Jociwashe rg securicg jumper cable
cing 5/%5 inch socket and handle.

avd lockwashere,

weve twe scerews nd o kwashers securing bracket
co -hock mount usting 9/1n inch secket and handle,

= Poeor g fockwnabeos

3. o0 e three scrows ad six lockwashers from two lower
.ock aounts using 3/1€ inch universal joint, socket,
siension . and hatlc

1. Uiscard lockwashers.

- -~

(Tt and remnve antwvarks bow

LV A CHO LoEeWS aua sockwashie: s L.oarlag bracket
esusdng 316 iach cceckat and bandloe,

G-9




C

-

- *TASK 2.16.3.7 REPLACE TURRET NETWORKS BOX
f .

P(ﬁ 13. Discard lecckwashers.

o 14. Remove bracket.
\ 15. Turn in box.
16, Put bracket in place on bojx.

17. Secure with two screws and new lockwashers using
9/16 inch socket and handle.

18. Put networks box in place.

19. Secure box with three screws and six new lockwashers
using 9/16 inch universal joint, socket, extension,
. and handle.

20, Secure bracket to upper shock mount with two screws
and new lockwashers using 9/16 inch socket and handle.

21. Secure jumper cable to box with one new lockwasher on
each side of cable terminal.

22, :rew into box with screw using 5/16 inch socket and
handle,
23. Reconnect 13 wiring harnesses to box from bottom up.
: 24, Put guard in place and secure with four screws, washers,
'(z -nd new lockwashers using 9/16 inch socket and handle.

FOLLOW ON PROCEDURES:

1. Install turret basket ammo rack.

2. Install hull-turret slip ring cover.

FLFENEMCES :

LETN I ie255-20-2~3-25 pp. 5-19 to 5-23,
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- XML 455 TURRET MECHANIC
3 COMPONENT OUTLINE

t( MODULE:

-

Turret Electrical System (2.16)

COMPONENT: .
Hull~Turret Slipring Unit Assembly (2.16.4)

PERFORMANCE OUTCOMES:
Mechanic will:

*/#2.16.4.1 Replace hull-turret slipring. (4 hours, 36 minutes)

MFASUREMENT ¢
{(for each task)

Time - Between end of initiating stimuli and completion
During Training: of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
End of Training: of task, not to exceed job~time requirements.
Accuracy - As indicated by:

Task 2.16.4.1 A. Removing Slipring Unit

a, Hydraulic tubes plugged.

ps Air hoses plugged.

and tagged.

d., Hydraulic fluid drained out of slipring
unit.

e, Elbows and fittings put in piastic Lag.

g. Slipring unit plugged.

B. Instailing Slapring itnit

a. Mouuting screws holding stipring vnit o
vlace torqued between 32 and 40 Fooe-roands
43 to 546 newton meters) .

i
!
b. FElectrical plugs attached to recopta i onl
i top and bhottom of slipring unit.

1

c. Alr hose attached to top and boetten of
slipring unit. i

e mmm e m awa e e —m mae e e e bas e e amem e seie b e e e eem e em mee
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XM1 45E TURRET MECHANIC (Cont'd.)
COMPONENT OUTLINE

d. Hydraulic tubes attached to top and bottom
of slipring unit.

e. Hydraulic fluid level above ADD 1 GAL mark.
f. Pop-out indicators closed.

g. Filtered air coming through Commander's
gas particulate unit.

h. Screws holding slipring unit cover in place
torqued between 30 and 36 foot-pounds
(40.5 to 48.5 newton meters).

G-1z
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*/#TASK 2.16.4.1

REPLACE HULL-TURRET SLIPRING

TOOLS:

EXPENDABLES:

Washer, lock, 4 ea. (NPN)
Slipring unit (XM65660)

Socket, socket wrench, 1/2 inch square drive, 9/16 inch
Extension, socket wrench, 1/2 inch square -drive, 10 inch
Handle, socket wrench, ratchet, 1/2 inch square drive
Wrench, open end, 1 1/2 inch

Wrench, open end, 1 5/8 inch

Wrench, torque, O to 175 foot-pounds

Wrench, adjustable, 6 inch

Wrench, open end, 9/16 inch

Wrench, open end, 5/16 onch

Bleed assembly, adjustable, elevation cylinders, XM66874

Rags, wiping

Bag, plastic

Hydraulic fluid, MIL-H-46170 Amendment 1

Cans and plugs, protective, MIL-C-5501 (assorted sizes)

‘‘‘‘‘‘

PRELIMINARY PROGOEDVIRES:

i. Depress main gun,
2. Rleed cff pressure in hvdraulic system.

3. Romove turret platform shiolid/bianket.

L. Remove iour screws, lcckwashers, and washers from
slip ring cover using socket and handle.

2. Discard lockwashers.
3. TRemove cover.
4. Inspect shield for cracks or bad dents.

NOTE A: If not damaged, pgo to step 9. If
damaged, go to step 5.

5. Remove wwo nuts _using socket, axtension, and handle

holding two screws with adjustable wrench. -

6. Remove shield from siipring cover and turn in.

7

Put new shield on siipring cover and line up holes.

8. Put two screws through holes and screw on two nuts
using adjustable wrench to hold screw and socket,
oxtension, and handle on nut.

8. Remove two hydraulic tubes from top of slipring unit
vsing 1 1/2 iach onern end wrench.

G-13




*/#TASK 2,16.4.,1 REPLACE HULL~TURRET SLIPRING (Cont'd.)

1

-

0.

11.

12.
13.

14,
15.

B

[}

i~

Plug two hydraulic tubes.

Remove one air hose from top of sliﬁ;Ihg.unit using
1 1/2 inch open end wrench.

Plug air hose.

Remove five electrical plués from five receptacles
on top of unit.

Cap and tag plugs and receptacles.

Remove two hydrauliec tubes from bottom of slipring
mnit using 1 1/2 inch open end wrench.

Plug Lwo tubes.

Remove one air hose from bottom of slipring unit using
1 5/8 inch open end wrench.

Plug ailr hose.

Rewsve five electrical plugs from five receptacles from

bhottom ~f unit,
Topoomed tapg plugs snd veceptaciea,

Dmounting aor and vwhicers from bottom of

pring conda.
Reacve 2iv 2ihows using 1 5/8 inch open end wrench.
Remeve 5ix fittings using 1 1/2 inch open end wrench.
cittings in rlastie bag.

o iy aydraul i Tiuld ous of siipring unit.
Wipe Ldveas frudd ofl wunii wich clean rag.

Flug «li ovenings on siipring unit and curn it in.

Install Siipring Unice

(U} [90]
N =

[
D

(o8}

-

wn

Screw in and-tighten six fittinzs on-new slipring unit
1 1/2 1inch open end wrench. '

Serew in and tighten six elbows on slipring unit using
/8 inch open ead wrench.

Lower sidpring unlt through access hole in turret floor. - -
Yut unit in piace.
Unprug all openings on slipring unit.

Screw in and tighten four mounting screws and washers
using socket and handle.

Torque [our wounting screws between 32 and 40 foot-pounds
{42 to 54 newton meters) using torque wrench. '

.y BEST AVAILABLE COPY
-1.48




*/#TASK 2.16.4.1 REPLACE HULL~-TURRET SLIPRING (Cont'd.)

36.
37.

38.
39.

40.
41.

42,
43.

44,
45,

46 .

50.

Uncap and untag five electrical plugs and receptacles.

Screw in and tighten five electrical plugs to
receptacles on bottom of slipring unit.

Uncap air hose.

Screw in and tighten air hose to bottom of unit
using 1 5/8 inch open end wrench.

Uncap two hydraulic tubes.

Screw in and tighten tubes to bottom of unit using
1 1/2 inch open end wrench.

Uncap and untag five electrical plugs and receptacles.

Screw in and tighten plugs to receptacles on top of
unit.

Uncap air hose.

vew in and tighten air hose ncar top of unit us ing
/ iach open end wrench.

)

[y

Tacar fwo hydrauliec tubes.

Serew fnoand tighten tubes to top of unit using 1 1i/2
inoloonen wrenah,

Wir~ excess fluid off unit with clean, soft rag.

Witic hydraulic system vrossure gage at zero, look at
ciohe gape. Fluld level should he ahove ADD 1 GAL
mark. It wneg, fill resarveir as follows:

TOnveTes rurvel smie il haolooi opening faces

E. Remove cap on filler piug snd add fluid.
¢. Raplace cap.

Visually check two pop-out indicators for evidence of
filter bypass. (If popped, cloze.)

Bleed hydraulic system of alr (sece Task 2.7.4. 3).

HOTE A:  Tell Driver to start engine and perform
after start checks.,

raverse turret 360 degrees in power mode.

Operate commnander’s gas particulate unit to insure that
filtered air is coming through.

Put cover on access hole.

Screw In and tighten four screws, washers, and new
lockwashers using socket and handle.

orque four screws betucen 30 and 36 foot-pounds (40.5
nd 48.5 newton meters) nsing torque wrench.

BEST AVAILABLE CGPY

s
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*/#TASK 2.16.4.1 REPLACE HULL-TURRET SLIPRING (Cont'd.)

FOLLOW ON PROCEDURE:
1. Install turret platform shield/blanket,
REFERENCES:

DEP 9-2350~255-20-2-3-2.

TIME:

4 Hours, 36 Minutes

G-16
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Turret Electrical System (2.16)

COMPCONENT:

Blasting Machine Assembly (2.16.5)

T 7. «MANCE OUTCOMES:
Mechanic will:

#2.16.5.2 Test blasting machine (12 minutes)

*2.16.5.5 Replace blasting machine (24 minutes)

MEAZ UREMENT:

‘for each task}

Time ~ Selwesn end of ivioiating stimuil and

vy Traginine s
dpeve g

Tt o Pygining e

i

——
BT

-

S trek.

-

LY oeann

o
oL

- A=

indicsted ny rau~t heguoan grera inc. atea

vagk and « -ps pericormed by mecianic.

cf jritiating stimuli an
sreed job-fime recy vemont-

Conen Lo
sk, net o
et eatad Ay

~ - otoryune trndle sprines hack

t¢ rnormai and tester light -flashes

when blastine machine handle is fturned
-s-ckwige twe or three times and releasec.

P —— c . — - o g :‘- -y ~ .; T E e T
g
(¢
F-.
{ XM1 45E TURRET MECHANIC
COMPONENT OUTLINE
;! MODULE:

coant letion

completicn

e e - ma—

Task 2.16.5.5

Nut holding bottom stud of blasting
wachine in slot of brackets torqued
between 24 and 30 inch-pounds (3 to 4
rewton meters).

Screw through wire lug in bracket tor-
qued between 27 and 32 inch-pounds (3 to
4 newton meters).

Blasting machine and bracket attached to
mount bracket.

Electrical plug attached to receptacle.

G-17
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#TASK 2.16.5.2 TEST BLASTING MACHINE

! PARTS: None

TOOLS: Tester, firing circuit

I EXPENDABLES: None

PRELIMINARY PROCEDURES:
None
MECHANIC WILL:

1. Place MASTER POWER switch on commander's control panel
to ON position and release,

2. tlsce TURRET POWER switch on commander's control panel

p v LN position.
s 5. T.ste G STLECID switzh on 6P -~ MATN position.
e s Spens o asz ejecr.on gosand 0 ALEJ position.
A Ve e e o n¥reul s eSTRC S el
*‘: , .
> £, ~.- alaring wachine handle clockwisze vigorou:ly two
[ o thres -ires and ralease.
3 B - .
3 TP A Handie ccocT s anvine ack Yo onormal onsiiaon
[ and ceste Cluebt o srouw. DMask whan hanolde
5 i~ releassd. Faplaice hIasting machine if
Cde dde U0 08 0 F Sprviss ok oo ntames o7
s ez e e Thash oo gy botir.
p
{ FOL1GW 7N PROCEDURYS:
p
S

’ None
fo

REFERENCES :

Drawing No. XM66173

1 TIME

f 12 Minutes

pop—prw
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*TASK 2.16.5.5

REPLACE BLASTING MACHINE

"PARTS

TOOLS:

EXPENDABLES :

Blasting machine assembly (XM66173)
Bracket (NPN)

Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Socket, socket wrench, 3/8 inch square drive, 5/16 inch
Extension, socket wrench, 3/8 inch square drive, 6 inch
Wrench, torque, 0 to 200 inch pounds

Handle, socket wrench, ratchet, 3/8 inch square drive

None

PRELIMINARY PROCEDURES:

MECHANIC WILL:

None
£, woeand ceqe s wlactyical plae

a3 v onnvE vve arvarge cas o nanhetq ggine T/ 4R

vohon a! hana

3. ¢ v oomt blrs deg machine and broacket,

colY oot rewrc o L0 on and wanlar trom bracket g

R R er o K T S S R A L S A LIRS M e
re et Retug Food doul st and haooin and ralbe

LG T T T
SRR S YRR : e

7. Tura 2a hlastiiy, machine,

8. inr.oot brache:t.

9, if{ ben. or broken, turn in and replace parts.

iG, Tut biafiing machine chrough upening in brackei.

1i. Pree botton stud o1 blax«ii: wmachine in siot.

. TUL ok 0ver top 8tua,

13, Screw in anu cighten aut uwsing 7/16 inch socket and landle.

14, Toreqgue rot hetween 24 and 30 irch pounds (3 to 4 newton
merors) vring tovgue wrench,

15, Put screw with washer through wire iug and screw in
and tighten using 5/l inch socket, extension, and handle.

16, Torque ccrew letween 27 and 32 incn pounds (3 to 4 newton
meters) using torque wrench.

G-19




*TASK 2.16.5.5 REPLACE BLASTING MACHINE (cont'd,)

;(: 17. Put blasting machine and bracket on mount bracket,

18. Screw in and tighten two screws and washers using 7/16
inch socket and handle.

19. Screw in and tighren electrical plug into receptacle.
FOLLOW ON PROCEDURES:

None
KEFERENCES ;

DEP 9-2350-20-2-3-2; pp. 5-39 to 5-48.
TIME:

24 Minutes

Py
.
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE
MODULE:
Turret Electrical System (2.16)

COMPONENT:
Turret Venilation Blower Assembly (2.16.6)

PERFCRMANCE OUTCOMES.
Mechanic will:

*2.16.6.3 Replace fuiret vent blower inlet screen (15 minutes)

MEASUREMENT:
{fox each i=x)
.o Beiwaen end of dnlysating stimuli and completion
During Trainios T

ns frdicated by matceh between steps ind.--ated
“oy esdua nask and - <eps performed by mecharic,

fir, Deiween end of initialing stimuli and completion

imnd of Traivi«r- “Forask, not to evceed job-time reauivements.
G . Lo tagt caoed b
EERERE aned wiiliy a0 rapy e

*reews nolding inlet screen in plac-
! worqued between 25 and 120 inch-pounds
77 o 14 ~avton meters).

- ————— e et e

1
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*TASK 2.16.6.3 REPLACE TURRET VENT BLOWER INLET SCREEN

4
PARTS ¢ Screen, inlet (XM66740)
- TOOLS: Brush, wire
N Compressor, air
! Gun, air

Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Wrench, torque, 0 to 200 inch pounds

. EXPENDABLES: 0il, lubricating, OE/HDO-30, MIL-1-2104
‘ Solvent, cleaning P-D-680, type 11
4

" PRELIMINARY PROCEDURE:

1., Traverse turret until main gun is over side of tank
and inlet screen is accessible.

&
3 MECHANIC WILL:
.
T, Inscrew and remove six screws and washers using socket
y and handle,
;‘ 2. 7i:move screen,
3, Iingpect screen for bent, cracked, or broken areas.

3
)
1 4, Tf damaged, turn in and replace screen,
1
!

WAPMTNC s Solvent burns easilv. Do not use
near open fire,

M |

5. 1If screen is not damaped, ciean with solvent and brush
and dry with air gun.

1 6. CSpread thin coat of oil on threads of six screws.

r 7. Pur screeun in placae and secure with six screws and washers
using socket and handle.

8. Torque six screws lLietween 96 and 120 inch pounds (11 to
14 newton meters) using torque wrench.

o1 LOW ON PROCEDURE:
1. Traverse turret until main gun is over front of tank.
PFI ERENCES:

DEP 9-2350-20-2-%*2; pp. 5~55 to 5-57.

iiME:
15 Minutes

. G-22




XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Electrical System (2.16)

T T

-« Azimuth Orive Asiembly {2.36.7)

U MITOE QUTOUMES
Mecianic will:
*2.16.7.1 Adjust ™S azimuch drive assembly (12 minutes)

ME T UTURIEMENT

ffov L, tasl
o ' LW ED ').nk.l '.Y}'l Tt e "-m"l‘“'v' e ""‘Wa'f"._i,\.ﬂ-ﬂ
S e AR R LY
SRS I I T CeLnEn GRS G ot
LS 72 ~w o serformed e @ g
LRE RS T T . . M DO
vaioiy L e .~ - v o.ordqe -~ s
. . o ey
- “ ; '
i
- i N %
|
[
Soark - aka o D Laps dr owe l
’ t
. . cme b o 1m (lecs ©.10
. Crm ¢ S s SO LaY anag rosieds LTH
s a8 LY . |
\
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XM1 455 TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Electrical System (2.16)

COMPONENT:

Cemnander's Power Control Unit Assembly (2.16.8)

PERFNRMANCFE. OUTCOMES:
Mechanic will:

*2.16.8.1 Replace Commander’s power control unit. (27 minutes)

AEASURMENT:
(for each task)

Time -~ Between end of initiating stimuli and comple-
Nuring Trainire: tion of task.
Accuracy - As irdicated by match between steps indicated

for ciach task and stepe performed by mechanic.

Time - Batween ond of iniciating stimuli and compict

af Traiaing : of tasl, neot to evcoed job-time izquiremenis,
frenavacy ~ Ag dndicated by:

. e s o BT ey JUIDNWWHE atisathed to terouracie
[] w7 H ~
i Plag i 0B Losed OMUTYOL Uno

¢ 25

1R8] )
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*TASK 2,16.8.1 REPLACE COMMANDER'S POWER CONTROL UNIT

PARTS ¢

APTHBABLES ¢

Washer, lock, 2 ea., (NPN) (MS35333- )
Washer, star, 8 ea. (NPN)
Power control unic {NFN)

Socket, socket wrench, 3/8 inch square drive, 7/16 inch

Socket, socket wrench, 3/8 inch square drive, 9/16 inch
Fxt=ns:on. socket wrench, 3/8 inch square drive, 10-inch
+ vket wrench, ratchet, 3/8 iinch square drive

Haundle«

M-

{ ?KELIMINARY PROCHDURES,
{ N -
f. SV ANTC W
3 WO ST O jockvae servs vt commander' s
3 s o e inen ge-bet, extension, and
rv - 1 ek B N Y B T N e YO
. YOoLLvhe, G oviaist. S, e wazhere frow
b . . . . .
s ey vy e ks s Tap T/ inci
- ‘ ]
s
[ ol
p ot - - (14 R
3 W ) it
§
t-' oot p e TR0 oy ozeprat le on
3 et
E. ’ tooad cenove four s.oe. - tarwasihers, aud
[ g 01 ey ek xtenaion, and handgi..
s i ' R ST TR
g
>
: ‘e N
o - o
{ ! ¥ ontvol unit L.
] - - . -
4 . ~ v SIRCT TR oY YT carwsshers, and washers and
b com e coe wath GV iner socket, extension, and
p
| 3
h
K
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TASK 2.16.8.1 REPLACE COMMANDER'S POWER CONTROL UNIT (cont'd.)

F
i! 13. Screw in’'and tighten plug 1W105P3 to receptable plug
, J1 on power control unit,
14, Slide bracket back in place.
- 15. Screw in four screws, new starwashers and washers
using 7/16 inch socket, extension, and handle.
1A. Put commander's storage box in place.
! 17. Secnre with two screws and new lockwashers using
f 9/16 inch socket, extension, and handle.
FOLLOW ON PROCEDURF.,
»! None

REFERENCES:

DFP 2-.2350~255-20-2-3-25; pp. 5-7% to 5-81

TIME:




XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Electrical System (2.16)

COMPONENT:

Fiactrical Harness (2.16.9)

PERF2RMANCE OUTCOMES:
Mechanic will:
#2.16.9.1 Replace electrical harnesses (general instructions). (15 minutes)
2.16.9.3 Replace electrical harness 1W10l. (24 minutes)
2.16.9.22 Replace electrical harness 1W204. (18 minutes)
2.16.9.34 Replace electrical harness 1W305. (12 minutes)
2.16.9.43 Replace electrical harness 1@314. (15 minutes)

MEASUREMENT

Tooanh task)

Time ~ Retween end of initiating stimuli and comple-

i» - irg Trailning. tion of task.
tccuracy ~ As indicated by match between steps indirated
for each tasgk and ateps performed bv mzchanic.

Time ~ Between end of inittating stimuli and compiecricen
Tnd of Traistnge ~f tasi, not 1o exceed job-time tequirements,
aA:ruracy - As indicated by:

f—Task 2.19.9.1 a. Electrical receptacle removed and
i installed.

b. Electrical harness removed and installed.
. Tie-wrap vem: ~d and installed.

A, tahle channei -uver removea and
i ‘tnstalled.,

e r—— — e e -

Task 2.16.9.3 a. Plug 1W10IlPZ to anetworks pox Jjl7. i
b. Plug 1W10IP5 zo fire sensor 3.
~., Receptacle 11101 J2 to hracket.
2. Pilug 1W308P1 tc receptacle 1W101J2.
¢, Plug JW101P4 to fire sensor 2. .
. Plug 1W101lP3 to fire sensor 1.
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XMl 45E TURRET MECHANIC (Cont'd.)
COMPONENT OUTLINE
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g. Receptacle 1W101J1l to bracket.

h. Plug 1W305P1 to receptacle 1W10l J1.
Plug 1IW101P1l to slipring J8.

Hull distribution box CB4 set to ON.
k. Turret electrical system test is GO.

o
. L]

Task 2.16.9.22 a. Plug 1W204 P3 to cant unit. .
b. Plug 1W204 P2 to laser rangefinder J2,
c. Plug 1W204 P4 to receptacle 1W205 Jl.

d. Plug 1W204 Pl to computer electronics
unit J3.

e. Hull distribution box CB4 to ON.
f. Fire control system test is GO.

Task 2.16.9.34 a. Plug 1W305 P2 to Commander's intercom
control J901.

b. Plug 1W305 Pl to receptacle 1W101J1.
c. Hull distribution box CB4 to ON.

d. Communications system test is GO.

Task 2.16.9.43 a. Receptacle 1W314 J1 to bulkhead.
b. Plug 1W304 Pl to 1W314J1.

c. Hull distribution box to ON.
d. Communications system test is GO.
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#TASK 2.16.9.1 REPLACE ELECTRICAL HARNESSES (GENERAL INSTRUCTIONS)

T T T Yy YT
. " .

!
! PARTS: Washer, lock (as required) (NPN)

TOOLS : Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Socket, socket wrench, 3/8 inch square drive, 9/16 inch
i Handle, socket wrench, ratchet, 3/8 inch square drive
Extension, socket wrench, 3/8 inch square drive (length
as required)
Pliers, diagonal cutting
Pliers, slip joint (common)
Pliers, slip joint with plastic jaw inserts
Wrench, open end (size as required)
' Brush, adhesive

TR

A LIRS G e g g

. EXPENDABLES: Tie wraps (as required)
Solvent.,, cleaning, P-D-680, Type 71

i e _ R

PRELIMINARY PROCELURES:

= None

MECHANIC WILL:

| WARKMING. Solvent burns casily. D¢ nor usn
near open fire.

1. Clean electrical receptacles, cables, plugs, and ground
points using solvent and brush.

2. Check receptacles, cables, and plugs for loose, pushed
in, bent, or broken pins.

3. 1If damaged, turn in part to direct support for repair.

4. Check ground point for cracks, looseness, or broken
lugs.

5. If damaged, turn in to direct support for repair.

Remove Electrical Receptacle from Bracket:

-

6. Unscrew and remove plug from receptarie in bracket.
(Use plastic insert pliers if plug cannot be iocsened
by hand.)

7. Unscrew and remove jam nut from receptacie in bracket
using open end wrench.

8. Remove receptacle from bracket.

G-30




o — Al 20 S S e S A i et i G R A A B s - T N e . - ML Eag

#1ASK 2.16.9.1 REPLACE ELECTRICAL HARNESSES (GENERAL INSTRUCTIONS) (Cont'd.)

Install:
9. Put receptacle in bracket.
10. Put jam nut on receptacle and bracket.

11. Screw in and tighten jam nut on bracket using open
end wrench.

12. Screw in and tighten plug.

Remove Electrical Harness from Cable Clamps and Straps:

. NOTE A: Cable clamps are loops of metal strap
A held in place with one screw. Cable
! straps are metal strips held in place
with two screws.

13. Unserew and remove screw(s), lockwasher(s), and washer(s)
using 7/16 inch socket and handle.

14, "gocozo lockwashers.
1 15. ‘Tawee cable from clamp or ~twan,
16. ruk  Yawn oy etrap in place or turr~t with screw:.s),

naw inckwarhev{g) . apd vasherfe’. (Do not tighten.)

17. tluasciew aond remove screw(s), lockwasher(s), and washer (s)
irom clamp or strap.

3 M : c:ola ik ~lamp or strap.
: i, s Ty sl tighten screw(s). ‘srkwasher(s), and
h! wacheo’s? ucing 7/16 inch socket and handle.

femovn ITe-wrap:

2C. Uut .le-wrap with diagonal pliers.

E 21. Remove 2nd discard tie-wrap.
L
1 Install:

22. Wrap new tie-wrap around harness bundle with ribbed
f side facing in.

; 23. Put tip of tie-wrap through opening and pull tight with
.‘ . common pliers.
1

24. Cut off loose end of tie-wrap leaving 1/2 inch using
diagonal pliers.

1 Remove Cable Channcl Cover:

L 25. Unscrew and remove all screws and washers using 9/16
' inch snckat and handle. (Use socket extension if
needed.)

26 Remove channel cover and set aside.
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#TASK 2.16.9.1 REPLACE ELECTRICAL HARNESSES (GENERAL INSTRUCTIONS) (Cont'd.)

Install:
27. Place all harnesses into channel.

28. Place chamnel cover on channel so holes line up with
holes in channel.

29. Screw in and tighten screws and washers using 9/16
inch socket and handle. (Use socket extension if needed.)

g T
ﬁil o -

P ———
a

FOLLOW ON PROCEDURES:
None
REFERENCES :

DEP 9-2350-255-20-2-3-2; pp. 5-83, 86-93.

TIME:

15 Minutes

NPT
e

man o

MLAAM an 2o e 4

-y

NP
a
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TASK 2'16.9.3

REPLACE ELECTRICAL HARNESS 1wWl01l

PARTS:

TOOLS:

EXPENDABLES :

Washer, lock
Harness assembly (NPN)

Socket, socket wrench, 3/8 inch square drive, 7/16 inch

Socket, socket wrench, 3/8 inch-square drive, 9/16 inch

Handle, socket wrench, ratchet 3/8 inch square drive

Extension, socket wrench, 3/8 inch square drive (length
as required)

Pliers,
Pliers,
Wrench,
Pliers,

Brush, adhesive

Tie wraps

diagonal cucting

slip joint (common)
open end
slip joint with plastic jaw inserts

PRELIMINARY PROCEDURES:

1. Set hull distribution box CB4 to OFF.

2. Remove slipring cover (sec Task 2.15.15.1).

3. Remove three-round ammunition rack.

4. Remove cable charnel cover (see Task 2.16.9.1, steps
25 and 26).

5. Remove turret nerworks box guard (see Task 2.16.3.7).

MECHANIC WILL:

i. Unscrew and remove 14 screws, washers, and lockwashers
from 10 clamps aud 2 straps (see Task 2.16.9.1, steps
13 and 15).
2. Unscrew and remove plug W10l Pl from slipring J8.
3. Unscrew and remove nlug 1W305 PL from receptacle 1W1l01l J1.
4. Unscrew and reunve r~ceptacle 1W101 J1 from bracket.
5. Unscrew and rcemove piun 1WiGl P3 from fire sensor
nmmber 1.
6. Unscrew and reu:se pigy 4101 P4 from fire sensor
numbetr 2,
. Unscrew and remcve plupg 1W308 P1 from receptacle 1W101 J2.
8. Unscrew and remove :ecceptacle 1W101 J2 from bracket.
. Ungcrew and remove pirug 1WIOL P5 from fire seansor
numher 3.
10. Unscrew and remove ' iWILGL P2 {rom networks box Jll.
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TASK 2.16.9.3 REPLACE ELECTRICAL HARNESS 1W101l (Cont'd.)

11.
12,

13,

Remove and turn in harness.

Clean and inspect electrical receptacles, cables
and ground points (see Task 2.16.9.1, steps 1-5)

To install harness, reverse the removal procedure.

FOLLOW ON PROCEDURES :

1.
2.
3.
4.
5.
6.

REFERENCES :

Install turret networks box guard (see Task 2.16
Install cable channel cover (see Task 2.16.9.1).
Install three-round ammunition rack.

Install slipring cover (see Task 2.15.15.1).

Set hull distribution box CB4 to ON.

Test turret electrical system,

DEP 9-2350-255-20~2-3-2; pp. 5-95 and 96.

TIME:

24 Minutes
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TASK 2.16.9.22

REPLACE ELECTRICAL HARNESS 1W204

PARTS:

TOOLS :

EXPENDABLES :

Washer, lock
Harness assembly (NPN)

Socket, socket wrench, 3/8 inch square drive, 7/16 inch

Socket, socket wrench, 3/8 inch square drive, 9/16 inch

Handle, socket wrench, ratchet, 3/8 inch square drive

Extension, socket wrench, 3/8 inch square drive (length
as required)

Pliers, ‘diagonal cutting

Pliers, slip joint (common)

Pliers, slip joint with plastic jaw inserts

Wrench, open end

Brush, adhesive

Tie wraps

PRELIMINARY PROCEDURES:

MECHANIC WILL:

1. Set hull distribution box CB4 to OFF.

2. Remove cable channel cover (see Task 2.16.9.1, steps
25 and 26).

Remove two clamps {see Task 2.16.9.1, steps 13 and 15).

N =

. Unscrew and remove plug 1W204 Pl from computer electronics
unit J3.

3. Unscrew and remove plug 1W204 P4 from receptacle 1W205 Jl.

4. Uuscrew and remove plug 1W204 P2 from laser rangefinder J2.

5. Unscrew and remove plug 1W204 P3 from cant unit.

6. Lemove and turn in narness,

Jo Clean and banpeer oloctrtenl roeceptacles, cablen, and
coetned polats (Bee Task 2.360.9.1, steps 1-5).

K. Te dpara'l onew rirness, reverse removal procedure.

FOLLOW ON PROCKDURES:

{RLFERENCES :

TIME:

i. Insrtall cablce chammel cover (see Task 2.16.9.1, steps 27-29).

2. %ot hull distribution box CB4 to ON.

3. Test Fiire contrel svsten,

DEY 9-2350-255=-20-2-~5-"5 pp . 5120,
a-15

8 Minuios )
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TASK 2.16.9.34 REPLACE ELECTRICAL HARNESS 1W305

PARTS:

TOOLS:

Washer, lock
Cable assembly (NPN)

Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Socket, socket wrench, 3/8 inch square drive, 9/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Extension, socket wrench, 3/8 inch square drive

(length as required)

Pliers, diagonal cutting

Pliers, slip joint (common)

Pliers, slip joint with plastic jaw inserts
Wrench, open end

Brush, adhesive

PRELIMINARY PROCEDURE:

MECHANIC WILL:

1.

Set hull distribution box CTB4 to OFF.

Unscrew and remove plug 1W305 Pl from receptacle 1W101l Jl.

Unscrew and remove plug 1W305 P2 from commanders intercom
control J901.

Remove and turn in harness.

Clean and inspect electrical receptatles, cables, and
ground points. (See Task 2.16.9.1., Steps 1-5)

To install new harness, reverse removal procedure.

FOLLOW ON PROCEDUPES:

REVERENCES :

TIME:

16

2.

Set hull discribution box CB4 to ON.

Tese communications gystem,

DEP G-2350-255-20-2~3-2.

1.

Minutes

-6
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TASK 2.16.9.43 REPLACE ELECTRICAL HARNESS 1W31l4

PARTS:

TOOLS:

EXPENDABLES :

Washer, lock

Socket, socket wrench, 3/8 inch square drive, 7/16
Socket, socket wrench, 3/8 inch square drive, 9/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Pliers, diagonal cutting

Pliers, sliip joint (common)

Pliers, slip joint with plastic jaw inserts

Wrench, open end

Brush, adhesive

Extension, socket wrench, 3/8 square drive (length as

required)

Tie wraps

PRELIMINARY PROCEDURES:

MECHANIC WILL:

™~
.

w

[
S

er hull distyvibution box CB4 to OFF.

[72]

Remove radio antenna mount (see Task 2.15.13.1, steps
1-6).

Pemove turret vent blower.

Unscrew and vemove piug iW304 Pi from 1W31i4 Jl1.
iInscren and remove recepracle 1W314 J1 from bulkhead.
Remove and turn in harness.

Clean and inspect eleccrical receptacles, cables, and
pround points (see Task 2.16.9.1, steps 1-5).

o install new harness, reverse removal.

FOLLOW ON PROCEVURMS:

REFERENCES .

TIME:

4.

Insiall turres vent bhlowver.
Tpovale cadle angtenas mount (see Task 2.15.13.1,
st 3=130.

Chuil dieteipution nox B4 to ON.

oo oo ertun L ca e ens systen.

DEP 9-2350-255~200-7- 325 pp. 5-141.

15 thinutres




XMl 45E TURRET MECHANIC
COMPONENT OUTLINE
MODULE:
Turret Electrical System (2.16)

COMPONENT:
Switch Assemblies (2.16.10)

PERFORMANCE OQUTCOMES:
Mechanic will:

*2.16.10.1 Replace zero elevation switch assembly (30 minutes)

MEASUREMENT :
(for each task}

Time - Between end of initiating stimuli and completion
During Training: »f tasik.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Tim: - Detween end of initiating stimuli and completion
I'md of Trainfous: of task, not to exceed job-time requirements.
Accuracy - As indicated by:

! : . . ;
foiask 200000 L & Activator bracket pushes in plunger on
elevation switch when main gun in levelled.




*TASK 2.16.10.1 REPLACE ZERO ELEVATION SWITCH ASSEMBLY

PARTS: Washer, lock, 5 ea. (NPN)
> Switch assembly, zero elevation (NPN)

TOOLS : Pliers, retaining ring.
Screwdriver, flat tip.
Wrench, combination, 5/8 inch

EXPENDABLES : Block, wood

PRELIMINARY PROCEDURES:
None
MECHANIC WILL:

1. Manually traverse turret so main gun is over rear deck
of tank,

Elevate main gun to maximum elevation.

03

Put block of wood between rear deck and gun shield.

®

Unscrev and remove plug from cable receptacle.

Pull retaining ring from plunger end using pliers.

Unscrew plunger end from switch with dingers.

~N A W
e

Unscrew and remove screw, terminal end, and lockwasher
from activator bracket using screwdriver,

o]
.

Discard lockwasher.

9., Unscrew and remove locknut and key washer from switch
using wrench.

10. Remove switch from bracket.

11. Unscrew and remove four screws, washers, lockwashers,
and straps using wrench.

12. Discard lockwashers.
13, Turn in defective switch,
14, Slide switch on activator bracket,

15, Put on key washer and tighten locknut on switch using
wrench,

16, Put screw and new lockwasher through terminal end into
bracket.
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MASK 2.16.10.1 REPLACE ZERO ELEVATION SWITCH ASSEMBLY (cont'd.)

17.
18.
19.
20.

21..

22,
23.
24.
25.

Screw in and tighten screw using wrench,
Screw plunger on switch.

Put retaining ring on plunger using pliers.
Push in and screw on plug'to receptacle,

Screw in and tighten four screws, washers, and new
lockwashers on straps using wrench,

Remove block of wood from between rear deck and gun shield.
Level main gun.

Activator bracket should push in plunger on switch.

If it does not, do the following:

a. Adjust plunger by removing pin using screwdriver.
b. Turn roller guide to right until plunger clicks.
c. Screw in and tighten pin using screwdriver.

FOLLOW ON PROCEDURES:

None

REFERENCES :

DEP 9-2350-255-20-2-3-2; pp. 5-151 to 5-156.

30 Minutes
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Turret Electrical System (2.16)

COMPONENT:
Turret Domelight (2.16.11)

PERFORMANCE OUTCOMES:
Mechanic will:
*2.16.11.1 Replace domelight rheostat knob (6 minutes)

MEASUREMENT:
(for each task)

Time - Between end of initiating stimuli and completion
During Training: of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
End of Training: of task, not to exceed job-time requirements.
Accuracy -~ As indicated by:

Task 2.16.11.1 a. Rheostat knob installed on shaft to
rheostat with white dot on knob ad-
jacent to work OFF on lower housing.

b. Approximately 1/32 in. clearance
provided between inner face of knob
and housing.
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*TASK 2.16.11.1 REPLACE DOMELIGHT RHEOSTAT KNOB

PARTS: Knob, Rheostat (X1160886)
Setscrew, 2 ea. (NPN)
TOOLS ¢ Key, sockethead screw, 5/64 inch

EXPENDABLES : None

PRELIMINARY PROCEDURES:
None

MECHANIC WILL:

1. Using key wrench loosen two (2) setscrews, securing
knob to shaft of rheostat, until knob comes free of shaft.

2. Discard knob and setscrews.

3. Rotate rheostat shaft to the full counterclockwise position.
4, Thread two new setscrews part way into replacement knob.

5. Install knob on shaft to rheostat with white dot on knob
adjacent to word "OFF" on lower housing. (Provide approxi-
mately 1/32 in. clearance between inner face of knob and
housing.)

6. Tighten two setscrews in knob using key wrench.
FOLLOW ON PROCEDURES:

None
REFERENCES :

Drawing No. SM 60870
TIME:

6 Minutes
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LESSON PLAN OUTLINE

FIRE CONTROL SYSTEM

TRAINING OBJECTIVE

TASK Each mechanic will mcet the MEASUREMENT criteria for

during training and end of training for the 25 tasks
in the Fire Control System module.

CONDITIONS: As described in the PRELIMINARY and FOLLOW ON PROCEDURES.

STANDARD: See MEASUREMENT for each task.

INTERMEDIATE TRAINING OBJECTLVE

(None)

ADMLNISTRATIVE INSTRUCTIONS

1. When training will be given:

2. Training location:

3. Who will be trained:

4. Principal and assistant instructors:

5. Equipment and materialst As described for each task,

SEQUENCE
1. State training objective and reason for learning the tasks.
2. Demonstrate or have assistant(s) demonstrate each task,

3. Conduct walk=through/practice session by having mechanics
demonstrate each task. Circulate among the students and
critique their performance.

4. Test mechanics individually. 1f a mechanic cannot perform a
step of a task, you may show him how to perform the step, and
continue the test or have the mechanic go practice or study.
Before the mechanic can be signed off on a task, he must per-
form the test with no prompting.

SAFETY INSTRUCTIONS
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ADDITIONAL COMMENTS AND INFORMATION

The MEASUREMENT requirements for tasks in each component are pre-
sented on the cover sheet for the component (Component Outline)
rather than as part of the task.

The Mo asurement part ror cach task identifies the start and stop
poilads for measuriog tine and describes how to assess the accuracy
oif pertornance, Measurement specifications are presented for

two stapes of learning. During the first stage, training, time
is the principal concern. The mechanic should perform the task
faster during successive performances, until at the second stage,
the end of trauining, the performance time meets the on-the-job
time requirement. The accuracy requirement during training is
simpry that the mechanic perform the task exactly as described
uinder Mechanic Will, Mcasurement at the end of training, will
focus on products of successful task performance whenever such a
focus is praccrical. A thorough discussion of the measurement
insuc is in Analyzing Tank Gunnery Enpapements for Simulator-
Lased Process Mceasurement.

The procedures described under MECHANIC WILL for each task are
derived from Task and Skill Analysis Report, Final, [XM1] for the
Tank, Combat, Full Tracked 105-MM Gun, Chrysler Corporation,
1979, There is a possibility that the procedures have changed
with design changes in the XMl., The procedures should be updated
for the XM1 based on current THs and actual hands-on verification
during the instructor training phase for the OT. Then, during DT,
the procedures for each task should be tried out on the training
device and the discrepancies in XMl procedures and device proced-
ures noted.,  Any changes in the described procedures may require
a change in the MEASUREMENT requirement for the task.

Two tasks in this module have one or more maintenance prerequisite
tasks which can be taucht according to the lesson plan outline tor
the module. Meehanics must be taught these nrerequisite tasks be-
Fore precoediog vith the module.  The prerequistte tasks and their
corresponding module tasks are:

Prerequisite Task Module Task Number

Remove ballistic shicld 2,14.1.20
Remove LRE
Remove GPS browpad

[lli(r-m(wc imipe control unit 7141846 }

Woldovici, J.A. Analyzing Tank Guinery tigapements for Simulator=Based

Process Measurcment,  Fort Knox, Kentuckyv: Human Resources Rescarch
Organization (lumRRO), Final Report 78-4, 1978,

H-3
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TASK 2,

REPLACE BALLISTIC SHIELD COVER

PARTS:

TOOLS :

EXPENDABLES :

Blocks, wood, 4x4x24 inches (two required)

Handle, socket wrench, hinged, 1/2-inch square drive
Hoist, 1000-pounds capacity

Socket, socket wrench, 1/2-inch square drive, 7/16- inch
Socket, socket wrench, 1/2-inch square drive, 1-1/8-inch
Wrench, open end, 7/16-inch

Bolt, eye-shoulder, MS51937-7 (two required) (part of
Kit,
Sling, lifting, Gunner's Primary Sight, 12282460

None

lifting, CWS, 12284836)

MECHANIC WILL:

PRELIMINARY PROCEDURES:

None.

NOTE A: To remove cover, do steps 1 through 13.

NOTE B: Three soldiers are required to complete
task: the mechanic removes the cover;
soldier A assists the mechanic; and,
soldier B operates the hoist.

Have soldier B move hoist next to tank.
Screw two eyecbolts into slanting backside of cover as far
as they go.
Hook sling to hoist and eye bolts.
NOTE C: Do not let anything touch the Gunner's
Primary Sight (GPS) lenses.

Unscrew and take off nine nuts holding the cover to the
turrct deck with 1-1/8 inch socket and handle.

In the gunner's station, open the left ballistic door
by grasping the left ballistic door handle, squeczing
the lever on top and turning handle clockwise,

In the gunner's station, open the right ballistic door
by grasping the right ballistic door handle, squeezing
the lever on top and turning the handle counterclockwise.

Unscrew and take out screw and nut on ballistic door
deal with 7/16-inch socket, handle, and wrench.

In the gunner's station, close the right ballistic door
by grasping the right handle, squeezing the lever and
turning clockwise.




TASK 2: REPLACE BALLISTIC SHIELD COVER (cont'd.)

9 9. In the gunner's station, close the left ballistic door
y( by grasping the left handle, squeezing the lever and
turning counterclockwise.

b
¢
3 NOTE D: Steps 10 through 12 must be done together
b

10. Have soldier B operate hoist to lift the cover from
turret deck and move to wood blocks.

11. With soldier A, guide cover and set on wooden blocks.
3 12. Unhook sling from cover.

13. Loak at cover for bends or cracks. If bad, unscrew
and take out two eye bolts and turn in cover, If
okay, set aside for later use.

-

L
[
T NOTE E: To install new cover, do steps 14 through

3 23, If cover is not new, do steps 15 through

s 23.
14, Screw two eyebolts into slanting backside of cover as far
as they go and hook sling to eyebolts,

15. Have soldier B operate hoist to lift cover from wooden
blocks to turret deck.

16, With Soldier A, guide cover in place on nine studs on
turret deck.

17. Unhook sling from eyebolts.
18. Have soldier B move hoist away from tank.
19. Open ballistic doors (sce steps 5 and 6).

20. Put screw in ballistic door seal. Place nut on screw and
tighten nut with 7/16-inch socket, handle, and wrench.

21. Close ballistic doors (see Steps 8 and 9).

22. Place nuts on unlne studs and tighten with 1-1/8 inch socket
and handle.

23. Unscrew and take out two eyebolts by hand.
FOLLOW ON PROCEDURES :
None.
REFERENCES:
TM 9=2350-255-20-2-3~2; pp. 125-9.
TIME:

~ Minuntes.

H-3.2




TASK 2.14,17.]1 REPLACE LASER RANGEFINDER

PARTS : Laser rangefinder (XM63009)
Pin, cotter (MS824665-317)
Washer, lock (NPH)

TOOLS : Brush, paint, oval
§ Handle, socket wrench, ratchet, 1/2 inch square drive
i Socket, socket wrench, 1/2 inch square drive, 3/4 inch
q Wrench, combination, 3/4 inch
s
I‘ EXPENDABLES: None

PRELIMINARY PROCEDURES:

None

MECHANTIC WIlL:
1. Remove cotter pin and straight pin securing upper
cead o GAS support arm, Discard cotter pin,
2. Carefully lower support arm to resting position,
NOTLL A:  The laser rangefinder is a delicate
piece of cquipment, Care must be used
in handling and shipping.

3. Unscrew and remove three electrical connectors
from rangefinder.

4. Remove three protective covers from new rangefinder

and install them on old rangefinder,

5. Unscrew and remove three screws and lockwashers
sceuring rangefinder to GPS using socket, handle,
and combination wrench.

6. Discard the ased tockwashers.
7. Carcltally {01t out vangetinder,

8. Remove lons cover tron aew rangetfinder and install
an ol vy inder,

9. Turn in rangei inder,

1O, Look tTor dust on leas o new ranpetinder,  Brush

dust olt dens asine brush,
[1. Pasure that pocking i on rmeetinder,

12, Position newe raonpet inder in lace by alivning it with
two pins o GPS,

Vi, S e b and tiaten throe soteess ead new Tockwasihers
.

tor Secste Vo s bnder ca Oy iy sockiety hand ey,

nd combination wrenen.,




~

Ty

ey

TASK 2.14.17.1 REPLACE LASER RANGEPFINDER (cont'd.)
13, Screw in and tighten the electrical connectors on

receptacles.

14, Put GAS support arm in place and sccure with straight
pin and nevw votter pin.,

FOLLOW ON PROCEDURES:

1. Boresight GPS

2. Test laser rangefinder
REFERENCES :

DEP 9-2350-255-20-2-3-1; pp. 3-203 and 3-204.
TIME:

36 minutes.,

H=3.4




TASK 2.14.1.11. REPLACE GPS HEADREST

PARTS ; Headrest (XM63204)
Washer, lock (MS35338-139)

TOOLS : Extension, socket wrench, 3/8 inch square drive, 6 inch

EXPENDABLES: None

PRELIMINARY PROCEDURES:

None.

MECHANIC WILL:
1. Turn the headrest securing handle to left by hand.
2. Pull headrest out of mounting bracket.

3. Holding the headrest in hand, unscrew and remove
two screws and lockwashers from adjustment bracket,
using socket, extension, and handle.

4. Discard the old headrest and lockwashers,
5. Align adjustment bracket and new headrest,

6. Screw in and tighten two screws and new lockwashers
with socket, extension, and handle.

7. Put adjustment bracket into mounting bracket and
tighten the headrest sccuring handle by hand.

FOLLOW ON PROCEDURES:

None

REFERENCES :
DEP 9=2350-255=20~2=3=13 pp. 3=9, 3-10, and 3-14.

TIME:

6 Minutes

H=13.5




TASK 3.

REPLACE IMAGE CONTROL UNLT

PARTS :

TOOLS :

EXPENDABLES :

Cap, protective, image window

Caps and plugs, protective (MIL-C-5501)
Tags, identification

Lockwasher

Extension, socket wrench, 3/8 inch square drive, 5-inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Pliers, slip joint, conduit style with plastic jaw inserts
Screwdriver, cross tip

Socket, socket wrench 3/8 inch square drive, 7/16 inch

Tee wrench, 5/32 hex, 9-inch (12285473)

None

MEGTANTC

PRELIMINARY

PROCEDURES @

1. Park tani,

2. Set oarking brake.

3. Set VEHICLE HMASTER POWER switch to OFF.

4. St transmission control to N.

5. Remove conmputer control panel (See TM 9-2350-255-20-2-3-2,
paradgraph 7-15, Task 1),

WILL:

NOTE A To remove the inage Control Unict,

do steps 1 through 10,

nscerew and foke oul serew, Tockwashier, and washer

hotding cronpd Tag te gonner's primary sight with

serewdriver,

1. .y v
I(H'l\\nt.‘w.x‘ 13

JooGet riloof

). P e letrical conn o Loy,
SHo 0 nserew and take ofr o cioctrieal connectors fron
e ontrol edt Cicly vith plicrs,

Y. Unserew Chree hootom coptive serews with socket,

exntenston, and hasd o

e Hold in tae TOU Wit oo nand, wiaerew the three
Lo oot by Crews, Us g the tee wrench,
7o Padlo b rvai bt ooub oand about 3 inches away from

Paser roaacelinder.,
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TASK 3. REPLACE IMAGE CONTRUL UNTT (cont'd)

8. Tip front of [CU down and pull away from gunner's
primary sight.

9., Put protective cap on image window.

10. Look at ICU for cracks or breaks; if bad, turn inj
it okay, set aside for later use,

NOTE B: To install the ICU, do steps 11 through 17,
11, Take off protective cap from image window on ICU,

NOTE C: ?Put in locater pin first so window
rim will not be nicked or blurred.

12, Pul locater pin into hole in gunner's primary
sight and lining up image windew rim with recess,
push ICU siraisht ia.

13, Holdinyg the LCH in place with one hand, screw in and
tigheen three top captive screws, using the tee wrench.

4. Screw in and tighten three bottom captive screws with
socket, extension, and handle.

15, Screw in and tighten two electrical connectors with
pliers,

16, Remove tags from connectors,

17. Aliveing sround lug with hole in gunner's primary
sight, screw in and tighten screw, new lockwasher,
and washer with screwdriver.,

FOLLY 0 PROCEDURLS

le TInstall computer controb panel (See TH 9-2350-255-20-2-3-2,

paracraph /=15, Task 4).
O o IS i b b Lest (See T Y=2350~253=10)

RN N BN




XM1 45E TURRET MECHANIC
COMPONENT OUTLINE
MODULE:
Fire Control System (2.14)

COMPONENT:
Computer Control Panel (2.14.11)

PERFORMANCE OUTCOMES:
Mechanic will:

%*2,14.11.3 Replace computer control panel (CCP) (48 minutes)

MEASUREMENT :
(for each task)
Time - Between end of initiating stimuli and completion
During Training: of task.
Accuracy As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time Between e¢nd of initiating stimuli and completion
tnd of Tralning: of task, not to exceed job-time requirements.
Accuracy As indicated by:

Task 2.14.11.3 a. Screws holding upper wall mount torqued
between 96 and 120 inch-pounds (11 to
14 newton meters).

b. Jumper assembly connected to contrel
panel.

¢. Electrical cable connected to receptacle
on CCP,




*TASK 2,14.11,3

REPLACE COMPUTER CONTROL PANEL (CCP)

r( PARTS :

E TOOLS

U
- EXPENDABLES
5

Computer Control Panel (including mounts and attaching
hardware) (XM67193)

Washer, coned, 2 ea. (XM65408-1)

Nut, self-locking, 2 ea. (MS519431)

Extension, socket wrench, 3/8 inch square drive, 6 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Wrench, open end, 7/16 inch

Wrench, open end, 11/32 inch (two required)

Wrench, torque, 0 to 200 inch pounds

0il, lubricating, OE/HDO-30, MIL-L-2104

MECHANTC WILL:

——
”~

PRELIMINARY PROCEDURES:

None

1. Lift handle up and open panel door.
2. Set power switch to OFF and close door,

3. Disconnect electrical cable connector from receptacle
on CCP,

4, Remove jumper assembly,

5. Hold panel in pluace and unscrew and remove four screws
and washers securing panel to four pancl mounts using
socket, extension, and handle.

. Remove panel from panel mounts,

NOTE A: Panel mounts and wall mounts are part of
CCP and must be turned in with panel.

7. Unscrew and remove four screws, nuts, lockwashers,
and washers from cach ol four panel mounts using
two 11732 inch wrenches.

8. Discard screws, nuts, and lockwashers,
Y.  Remove tour pancl mounts trom wall mounts,

0, {nscrew and remove two screws and coned washers trom
upper wall mounts using socket and handle,

le  Discard coned washoers,

oo Remove upper wall ncunts,
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*TASK 2.14.11.3

REPLACE COMPUTER CONTROL PANEL (CCP) (Cont'd.)

13.

14,
15,
l6.
17,

18.

19.

20,

21,
22,

25,
26,

Unscrew and remove two screws and locknuts from
lower wall mounts using socket, extension, handle,
and 7/16 inch wrench.

Discard locknuts.
Remove lower wall mounts.
Turn in panel, panel mounts, and wall mounts.

Spread thin coat of oil on four screws used for wall
mounts.

Screw in two screws and new coned washers into new
upper wall mounts using socket, extension, and handle.

Torque screws between 96 and 120 inch~pounds (11 to 14
newton meters) using torque wrench.

Screw in and tighten two screws and new lockwashers
into new lower wall mounts using extension, handle,

and 7/16 inch wrench.

Put four new panel mounts on wall mounts,

Screw in and tighten four new screws, new nuts, new
lockwashers, and washers on each panel mount using
two 11/32 inch wrenches.

Spread thin coat of o0il on four screws used to secure
panel to panel mounts.

Hold panel in place and secure with four screws and
washers using socket, extension, and handle.

Connect jumper assembly.

Connect electrical cable connector to receptacle
on CCP.

FOLLOW ON PROCEDURE:

REFERENCES ¢

TIME:

ll

Operate control panel.

DEP 9=2350=255=20=2=3=13 pp. 3-125 to 3-132,

48 Minutes

-6
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XMI 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Fire Control System (2.14)

COMPONENT:
Commander's GPS Extension Assembly (2.14.2)

PERFORMANCE OUTCOMES:
Mechanic will:

* 2,14.2.4 Replace Commander's GPS extension (1 Hour)

MEASUREMENT:
(for each task)

Time - Between end of initiating stimuli and
During Training: completion of task.
Accuracy - As indicated by match between steps
indicated for each task and steps per-
formed by mechanic.

Time - Between end of initiating stimuli and
completion of task, not to exceed job-=
End of Training: requirements.
Accuracy As indicated by:

g mm e e -

Task 2.14.2.4 a. Screws holding GPS extension in place
at mounting bracket torqued between
70 and 80 foot-pounds (95 to 113 newton
meters).

b. Headrest assembly secured to GPS
extension.
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*TASK 2.14.2.4

REPLACE COMMANDER'S GPS LEXTENSION

PARTS:

TOOLS :

rXPENUABLES @

Washers, lock, 10 ea. (MS35338-141)

Pin, cotter, 1 ea. (MS24665-423)

Bracket, 1 ea. (X1163129)

Commander's Gunner's Primary Sight Extension Assembly

(XM63003)

Wrench, torque, 0 to 175 foot-pounds

Key, socket headscrew, 5/32 inch

Socket, socket wrench, 1/2 inch square drive, 3/4 inch
Handle, socket wrench, ratchet, 1/2 inch square drive

Grease, GAA (auto-MIL-10924)

PRELIMINARY PROCEDURES:

MEUHANTC WILL:

12,

None
1. Remove three screws and lockwashers holding headrest
assembly to commander's GPS extension using key,
2. Discard lockwashers,
3. Remove and set aside headresce assembly,
4, Using key, unscrew and remove six screws and lock-
washers securing commander's GPS extension to tank,
5. Discard lockwashers.
6. Remove cotter pin from straight pin at mounting bracket
located above eyepiece,
7. Discard cotter pin,
4. Hold sight extension and remove straight pin by hand.
9. Turn in sight extension,
10,  Inspect mounting bracket for cracks and loose screws,
NOTE Ar 1f bracket is not loose or cracked, go to
step 13, If bracket is loosce or cracked,
o to step 1,
1. Tt screws are loose, torque screws using torque

wrench boetween 70 and 84 foot=pounds (99 to 114 newton
et l'l':;) .

It bracket is cracked, do the following:

o Unucerew and remove four sorews and tockwasher
iy socket and handle.

[ Discard lockwasherys,

. Turn in bracket,

H--8




* TASK 2.14.2.4 REPLACE COMMANDER'S GPS EXTENSION (Cont'd.)

13,

14,
15,

16,

17.

18,

d. Spread light coat of grease on four screw threads.

e. Hold new bracket in place.

f. Screw in four screws and new lockwashers finger
tight.

Hold new sight extension in place and push in straight

pin by hand.

Install new cotter pin in straight pin hole.

Using key, screw in and tighten six screws and new
lockwashers.

Torque four screws at mounting bracket between 70 and
80 foot-pounds (95 to 113 newton meters) using torque
wrench.

Hold headrest assembly and align holes in headrest
mounting bracket with holes in commander's GPS extension.

Using key, install three screws and new lockwashers,
securing headrest assembly to commander's GPS extension,

FOLLOW ON PROCEDURE:

l.

REFERENCES ¢

Purge and charge commander's GPS extension assembly,

DEP 9-2350-255-20-2-3-1; pp. 3-31 to 3-34.

TIME.

1 Hour

H-9
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MODULE:

Fire Control

COMPONENT :

Cunner's Primary Sight Assembly (2,14.1)

AT i

XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

System (2.14)

PERFORMANCE OQUTCOMES :

Mechanic wil
*2.14.1.17
2.14.,1.18
2.14,1.,19
*2.14,1.20

HEASUREMENT :

1:

Purge and charge GPS. (18 minutes)

Replace GPS Filter/Clear/Shutter switch. (1 hour, 12 minutes)

Adjust GPS day
Replace GPS (2

(for each task)

During Train

Und of Train

Time -

ing:
Accuracy -
Time -

ing:

Accuracy -

sight counter rotation scaling. (51 minutes)

hours, 42 minutes)

Between end of initiating stimuli and comple-
tion of task,

As indicated by match between steps indicated
for ecach task and steps performed by mechanic.

Between end of initiating stimuli and comple-
tion of tashk, not to exceed job-time requirements.
As dndicated by:

Task 2.14.1.17

d. Bight pounds per square inch (nitropgen)
registers in GPS.,

b. GPS valve core cap in place,

lask 2.isal. 18

e ——— e e e o —eeee = e e 4 = ————————————— o

Task Jo14.01019

a. Irimpot labelled TER on GPS upper pancl

b. Conputer sclf=-test passes azimuth rate

a. Pilter/clear/shutter switeh operates
in each position,

adjusted so that signal on wavetorm A ot
strip recorder equals 2,81 volts durine
constant rate portion of computer test,

test (number 4 in tailure displav),

=10
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XM1 45E TURRET MECHANIC (Cont'd.)
COMPONENT OUTLINE

Task 2.14.1.20

de

Screws holding GPS 1in place torqued
between 360 and 432 inch-pounds (41
to 49 newton meters).,

Connectors installed on GPS.

Headrest assembly installed on mounting
bracket,

-1t
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* TASK 2.14.1.17

PURGE AND CHARGE GPS

PARTS:

TOOLS :

EXPENDABLES :

None

Kit, purging, fire control 4931-00-065-1110

Wrench, open end, 3/8 inch
Wrench, adjustable, 12 inch
Cylinder, gas, nitrogen

None

PRELTMINARY PROCEDURE:

MECHANIC WILL:

1, Position main gun over front of tank,

1. Place purging kit and gas cylinder on ground on left

side of tank.

2. Unscrew cylinder valve until gas can be heard.

3. Tighten valve by hand.

4, Screw on and tighten adapter using adjustable wrench,

5. Fully clos: regulator valve by turning counterclockwise.

6. Unscrew cylinder valve and look for pressure on high
pressure gage located closest to cylinder,

7. 1If pressure is less than 100 pounds per square inch,

replace with new cylinder of gas.
8. Enter tank and bring hose through

9, Unscrew and remove GPS valve core
wrench,

0. Screw on and tighten hose fitting
adjustable wrench,

commander's hatch.

cap using 3/8 inch

to service valve using

1. Open regulator valve by turning clockwise while watching

UTHER

2. Stop turning valve when 8 pounds per square inch is

reachaed on gaye,

3. listen 1or was coming out of relief valve,

de  Close cviwnder valve atfter five minutes

adjustable wrench,

5, lnsorew and remove hose fitting from service valve using

6. Sorew on and tighten valve core cap using 3/8 inch wrench.




TASK 2.14.1.17 PURGE AND CHARGE GPS (Cont'd.)

FOLLOW ON PROCEDURES:
None
REFERENCES :

DEP 9-2350-255-20~2-3-1; pp. 3-41 to 3-44,

TIME:

18 Minutes

H-13
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TASK 2.14.1.18 REPIACE GPS [ LETER/CLEAR/SHUTTER SWITCH

PARTS @ Switch, Filter/Clear/Shutter (MS 25085-1)
Washers, lock, 2 ea., (MS 35338-134)

TOOLS : Key, sockethead screw, 5/64 inch
Soldering iron
Screwdriver, flat tip
Knife, pocket
Pliers, slip joint
Screwdriver, cross tip

EXPENDABLES: Solder, flux cord

PRELIMINALY PEOCEDHURES
Nonhe
MECHANTIC Wil

‘. Pemove lower control panel assembly,

2. Remove two cap screws and lockwashers securing Filter/
Clear/Shutter switch to sight body using wrench.

3. Discard lockwashers.
4. (ut wires close to switch using knife.
5. Discard switch,

. Position new switch on shaft and secure with two cap
serews and new lockwashers finger tight,

7. Connect and solder wires to switch terminals using
scoldering iren and solder.

8. Tighten two screws using screwdriver.

4, Install lower control panel,

Con e Dilter oo S shutter sweitch,
REFERLNCES :

N e AR IR

TiME

Hel
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i TASK 2.14.1.19 ADJUST GPS DAY SIGHT COUNTER ROTATION SCALING
g
( PARTS: None
TOOLS : Screwdriver, cross tip, No. 2
Screwdriver, jewelers
Strip recorder, battery powered, with electrical power
EXPENDABLES:  Sealer, Glyptol, EC801
{
{ PRELIMINARY PROUCEDURES:
" None
1 MECHANIC Wiz
E 1. sSovew in and tighten plug of strip recorder cable to
1 Tecentacie of turret networks box.
h' 2o Tat the following turret switches to positions indicated:
3 swiich Location Switch Name Position
Commander's Panel AUX ILIYDR POWER ON
r Commander's Pancl TURRET POWER ON
f 6Ps FIRE CONTROL MODE NORMAL
t( GPs THERMAL TEST PATTERN OFF
computer Control POWER ON
Board
Loader's Panel GUN TURRET DRIVE POWERED

P

3. Set sensitivity control on strip recorder to "200."

Y. Thelk hattery indicator to make sure recorder is operable.
{Indicator should read "CooD." (Strip recorder cable
checks the AZ rate to computer signal to the recorder on

4 . . . .y .
test pin 85, and checks the return signal on test pin 33.)]
b
SL0 Py M50 button.,  (This will start the recorder.)
[} .. - . .
! Lo Uonerew and remove four scorews from upper trimpot cover
locaood on U206 Gpper panel using cross tip screwdriver,
Do mave o e and hoda palm o switches on gunoner's control handles.
8. ith potu switehes squeezed, push "TEST" button on compuler
contrel panet and observe sipnal on strip recorder on
1

wavetorm o,

¥ Ao i nor cabedr bed TR on GRS npe e nomel usiny
o st e et i b cdenal oheree o wavetoorm 8
' : B o ey cona bt pate o aer tion ot
Sl Gt W T Peiiir s Yo caliay seNeral e,
el O R ETEEEE S S SR T I SO GIRN SRR O
4 he ! s 2t it e (nuamee 4
b e W h loviy .

H=11
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TASK 2.14.1.19 ADJUST GPS LAY SICLT COUNTER ROTATION (Cont'd.)

10, 1ock the TCR trimpot by applying sealer when adjustment
is complete,

1. Put trimpot cover on and secure with four screws.
12. Tighten using cross tip screwdriver,
13. Push "OFF" button on strop strip recorder.

14, Unscrew and remove plug from receptacle of turret
networks box.

FOLLOW ON PROGEDURES :
None
REFVRENCES:

PEP - 27350-255-20-2-2=1; pp. 3-23 to 3-28.

i Minutes

b= L




*TASK 2.14.1.20 REPLACE GPS

PARTS: Washers, lock, 12 ea. (MS$35338-139)
GPS (number unknown)

TOOLS & Bar, pry
Brush, paint
Extension, socket wrench, 3/8 inch square drive, 6 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Socket, socket wrench, 3/8 inch square drive, 9/16 inch
Wrecker, 5-ton or equivalent lifting device
Wrench, torque, 0 to 600 inch lbs.
Eyebolt, MS51937-7 (three required)
GPS holding fixture, XM66900
GPS sling, XM65743

EXPENDABLES: Sealing compound, general purpose, MIL-5-11031
RTV Sealant, MIL-A-46106A, Type I

PRULIMINARY PROCEDURES @

f. Remove commander's GPS extension,
2. Remove GPS cover.
MECHANTC WILL:
NOTE At This task requires assistance from a 63E10
(Soldier A) and a 63F20 (Soldicer B).
1. Turn headrest locking handle to left by hand.

2. tuli headrest assembly out of mounting bracket and
set aside.

Soldier B: Position lifting device next to tank with
boom over sight,

3. Screw in and tighten three cyebolts by hand.

Lo thscrew and remove twelve screws, washers, and lock=-
wiashboers trom sight using socket, extension, and handle,

Discard Inckwashers,
Sotdicer ar ook sling to boom and eyebolts.
. Remove 11 conmectors from sight,
Sotdic: o OGperate boom to Titt out sight.
i b iyt o ldier Boin Tifting out sight.

e Guide sichit orto Gi's holding Fixtuare,

H=~17
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* TASK 2.14.1.20 REPLACE GiS (GCont'd.)
L . Soldier A: Unhook sling from sight.
:( Soldier A: Unscrew and remove three eyebolts from
: sight., Turn in sight,
t~ Soldier A: Screw three eyebolts into new sight.
Suldier A: Hook sling to three eyebolts on sight.
), Soldier B: Operate boom to lift sight,

9. Cuide sight into place on guide pins.

10, Unhook sling from eyebolts and remove sling from
boom,

Soldier A: Guide lifting device away from tank,

Soldier B: Lifting device can be moved from tank.

1l. Unscrew and remove three eyebolts from sight.

o

. Using pry bar, line up holes with top of turret,

WARNING:  Scaling compounds burn easily. Do
rot use near open fire. Sealing
may give off harmful vapor. Use in
well ventilated area.

13. Spread thin coat of sealing compound on 12 screws using
brusi,

+.  Screw in and tighten 12 screws, new lockwashers, and
washers using socket, extension, and handle.

15, Toraue screws between 360 and 432 inch-pounds (41 to
49 newton meters).

. Apply a bead of RTV sealant to turret recess lip and
gunner's primary sight flange,

17, Install 11 connectors onto sight,

8. Install headrest asscembly on mounting bracket.

9. Secure by turnineg headrest locking handle to right by
hand.

FOLLOW ON PRocGrKES ¢

T S R A L T R

R oot bl ormarte g s Ul catensioi,

=18
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*TASK 2.14,1.20

REFERENCES :

TIME:

REPLACE Gps (Cont'd.)

DEP 9-2350-255-20-2-3-1; pp. 3-18 to 3-22.

2 Hours, 42 Minutes

H- 14
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XM1 45K TURRET MECHANIC
COMPONENT OUTLINE
MODULE:
Fire Control System (2.14)

COMPONENT:
Electronics Rack Assembly (2.14.3)

PERFORMANCE OUTCOMES:
Mechonic will:

*2.14.3.1 Replace electronics rack jumper assembly (computer electronic
uanit, thermal electronics unit, LOS electronics box). (3 minutes)

#2.14 .2 % Replace electronices rack shock mounts (floor). (12 minutes)

MEASUREMENT :
(Jor cach o ask)

Time - Between end of initiating stimuli and completion
Durtng Training: of task.
Accuracy - As indicated by match between steps indicated
for cach task and steps performed by mechanic.

Time -~ Between end of initiating stimuli and completion
nd ~f Training: of task, not to exceed job~time requirements.
Accatacy - As indicated by:

Task 2.14.3.1 a. Jumper assemblies installed on each
unit or box with one lockwasher on
edach side of terminal.

r e e

Task 2.14.3.4 a. Rack scceured to shock mounts.,

b. Angle bracket secured to turret.




*TASK 2.14.3.1 REPLACE ELECTRONICS RACK JUMPER ASSEMBLY (COMPUTER ELECTRONIC
UNIT, THERMAL ELECTRONICS UNIT, LOS ELECTRONICS BOX)

b 2 e au s SEn S SEa s g )

PARTS: Jumper assembly (6 inch, 2 each) (MS25083-2006)
Jumper Assembly (10 inch) (MS25083-2CC10)
Washers, lock, 6 ea. (11835333-40)

TOOLS : Socket, socket wrench, 3/8 inch square drive, 7/16
Extension, socket wrench, 3/8 inch square drive, 6 inch
Handle, socket wrench, ratchet, 3/8 inch square drive

EXPENDABLES: None

FOLLOW ON PROCEDURES:
None
MECHANIC W1lLi:

NOTFE A: These procedures apply to jumper assemblies
to the computer electroncs unit (10 inch),
the thermal electronics unit (6 inch), and
the LOS electronics box (6 inch).

1. Unscrew and remove screw, two lockwashers, and jumper
assembly from unit using socket, extension, and handle.

« Discard jumper assembly and lockwashers.

1. TInstall new jumper assembly on unit using one new lock-
washer on each side of terminal.

4. Secure with screw using socket, extension, and handle.
FOLLOW ON PROCEDURES:

None
RS painidin

St ou=100-055="0P=2: pp. 142 and 143,
TIME:

§ finutes

n-21
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* TASK 2.14.3.4

" p— — A T T o e =

REPLACE ELECTRONLCS RACK SHOCK MOUNTS (FLOOR)

PARTS:
TOOLS :
EXPENDABLES :

Mount, shock, 2 eca. (Xt162763)
Washers, lock, 11 ea. (MS35333-40)

Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Extension, socket wrench, 3/8 inch square drive, 6 inch

Handle, socket wrench, ratchet, 3/8 inch square drive

None

PRELIMINARY PROCEDURES:

l. Remove computer electronics unit.

2. Remove
3. Remove

4, Remove

gun turret drive electronics box.
LOS electronic box.

thermal electronics unit.

Mo GHANLC VLT

1. Unscrew and remove three screws and lockwashers securing
angle bracket to turret using socket, extension, and
handle.

7. MNiscard lockwashers.

1. Unscrew and remove two screws and lockwashers from
left and right sides of rack securing rack to two shock
mounts using socket, extension, and handle.

4. Discard lockwashers.,

5. Puall out rack and set aside.

6. !Inscrew and remove two screws and lockwashers from

~ach shock mount to turret floor using socket, extension,
and handie,

/o Discard shock mounts and lockwashers,

shoet

S DLt ros new mounts fa place,
bo oavrew dnoand righten two scerews and new lockwasheon s
te cach shock nognt asingg socket, extension, and handle,

UL Mat rack din o place.

(RN sy e el i hiter two sorews and new lockwashors o
S n T b ol rack Lo o secure rack to shioc.
Bt e e e et st faa, and hand e
S PR TCIR A o thivee merenss o e e doehwast
aire e pracket tootarr el wang socket oo evte s oior,

H-22




* TASK 2.14.3.4 REPLACE ELECTRONICS RACK SHOCK MOUNTS (FLOOR)

FOLLOW ON PROCEDURES:

1. Install thermal electronics unit.
2. Install LOS electronics box.
3. Install gun turret drive electronics.

4, 1Install computer electronics unit.

REFERENCES :

DEP 9-2350-255-20-2-3-1; pp. 3-45 to 3-47.
DEP 9-2350-255-20P-2; pp. 142 and 143.

TIME:

12 Minutes

H-23
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XMI 45E TURRET MECHANIC
COMPONENT OUTLINE
MODULE:
Fire Control System (2.14)

COMPONENT:
10S Electronics Unit (2.14.4)

PERFORMANCE OUTCOMES:
Mechanic will:

*2.14.4,1 Replace LOS electronics unit (30 aiautes)

MEASUREMENT :
(for each task)

Time - Between end of initiating stimuli and
completion of task.
During Training: Accuracy - As indicated by match between steps in-
dicated for each task and steps performed
by mechanic.

Time - Between end of initiating stimuli and
completion of task, not to exceed job-
End of Training: time requirements.
Accuracy - As indicated by:

Task 2.14.4.1 a. Screw holding jumper cable to lower
left hole in LOS unit torqued between
48 to 60 inch-pounds (5 to 6 newton
meters) .

b. Seven remaining screws holding LOS
unit to rack torqued between 96 to
120 inch-pounds (11 to 13 newton
meters).

¢. Plugs screwed into LOS unit.
d. Five cables attached to TIS electronics
unit.

e. Four cables attached to computer
electronics unit.




P pepp———p—
-~

*#TASK 2.14,4,1 REPLACE LOS ELECTRONICS UNLT

PARTS: Washer, lock, 2 ea.
LOS electronic unit (XM63318)

TOOLS : Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Extension, socket wrench, 3/8 inch square drive, 6 inch
Wrench, torque, 0 to 200 inch~pounds

EXPENDABLES: Sealing compound, threadlocking, MIL-S-46163

PRELIMINARY PROCEDURES:

None

MECHANLC Wlil:

15,

Unscrew and remove two plugs from LOS electronics unit.,

I'nscrew and remove five cables from TIS electronics
unit,

Ghsorew and remove four cables from computer electronics
unit.,

Unacrew and vemove lower left screw, two lockwashers,
md jumper cable from LOS unit using socket and handle.

Discard lockwasl: r.

Unscrew and remove seven remaining screws and washers
from LOS unit using socket, extension, and handle,

Pull out 1.OS unit from rack and turn it in.
Stide new LOS unit into rack,

Spread a thin coat of sealing compound on one screw

and set oaside.
Fositlon jusper cable between two new lockwashers.,

Seewrc jumper cable and lockwashers in lower left

hele on LOS unit with screw coated with scaling compound
using socket and handle.

Torque screw boetween 48 to 60 inch=-pounds (5 to 6 newton
meters) using torque wrench,

Servw in remaining weven screws and washers to LOS unit
usine socket, ovtensiony and handle,

Torqoe serews between 96 1o 120 inch-pounds (11 to 13
newton meters ) using torque wrench,

Serew twe plints Toto LOS unat,

{
to
U
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*TASK 2.14.4.1 REPLACE LOS ELECTRONICS UNIT (Cont'd.)
i 16, Screw five cables onto TIS electronics unit.
r( 17. Screw four cables onto computer electronics unit.

FOLLOW ON PROCEDURES:

. 1, Test LOS unit.

2. Adjust normal mode elevation drife,
REFERENCES :

DEP 9-2350-255~20-2-3~1; pp. 3-43 to 3-45.
TIME:

30 Minutes
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XMI 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Fire Control System (2.14)

COMPONENT:
GPS Builistic Cover, Handle, and Linkage (2.14.7)

PERFORMANGE GUTCOMES @
Mechaia e 11

.1/ Replace GPS ballistic cover door (15 minutes)

MEASLE) b T
(ot cach Task

Time - Between end of initiating stimuli and
Durioe oo completion of task.
Accuracy - As indicated by match between steps
indicated for each task and steps per-
formed by mechanic.

Time - Between end of initiating stimuli and
completion of task, not to exceed job-
End of Itabuiag. time requirements.

Accuracy - As indicated by:

, Task 2.14,.7.1 a. GPS lenses not damaged.

b. Daylight and Thermal ballistic docrs
open and close.

H=-27
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TASK 2.14.7.1 REPLACE GPS BALLISTIC COVER DOOR

& al

t(’ PARTS: Door (left) (XM68023)

- Door (right) (XM68024)

3

- TOOLS : Socket, socket wrench, 3/8 inch square drive, 3/4 inch

s Handle, socket wrench, ratchet, 3/8 inch square drive
Punch, drive pin, tapered, 1/8 inch point
Hammer, hand, ball peen

1 Pliers, slip joint

EXPENDABL.ES : None

9 PRELLGTUARTS FaOCEDURES

None
MLCHAS O Wil
NOTE A: The two doors are different in size and

shape, but the same procedure is used
for both doors.

CAUTION: Do not let anything touch GPS
lenses, Do not try to clean them,
Lenses may be damaged by such
contact,

l. Open ballistic doors.

2. Unscrew and remove two screws from door using socket
and handle.

3. Tap out two spring pins sccuring two straight pins
using punch and hammer,

4. Pull out spring pins with pliers,

>  Remove two straight pins,

h., Litt off door and turn in

7. Put new door in place and put in two straight pins,

8. brive two spring pins into place using hammer.

Jo o vorew in and tishten two scerews using socket ond hanlice.

v se Close ballistic doors,

H-28




TASK 2.14.7.1 REPLACE GPS BALLISTIC COVER DOOR (Cont'd.)

FOLLOW ON PROCEDURES:
None
REFERENCES ;

DEP 9-2350~255-20-2~3-~1; pp. 3-67 and 3-68.
DEP 9-2350-255-20P-2; pp. 146 and 147,

TIME:

15 Minutes

H=-29
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MODULE:
Fire Control System (2.14)

COMPONENT:

XMI 45E TURRET MECHANIC

COMPONENT OUTLINE

Gunner's Auxiliary Sight Assembly (2.14.8)

PERFORMANCE OUI'COMES:

Mechanic will:

*¥2.14.8.3 Purge and charge GAS. (12 minutes)

#2.14.06.7 Repluace GAS panel reticle power switeh (30 minutes)

M ASUREMENT:
(f'(/l (ST (.'.:&k)

HERTE
During 1.aliia:

Aaccura]y

L1l
e o
t I

{
Vol looxn. 3
i
i
!, -

Butween end of initiating stimuli and
completion of task.

As indicated by match between steps
indicated for each task and steps per-
formed by mechanic.

Between vad ol {nitiating stimull and
completion ot task, not to exceed job-
time requirements.

As indicated by:

1. Eight pounds per square inch (nitrogen)
registers in GAS.,

b. GAS airv valve cap in place.

a.  GAL pancl reticle switeh operates
to brighten and dim GAS reticle.
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* TASK 2.14.8.3 PURGE AND CHARGE GAS

PARTS: None

EXPENDABLES: None

TOOLS: Wrench, adjustable, 10 inch

Wrench, open end, 3/8 inch
Kit, purging, fire control 4931-00-065-1110
Cylinder, gas nitrogen

1.

MECHANIC WILL:

5.
6.
7.

8.

REFERENCES:

Y WTYTYREv YT

TIME:

b .

b None

PRELIMINARY PROCEDURE:

Position main gun over front of tank.

Set up purging and charging equipment,

Unscrew and remove air valve cap from GAS using open
end wrench.

Screw in and tighten hose fitting to air valve on sight
using open end wrench.

Open pressure regulator valve on cylinder until low
pressure gage shows eight pounds per square inch.

Purge GAS for five minutes.
Close valve and pressure regulator valve on cylinder.

Unscrew and remove hose fitting from air valve on
sight using open end wrench.

Screw in and tighten valve cap onto GAS using open end
wrench,

FOLLOW ON PROCEDURES:

bEP 9-2350-255-20-2-3-1; pp. 3-87 to 3-89,

12 Minutes

H-31
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* TASK 2.14,.8.7

T

REPLACE GAS PANEL RETICLE POWER SWITCH

PARTS:

TOOLS:

EXPENDABLES :

Washers, lock, 6 ea. (number unknown)
Gasket (number unknown)

Nut (number unknown)
Switch, toggle (number unknown)

Key, socket head screw, 5/64 inch
Wrench, open end, 9/16 inch
Soldering iron

Wrench, open end, 5/8 inch

Solder, flux cord
Sealing compound, thread locking MIL-5-46163

PRELIMINARY PROCEDURES:

MECHANIC WILL:

None

1. Unscrew and remove two setscrews from three control knobs
using key.

2., Unscrew and remove boot from base of reticle illumination
control using 5/8 inch wrench,

3. Discard boot.

4, Unscrew and remove six screws and lockwashers from GAS
panel using key.

. Discard lockwashers,

5
6. Take panel off main housing.
7. Remove and discard gasket,

8

. Unsolder two wires from reticle power switch using
soldering tron,

9, Unscrew and remove nut from switch using 9/16 inch wrench,
0. Discard nut,

1. Remove and discard switch,

2. Put new switch in panel.

3. Screw on and tighten new nut using 9/16 inch wrench.

4, Apply sealing compound around nut,

5. Solder two wires to switch using soldering iron and
solder flux.

H~32




*TASK 2.14.8.7 REPLACE GAS PANEL RETICLE POWER SWITCH (Cont'd.)

16. Put new gasket on panel,

17. Put panel on main housing,

on panel using key.

illumination control using 5/8 inch wrench,

20. Install three control knobs and secure with two
setscrews on each knob using key.

FOLLOW ON PROCEDURES:
None
REFERENCES :
DEP 9-2350-255-20-2-3-1; pp. 3-98 to 3-100.

TIME:

.vzwrv P v‘ i—.‘.'w rryy
.y ..

30 Minutes

0~ s
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18. Screw in and tighten six screws and new lockwashers

19. Screw in and tighten new boot to base of reticle




XMI 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Fire Control System (2.14)

COMPONENT:
Commander's Weapon Station Sight Assembly (2.14.9)

PERFORMANCE OUTCOMES :
Mechanic will:

* 2.14.9.3 Purge and charge CWS sight (21 minutes)

MEASUREMENT:

(for each task)

Time - Between end of initiating stimuli and completion
Duriag Training: of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.
Time - Between end of initiating stimuli and completion

End of Training: of task, not to exceed job-time requirements.
Accuracy - As indicated by:

Task 2.14.9.3 a. Five to seven pounds per square inch
(nitrogen) gas comes out of relief valve.

b. No water comes out of relief valve.

c. CWS valve cap in place.

H-34
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*TASK 2.14.9.3 PURCGE AND CHARGE CWS SIGHT

PARTS : None

TOOLS : Wrench, open end, 3/8 inch
Wrench, open end, 1/2 inch
Wrench, open end, 1/2 inch
Tank, nitrogen, dry
Kit, purging, SC 4931-59CL-J54

EXPENDABLES: None

PRELIMINARY PROCEDURE:

i.

MECHANIC WILL:

9.

10,

Remove CWS.

Look for ice or dirt on charging valve.

Clean off valve if necessary.

Unscrew and remove charging valve cap using 3/8 inch
wrench,

Open nitrogen tank valve for one or two seconds.
Screw on and tighten regulator using 1 1/2 inch wrench.
Turn T-handle on regulator fully to left.

Open nitrogen tank valve and look for more than 100
pounds of pressure on gage. (If pressure is less
than 100 pounds, get a new tank.)

Turn T-handle on regulator to right until five to
seven pounds of pressure show on gage.

Let gas flow through hose for five to ten seconds,
then close tank valve,

Surew on and tighten nut on hose to charging valve
using 1/2 inch wrench,

-
| CAUTION: Do not allow more than seven pounds
! of pressure flow into sight.
i Damage to inside will occur,

Open tank valve and look for five to seven pounds of
Proessure ol gPagee.

Turn T-handle on regulator to right while listening
for pas coming out of relief valve.

H=35




* TASK 2.14.9.3 PURGE AND CHARGE CWS SIGHT (Cont'd.)

NOTE A: Gas should come out at five to seven
pounds of pressure, If gas comes out
below five pounds of pressure or does
not come out at eight pounds of pressure,
replace relief valve,

13. Let gas come out of relief valve for five minutes or
until all traces of water are gone.

14, Close tank valve.
15. Watch gage for five minutes,

NOTE B: 1If pressure does not drop below five
pounds, servicing 1s completed; go to
step 16, If pressure drops below five
pounds, turn and replace sight.

16. Slowly unscrew and remove hose fitting from charging
valve using 1/2 inch wrench,

Eii 17. Screw on and tighten valve cap finger tight,
Ei -j FOLLOW ON PROCEDURES:

; 1. Install CWS,

*ﬂ 2. Boresight CWS sight.

g REFERENCES :

DEP 9-2350-255-20~2-3-1; pp. 3~-111 to 3-114.

TIME:

21 Minutes

H-36
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XMI 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Fire Control System (2.14)

COMPONENT :
Computer Electronics Unit (CEU) Assembly (2.14.10)

PERFORMANCE OUTCOMES:
Mechanic will:
*/#2.14.10.1 Replace computer electronics unit (CEU) (48 minutes)

MEASUREMENT:

(for each task)

Time - Between end of initiating stimuli and completion
During Training: of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.
Time - Between end of initiating stimuli and completion

End of Training: of task, not to exceed job-time requirements.
Accuracy - As indicated by:

Task 2.14.10.1 a. Screws holding CEU to rack torqued
between 360 and 432 inch-pounds (41
to 49 newton meters).

b. Jumper assembly attached to face of
CEU.

c. Cable connecters attached to CEU.

H-37
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*/#TASK 2.14.10.1 REPLACE COMPUTER ELECTRONICS UNIT (CEU)

R Tl

:! PARTS : Computer Electrical Unit (XM67194)
N Washers, lock, 2 ea,

TOOLS : Handle, socket wrench, ratchet, 3/8 inch square drive
- Socket, socket wrench, 3/8 inch square drive, 7/16 inch
= Socket, socket wrench, 3/8 inch square drive, 9/16 inch
‘! Universal joint, socket wrench, 3/8 inch square drive
Wrench, torque, 0 to 600 inch-pounds

& EXPENDABLES: None

PRELIMINARY PROCEDURES:
None
*‘ MECHANIC WILIL:

1. Disconnect three electrical cable connectors from CEU,

- 2. Remove one screw and two lockwashers securing jumper
: assembly to face of CEU using 7/16 inch socket and

handle,

3. Discard lockwashers.

4, Remove three screws and washers securing CEU to rack
using 9/16 inch socket, universal joint, and handle.

5. Remove CEU from rack and turn in.
6., Place new CEU into rack.

7. 1Install three screws and washers securing CEU to rack
using 9/16 inch socket, universal joint, and handle.

8, Torque screws between 360 and 432 inch pounds (41 to
49 newton meters).,

9., Tostall jumper assembly on face of CEU using one new
lockwasher on each side of terminal,

10, Secure with screw using 7/16 inch socket and handle.

11, Connect three electrical cable connectors to CEU.

1

,‘ FOLLOW ON PROCEDURE:

{

! 1. Perform welf test of computer,

§

[ REFEREN: .t

.

4

K DEP 2--27350-255-2=-3=13 pp. 3=117 to 3=119,
TIME:

48 Minates
] 1H-38
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MODULE:
Fire Control System (2.14)

COMPONENT :

XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

Gun Turret Drive (GTD) Electronics Unit (2.14.12)

PERFORMANCE OUTCOMES:

Mechanic will:

¥ 2.14.12.2 Replace gun turret drive electronics unit. (36 minutes)

MEASUREMENT:

(for each task)

1ime

During Training:
Accuracy
Time

End of Training:
Accuracy

Between end of initiating stimuli and completion

or

task.

As indicated by match between steps indicated
for each task and steps performed by mechanic.

Between cod of initiating stimuli and completion
of task, not to exceed job-time requirements.
As irdicated by:

Task 2.14.12.2

a.

Screws holding GTD unit to rack torqued
between 96 and 120 inch-pounds (11 to
14 newton meters).

Screw nnlding jumper assembly to terminal
torqued between 48 and 60 inch-pounds
(5 to 7 newton meters).

Electrical connectors attached to top of
GTD unit.

Electrical connectors attached to iecep-
tacles J2 and J4.

H~3Y




S s MDY ISt M

*TASK 2.14.12.2 REPLACE GUN TURRET DRIVE (GTD) ELECTRONICS UNIT

!! PARTS: Gun turret drive electronics box (NPN)
. Washer, lock, 2 ea. (MS35333-40)
TOOLS : Socket, socket wrench, 3/8 inch square drive, 7/16 inch
- Handle, socket wrench, ratchet, 3/8 inch square drive
'! Wrench, torque, 0 to 200 inch pounds
Pliers, slip joint, conduct style, plastic jaw inserts

Extension, socket wrench, 3/8 inch square drive, 6 inch

EXPENDABLES: Sealing compound, thread locking, MIL-S~46163

PRELIMINARY PROCEDURES:
None
MECHANIC WILL:
1. Unscrew and remove electrical connectors from receptacles

J2 and J4 from front of thermal imaging unit.

2. Unscrew and remove screw, two lockwashers, and jumper
assembly from top of GTD unit using socket, extension,

and handle.
3. Discard lockwashers,

4, Unscrew and remove three electrical connectors from top
of GTD unit by hand.

5. Unscrew and remove eight screws and washers securing
GID unit to rack using socket and handle,

6. Pull out GTD unit and turn it in,
7. Slide »ew GTD unit into rack.

8. Screw in and tighten cight screws and washers securing
GTD unit to rack using socket and handle.

9, Torque screws between 96 and 120 inch-pounds (11 to 14
newten meters) using torque wrench.

10, Spread secaling compound on threads of screw uscd to
scecure jumper assembly.

1. lustall jumper assembly usiog one new lockwasher on
cach side of terminal and secure with screw using socket,
vxtension, and handle,

1. Torgue screw botween 48 and 60 inch-pounds (5 to 7 newton
meters) usling torque wrench.,

v v w
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* TASK 2.14,12.2 REPLACE GUN TURRET DRIVE (GID) ELECTRONICS UNIT

13. Screw in and tighten three electrical connectors
to top of GTD unit by hand.

l4, Screw in and tighten electrical connectors to
receptacles J2 and J4 using pliers.

FOLLOW ON PROCEDURES:

1. Perform test GTD and stabilization system.

2., Perform GPS day sight counter rotation sealing.

REFERENCES :
“!' DEP 9-2350~255-20-2-3-1; pp. 3-141 to 2-153.
-

TIME:

36 Minutes

T

v wfr‘r'vvv'
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MODULE:

COMPONENT:

Mechanic will:

MEASUREMENT:

(for each task)

P4

b .

b During Training:
b

s

{

Y End of Training:
s

[

.

Fire Control System (2.14)

Crosswind Sensor (2.14.13)

PERFORMANCE OUTCOMES :

Time

Accuracy

Time

Accuracy

BN Pkt s Juns SeniChenh ekt Mk i St il et e

XM1 45E TURRET MECHANIC

COMPONENT OUTLINE

E! * 2.14.13.3 Replace crosswind sensor (44 minutes)

Between end of initjating stimuli and completion
of task.

As indicated by match between steps indicated
for each task and steps performed by mechanic.

Between end of initiating st imuli and completion
of task, not to exceed job-time requirements,
As indicated by:

T

Y

T
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Task 2.14.13.3

a. Ground strap installed on sensor stud and
each side of terminal.

b. Arrow on top of sevsor lined-up with
center front of tank.

Gasket in place on sensor lip.

d. Electrical cable connector attached to
receptacle.

e¢. Cover attached to crosswind sensor

li-4Z
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* TASK 2.14.13.3 REPLACE CROSSWIND SENSOR

PARTS: Gasket (XM7955)
Crosswind sensor (XM64000)
Washer, lock, 2 ea. (MS35333~40)
Washer, coned, 6 ea. (XM65408-1)
Cover (XM69199)

TOOLS: Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Socket, socket wrench, 3/8 inch square drive, 3/8 inch

EXPENDABLES: Rags, wiping
Scolvent, cleaning, P-D~680, type 11

PRELIMINARY PROCEDURY.:

1.

MECHANIC WILL:

8.
9.
10.

Erect crosswind sensor,

Unscrew and remove six screws and coned washers from
cover using 7/16 inch socket and handle.

Discard coned washers.

Remove cover and inspect for cracks. (If cracked,
get a new cover.)

Unscrew and remove electrical cable connector from
receptacle by hand.

Unscrew and remove dummy connector cover from dummy
connector,

Put dummy connector cover on receptacle.

Unscrew and remove screw and two lockwashers securing
pround strap using 7/16 inch socket and handle.

Discard lockwashers,
Unscrew and slip off coupling from sensor by hand.,

Remove gasket from sensor and inspect gasket for cuts
and chips. (Lf damaged, replace gasket,)

CalinTON:  Sensor must be pulled out of
retainer to avoid damage to elec-
tronic harness,

L
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* TASK 2.14,13.3

REPLACE CROSSWIND SENSOR (Cont'd.)

11,
12,

13.
14,

15.

16,

17,
18,

19.

21,
22,
23,
24,

25,

26,
27,
28.

29,

Slowly 1lift sensor out of retainer,

Unscrew and remove nut, flat washer, and ground strap
from sensor stud using 3/8 inch socket and handle,

Turn in sensor and wiring harness,

Unscrew and remove nut from stud on new sensor using
7/16 inch socket and handle.

WARNING: Cleaning solvent burns easily.
Do not use solvent near open fire.

Ciean area around sensor stud with solvent and rag and
dry with clean rag.

Install ground strap on sensor stud using one new
lockwaslier on each side of terminal,

Sccure with nut using 7/16 inch socket and handle.

Lower electrical harness through top of retainer and
out of opening near dummy connector.

Line up arrow on top of sensor with center front of
tank.

Lower sensor into retainer., (Make sure pin in bottom
of retainer goes into hole on bottom of sensor.)

Put gasket on sensor lip,
Slide coupling down sensor to retainer,
Screw on and tighten coupling by hand.

Clean area around ground strap hole with solvent and
rag and dry with clean rag.

Install ground strap using one new lockwasher on each
side of terminal.

Unscrew dummy connector cover from receptacle,

Screw cap into dummy connector,

Screw on and tighten electrical cable connector to
receptacle,

Hold cover on mount and secure with six screws and new

coned washers using 7/16 inch socket and handle,

Qo

FOLTOW ON PROCEDURES ;

CLFRERENCES @

I

)

s . 17 .
Goconpuler aedcbest,

Civan sensor,

vore iR o 3=1710 3-179 to 3-182,
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*TASK 2.14.13.3 REPLACE CROSSWIND SENSOR (Cont'd.)

TIME:

44 Minutes

H-45
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MODULE:
Fire Control System (2.14)

COMPONENT:
Cant Assembly (2.14.14)

PERFORMANCE OUTCOMES :

Mechanic will:

XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

* 2.14.14.2 Replace cant unit (15 minutes)

MEASUREMENT:

(for each task)

Time -

During Training:
Accuracy -
Time -

End of Training:
Accuracy -

— e

Between end of initiating stimuli and completion

of task.

As indicated by match between steps indicated
for each task and steps performed by mechanic.

Between end of initiating stimuli and completion

of task, not to exceed job-time requirements.
As indicated by:

Task 2.14.14.2

a. Screws holding cant unit to turret
torqued between 30 and 36 foot-pounds
(41 to 49 newton meters).

b. Electrical connector attached to cant
unit.
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* TASK 2.14.14.2

REPLACE CANT UNIT

PARTS:

TOOLS :

EXPENDABLES:

Cant Unit Assembly (XM61470)

Handle, socket wrench, ratchet, 1/2 inch square drive
Extension, socket wrench, 1/2 inch square drive, 5 inch

Socket, socket wrench, 1/2 inch square drive, 9/16 inch
Wrench, torque, 0 to 150 foot-pounds

Brush, wire

Solvent, cleaning P-D-680, type 11
Rags, wiping

PRELIMINARY PROCEDURES:

MECHANLIC WILIL:

FOLLOW &N prodh,

REFERBNCES

1. FEngage elevation lock,

2, Manually traverse turret as needed for access.

1. Disconnect electrical connector from cant unit,

2. Hold cant unit with hand and unscrew and remove thr
screws and washers securing cant unit to turret usi

socket, extension, and handle,

3., Turn in cant unit.

WARNING: Solvent P-D-680, type 11 burns
easily. Do not use solvent near
open fire,

4, Clean mounting pad with solvent, rag, and brush and
dry with clean rag.

5. Put new cant unit in place.

6. Secure with three screws and washers using socket,
extension, and handle.

7. Torque screws between 30 and 36 foot-pounds (41 to
newton meters) using torque wrench,

8., Connect electrical connector to cant unit.

DURL:

. Banocompater self-test,

DEE 9=2350=205=0=2=9=1; npo 3=183 1o =14,
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* TASK 2.14.14.2 REPLACE CANT UNIT (Cont'd.)

TIME:

15 Minutes
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XMI 45E TURRET MECHANIC
COMPONENT OUTLINE

h o AR R AR

MODULE:
Fire Control System (2.14)

COMPONENT :
Rate Gyroscope Assemblies (2.14.15)

PERFORMANCE OUTCOMES:
Mechanic will:

2.14.15.1 Replace hull gyroscope (30 Minutes)

MEASUREMENT:

(for each task)

Time - Between end of initiating stimuli and completion
During Training: of task.
Accuracy - As indicated by match between steps indicated

for each task and steps performed by mechanic.

Time - Between end of initlating stimuli and completion
End of Training: of task, not to exceed job-time requirements.
Accuracy ~ As indicated by:

Task 2.14.15.1 a. Screws holding gyroscope in place
torqued between 96 and 120 inch-
pounds (11 to 14 newton meters).

: b. Electrical connector attached to
1 gyroscrope.
4
L'.
3
4
b
o
b
g
]

Y

}
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TASK 2.14.15.

1 REPLACE HULL GYROSCOPE

PARTS: Gyroscope, hull (P30766)

TOOLS : Handle, socket wrench, ratchet, 3/8 inch square drive
Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Universal, socket wrench, 3/8 inch square drive, 2-inch
Wrench, torque, 0 to 200 inch pounds

EXPENDABLES: Sealing compound, thread locking MIL-S-46163

PRELIMINARY PROCEDURE:

1. Manually traverse turret to position main gun over
left rear fender.

MECHANIC WILL:

1. Open turret floor access door.
2. Unscrew and remove electrical connector by hand.

3. Hold gyroscope and unscrew and remove four screws
and washers using socket, universal joint, and handle.

4. Remove gyroscope and turn it in.
5. Spread compound on four screw threads.

6. Hold new gyroscope in place and secure with four screws
and washers using socket, universal joint, and handle.

7. Torque screws between 96 and 120 inch pounds (11 to 14
newton meters) using torque wrench.

8. Push on and tighten electrical connector by hand.

Close turret floor access door.

FOLLOW ON PROCEDURE:

REFERENCES :

il "”'; B

1. Test gyroscope.,

DEP 9-2350-255-20-2-3-1; pp. 3-187 and 3-188.

s Minutes
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE
MODULE:
Fire Control System (2.14)

COMPONENT:
Gunner's Handle Assembly (2.14.16)

PERFORMANCE OUTCOMES :

Mechanic will:

* 2.14.16.1 Replace Gunner's control handle assembly (24 minutes)

MEASUREMENT:
(for each task)

. Time - Between end of initiating stimuli and completion
During Traininyg: of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimull and completion
End of Training: of task, not to exceed job-time requirements.
Accuracy As indicated by:

Task 2.14.16.1 a. Screws holding Gunner's handle in place
torqued between 180 and 200 inch-pounds
(20 to 23 newton meters).

b. Emergency mode azimuth and elevation

:- drift adjusted.

¢

=4

¢

4

b

b

¥
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3
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* TASK 2.14.16.1 REPLACE GUNNER'S CONTROL HANDLE ASSEMBLY

PARTS: Handle, gunner's (NPN)

TOOLS: Extension, socket wrench, 3/8 inch square drive, 6 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Socket, socket wrench, 3/8 inch square drive, 9/16 inch
Wrench, torque, 0 to 600 inch pounds
Wrench, box end, 15/64 inch

EXPENDABLLES: Sealing compound, thread locking, MIL-S-46163

MECHANIC WILL:

9.

PRELIMINARY PROCEDURES:

None

Unscrew and remove electrical connector by hand.

Unscrew and remove three screws and washers from left
side of gunmer's control assembly using socket, extension,
and handle.

Turn in gunner's handles.
Check emergency mode azimuth and elevation drift.
Adjust if needed. (See Task 2.7.4.4.)

Put three washers on screws and spread compound on
threads of screws.

Hold new handie in place and secure with three screws
using socket, extension, and handle.

Torque screws between 180 and 200 inch pounds (20 to
23 newton meters) using torque wrench.

Screw on and tighten electrical connector by hand.

FOLLOW ON PROCEDURE:

1.

REFERENCES -

TIME-

3/
£k

,f
t
;
|
E
|

Test gunner's handle.

P 9-21350-295-2-3~-1; pp. 3-197 to 3-198.

Minutes
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- XM1 45E TURRET MECHANIC |
- COMPONENT OUTLINE |

j MODULE:

o Fire Control System (2.14)

A COMPONENT:
Laser Rangefinder (2.14.17)

PERFORMANCE OUTCOMES:
Mechanic will:

*2.14.17.3 Purge and charge laser rangefinder (24 minutes)
|
|

MEASUREMENT:
(for each task)

Time - Between end of inititaing stimuli and completion i
During Training: of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time Between end of initiating stimuli and completion
End of Training: of task, not to exceed job-time requirements.
Accuracy As indicated by:

Task 2.14.17.3 a. Five pounds per square inch (nitrogen)
registers in laser rangefinder.

b. Screws and packing in exhaust and
entrance ports.

H=53
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* TASK 2.14.17.3

PURGE AND CHARGE LASER RANGEFINDER

PARTS:

TOOLS :

EXPENDABLES :

Packing, preformed (NPN)

Screwdriver, cross tip, Number 1, 3 inch
Wrench, open end, 3/8 inch

Kit, purging, fire control, 4931-00-065-1110
Cylinder, gas, nitrogen

Grease, braycote 3L-38RP

PRELIMINARY PROCEDURE:

MECHANIC WILL:

1. Position main gun over front of tank.

NOTE A: This task 1s performed by two mechanics.

They are described as Soldier A and
Soldier B,

1. Soldier A/B: Place purging kit and gas cylinder on

ground on left side of tank.

2. Soldier A: Unscrew cylinder valve until gas can be
heard.

3. Soldier A: Tighten valve by hand.

4, Soldier A: Screw on and tighten adapter using adjustable
wrench,

5. Soldier A: Fully close regulator valve by turning counter-

clockwise.

6. Soldier A: Unscrew cylinder valve and look for pressure
on high pressure gage located closest to
cylinder. (If pressure is less than 100
pounds per square inch, replace with new

cylinder of gas.)

Enter tank and bring hose through commander's
hatch.

7. Soldier B:

8., Soldier B: Unscrew and remove entrance port screw and

exhaust port screw using screwdriver,
9. Soldier B:
0. Soldier b:

Remove and discard packing from exhaust port.

Screw on and tighten hose fitting to entrance
port using adjustable wrench.

1. Soldier A: Open regulator valve by turniap clockwise while

watching gage,

2, Soldicer A:  Stop turning valve when 5 pounds per square

inch is reached on gage.

H=-54
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* TASK 2.14.17.3 PURGE AND CHARGE LASER RANGEFINDER (Cont'd.)

13.

14.
15.

16.

17.

18.
19.

Soldier

Soldier

Soldier
Soldier
Soldier

Soldier

B

B:

Soldier A/B:

Listen for gas coming out of exhaust port.

Purge rangefinder for five minutes.

Close cylinder valve after five minutes
and tell Soldier B that valve is closed.

Unscrew and remove hose fitting from entrance
port using adjustable wrench.

Screw in and tighten screw and new packing
into exhaust port.

Screw in and tighten screw into entrance port.

Remove purging kit,

FOLLOW ON PROCEDURES:

None
REFERENCES :

DEP 9-2350-255-20-2~1; pp. 2-23 to 2-25.
TIME:

24 Minutes
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XM1 4515 TURRET MLECHANIC
COMPONENT OUTLINE
MODULE:
Fire Control System (2.14)

COMPONENT:

Thermal Imaging System (2.14.18)

PERFORMANCE OUTCOMES :
Mechanic will:

2.14.18.6 Clean TIS image control unit optical surface. (6 minutes)

MEASUREMENT:
(for each task)

Time - Between end of initiating stimuli and completion
During Training: of rask,
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
of task, not to exceed job-time requirements.
End of Training: Accuracy - As indicated by:

Task 2.14.18.6 a, Dirt removed from outside glass under |
ballistic shield. |
b, Windows not scratched. ‘

H-56




TASK 2.14.18.6

CLEAN TIS IMAGE CONTROL UNIT OPTICAL SURFACE

PARTS:

TOOLS:

EXPENDABLES :

None
Brush, artist's
Clean water

Cleaning compound, optical lens P-C-438
Paper, lens tissue, NNN-P-40, type IV

PRELIMINARY PROCEDURES:

MECHANIC WILL:

FoLLuW Ol PROC

T

None

1. Open GPS left ballistic door.

NOTE A: The TIS germanium window is delicate. Tt
is to be cleaned only when proper operation
of TIS requires it. Do not scratch the
windows and do not apply excessive finger
or water pressure., Do not clean this window
with dry cloth or dry tissue as the surface
is easily damaged,

2. Rinse outside glass under ballistic shield with clean
water until all dirt is removed.

3, 1If further cleaning is necessary, thoroughly soak lens
tissue with cleaning compound.

4, Gontly clean glass using light pressure and swirling or
dabbing motion,

5. Flush with clean water and let glass air dry.

6. Brush lenses lightly using artist's brush to remove dust.

7. Clean lenses by thoroughly soaking lens tissue with
cleaning compound and gently clean lenses using light
pressere and swirling or dabbing motion,

8. Close GPS lett batlistic door,

SLDURES

Nu]\n'

DEP 92 350=-250~20=2=1; p. 2=10,

6 Minut-
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

'(i MODULE:
- Fire Control System (2.14)

COMPONENT:
' Remote Thermometer (2.14.19)
\A

PERFORMANCE OUTCOMES:

Mechanic will:

! 2.14.19.1 Replace remote thermometer (24 minutes)

‘ MEASUREMENT ;

- (for each task)

F@ Time - Between end of initiating stimuli and completion
r During Training: of task.

3 Accuracy - As indicated by match between steps indicated

for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
End of Training: of task, not to exceed job-time requirements.
Accuracy - As indicated by:

Task 2.14.19.1 a. Remote thermometer registers ammunition
temperature.

[ H-584




TASK 2.14.19.1 REPLACE REMOTE THERMOMETER

) PARTS : Thermometer (XM66028)

- L Grommet, rubber (!1535489-101)

- Washer, lock, 9 ea. (MS35333-36)
i TOOLS: Screwdriver, flat tip
! Wrench, combination, 7/16 inch

[ Wrench, combination, 11/16 inch
’

EXPENDABLES: None

o PRELIMINARY PROCEDUKES:

S 1. Open ready ammunition door,

2. Rowmove commander's oddment box.

F. 3. Remove power control unit bracket.
by
b

4. Remove commander's control panel.
I -
: 5.  Remove commander's control handle.
Fc MECHANLC WLILL:
4
! 1. Unserew and remove three screws and lockwashers from
1 three straps using 7/16 inch wrench,
’ 2. Discard lockwashers,
p 3. Rewove three straps.
f 4, Unscrew and remove three screws and lockwashers from
& three clamps using 7/16 inch wrench.
s

5. Dbiscard lockwashers.,
g 6. Remove three clamns,
b . .
X 7. Remove grommet from plate and discard g rommet.

l WARNING:  Cable may be in with other cables.
| Caie must be used when taking

¢ cabiv out Lo sepdrate wires,
b - ——— i+ ———— -
i 8. Unuercew oo renove three screws and lockwashers from
[ therinon, 1o L ing, sclewdriver,
4 N Stacarid b0 e hera,
s
K
4
4

K H=50
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TASK 2.14.19.1 REPLACE REMOTE THERMOMETER (Cont'd.)

10. Remove thermometer bulb from tubing and bracket in
ammunition compartment by holding swivel nut with
7/16 inch wrench while unscrewing bulb with 11/16
wrench,

11, Carefully guide cable out through two bulkhead plates.
12, Turn in thermometer,

13. Guide new thermometer bulb and cable in through two
bulkhead plates.

l4. Secure bulb in place by holding swivel nut with 7/16
inch wrench and tightening nut with 11/16 inch wrench,

15. Put three clamps and three straps on cable,

16. Secure with six screws and new lockwashers using 7/16
inch wrench,

17. Hoid thermometer in place,

18. Secure with three screws and new lockwashers using
screwdriver.,

19. Put grommet over cable and slide grommet into plate
hole,

FOLLOW ON PROCEDURES:

1. Close ammunition door.

2. install commander's control panel,
3, Install commander's control handle,
. Install commander's oddment box.

vheok out remote thermometer gage,

o owun
L]

Install power control unit bracket.
REFERENCES :

DEP 9=2350-255=20=2=3~1; pp. 3-235 to 3=240,
TIMNL:

24 Minutes
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XM1 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Fire Control System (2.14)

COMPONENT:
Loader's Unity Periscope (2.14.20)

PERFORMANCE OUTCOMES:
Mechanic will:
2.14.20.1 Replace Loader's periscope mirror mount assembly (14 minutes)

MEASUREMENT:

(for each task)

Time - Between end of initiating stimuli and completion
During Traininy: of task.
Accuracy - As indicated by match between steps indicated

for each task and steps performed by mechanic.

Time - Between end of initiating stimuli and completion
End of Training: of task, not to exceed job-time requirements.
Accuracy - As indicated by:

— —
Task 2.14.20.1 a. New mirror mount assembly installed.
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TASK 2.14.20.1 REPLACE LOADER'S PERISCOPE MIRROR MOUNT ASSEMBLY

PARTS:

TOOLS:

EXPENDABLES :

Mirror mount assembly (XM65473)
Pin, cotter (MS24665-170)

Pliers, slip joint

None

PRELIMINARY PROCEDURES:

None

MECHANIC WILL:

1. Remove two special screws and clamps from periscope sides
by holding screwhead with one hand and remove threaded
clamp with other hand. (Mirror mount will swing down).

2. Hold mirror mount with one hand.

3 Remove cotter pin and straight pin using pliers.
4. Discard cotter pin.
5

Pull mirror mount assembly out of periscope housing and
turn in.

6. Position new mirror mount assembly in periscope housing
aligning pin holes.

7. Position straight pin in pivoting holes and push in by
hand.

8. Install new cotter pin in straight pin hole using pliers.

9. Position mirror mount assembly aligning holes of mirror
mount with holes on periscope housing.

10. Secure with two special screws and clamps.

11. Push mirror mount up and tighten clamp hand tight.

tOLLOW ON PROCEDURES:

REFERENCES :

TIME:

P RPN,

None
DEP 9 2350-255=20-2-3-1: pp. 3-229 to 13-2133,
14 Minutes

H-62

e e e B e R B el o s St b o s B i Bl O e Bt A et Wosrains = svovns s et s e J




T W T T
- . .

(am an an g ]ww‘fv, .'ﬂv.

LS aan aaee A o)
-

XMl 45E TURRET MECHANIC
COMPONENT OUTLINE

MODULE:
Fire Control System (2.14)

COMPONENT:
Commander's Control Handle (2.14.22)

PERFORMANCE OUTCOMES:
Mechanic will:

*#) 14,021 Replace Commander's control handle assembly (18 minutes)

MEASUREMENT -
(for each task)
Time -~ Between end of initiating stimuli and completion
During Training: of task.
Accuracy - As indicated by match between steps indicated
for each task and steps performed by mechanic.

Time -~ Between end of initiating stimuli and completion
of task, not to exceed job-time requirements.
Accuracy - As indicated by:

e i e i e e

Task 2.14.22.1 a. Screws holding control handle assembly
in place torqued between 360 and 430
inch-pounds (41 to 49 newton meters).

b. Electrical connector attached to control
handle assembly.

li-63




*/#TASK 2.14,22.1 REPLACE COMMANDER'S CONTROL HANDLE

PARTS: Control assembly, commander's (P30764)

TOOLS : Extension, socket wrench, 3/8 inch square drive, 6 inch
Handle, socket wrench, ratchet, 3/8 inch square drive
Socket, socket wrench, 3/8 inch square drive, 7/16 inch
Wrench, torque, 0 to 600 inch pounds

EXPENDABLES: Sealing compound, thread locking, MIL-S-46163

;! PRELIMINARY PROCEDURES:
None
MECHANIC WI1LL:
#@ 1. Unscrew and remove electrical connector from control

handle assembly by hand.

2. Unscrew and remove three screws and washers securing
control handle assembly to bracket using 7/16 inch
socket, extension, and handle.

Lift handle off bracket and turn in handle.

4., Sprcad thin coat of sealing compound on threads of three
screws.,

n rvrvww "
w

5. Put new control handle assembly on bracket.

Secure with three screws and washers using 7/16 inch
socket, extension, and handle.

&
[«a]

7. Torque three screws between 360 and 430 inch pounds
(41 to 49 newton meters) using torque wrench.

8. Screw in and tighten electrical connector to control

i. handle assembly by hand.
i
) FOLLOW ON PLOCLEDURE:
1. Operate commander's control handle.
‘ REFERENCES :
DEP=9-2350-255-,.0-2=3=1; pp. 3-199 to 3-201
P
{ TIME:
3 .
¢ 18 Minutes
e
E
¢
-
4
[
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XM1 45E TURRET MECHANIC

MODULE:
Fire Coutrol System (2.14)

COMPONENT :
CWS Manual Elevation Drive

PERFORMANCE OUTCOMES:
Mechanic wills

2.14.24.2

MEASUREMENT:
(for each task)
T ime
During Training:
Accuracy

Time
End of Training:
Accuracy

Replace CWS cable asseubly and lever.

COMPONENT OUTLINE

(2.14.24)

(43 minutes)

- Between end of initiating stimuli and comple-
tion of task.

- As indicated by match between steps indicated
for each task and steps performed by mechanic.

- Between end of initiating stimuli and comple-
tion of task, not to exceed job-time requirements.
- As indicated by:

Task 2.14.24.2

a, Caliber .50 machinegun lever not bent
or broken.
b. Conmander's caliber .50 machinegun

operates.
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TASK 2.14.24.2 REPLACE CWS CABLE ASSEMBLY AND LEVER

PARTS:

TOOLS :

EXPENDABLES:

Cabl
Pin,
Leve

Hand
Sock
Wren
Plie

None

e assembly (XM66575)
cotter, 2 ea. (MS24665-132)
r (XM66710)

le, socket wrench, ratchet, 3/8 inch square drive
et, socket wrench, 3/8 inch square drive, 7/16 inch
ch, open end, 7/16 inch (two required)

rs, slip joint

PRELIMINARY

MECHANIC WIL

PROCEDURE:

1.

L:

Unload and clear commander's weapon.

Remove cotter pin securing straight pin to manual
drive assembly using pliers.

Discard cotter pin and remove straight pin.

Using two open end wrenches, loosen two nuts securing
cable to bracket on manual drive assembly.

Pull out cable and remove two nuts from cable.
Remove cotter pin securing straight pin to lever on
CWS machine gun mount using pliers.

Discard cotter pin and remove straight pin.

Using two open end wrenches, loosen two nuts securing
cable.

Pull off cable and remove two nuts.

Unscrew and remove screw and washer from clamp using
socket and handle.

Unscrew and remove two screws and washers from two clamps
on bracket for ammunition box using socket and handle.

Pull vut cable.

Unscrew and remove two plates screws, and washers from
support ot machine gun mount using socket and handle.

Pull out cable and turn it in,
rress down on pin to free mochine gun lever.

tift out lever.

tH-66




TASK 2.14.24,2 REPLACE CWS CABLE ASSEMBLY AND LEVER (cont'd)

16. Inspect lever for bends or breaks. (If damaged, replace lever.)
17. Install lever on end of pin.

18. Press lever into place.

19. Thread new cable through support of machine gun mount.

20. Put two plates in place and screw in two screws and washers
using open end wrench. (Do not tighten screws.)

21. Pull cable through support to manual drive assembly.

22, Slip two nuts onto cable.

23. Secure cable on manual drive assembly with straight pin.
24. 1Install new cotter pin on straight pin using pliers.

25. Pousition cable on manual drive assembly bracket with one
nut on each side of bracket.

26. Tighten two nuts using two open end wrenches.

27. Thread cable through two clamps on bracket for ammunition
box.

28. Screw on two screws and washers by hand. (Do not tighten.)
29. Thread cable through clamps.

30. Screw on screw and washer by hand. (Do not tighten.)

31. Slip two nuts onto cable.

32. Secure cable on lever on CWS machine gun mount with straight
pin.

vy

33. Install new cotter pin on straight pin using pliers.

34. Position cable on bracket with one nut on each side of
bracket.

35. Arrange cable so it moves freely.

36. Tighten all loose screws and nuts.
' FOLL W ON PROCEDURE :
1. Operate cormander's machine gun.
RiED ENOES

‘. DEP 9-2350-255-20-2-3-1; pp. 3-55 to 3-39.
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APPENDIX [

PERFORMANCE~ORIENTED INSTRUCTION




BASIC PRINCIPLES OF PERFORMANCE=ORTENTED INSTRUCTION!

1. Present only the information the mechanic must know to perform

the task

a.

b.

2. Present the essential "how to'" informat'ion only when the mechanic
for task performance, a step at a time.

needs it

a.

adequately and safely.

This means that you must tell the mechanic only what he
must do and how to do it adequately and safely.

Conversely, it also mecans that you mmust eliminate extra-
neous or '"mice-to-know'" informatiou, such as historical
background, technical information that has nothing to do
with the task, and "war stories" and other anecdotes.
Such information does not help the mechanic learn -- it
just wastes valuable time.

This weans that you must avoid showing and explaining
how to perform a task before he has a chance to use the
information. The reason for avoiding this is that the
mechanic won't remember your instructions, and you must
give it all to him again when he has a chance to per-
form. This wastes much time.

This principle is often violated when an instructor
gives "how to" information during a conference session
before a mechanic needs it to perform in a practical
exercise situation.

3. Require the mechanic to apply the "how to'" information immedi-

ately in

a.

b.

"hands on" task performance.

do as soon
how to
it, not

This means that the mechanic must do what you
as possible after you demonstrate and explain
perform a step, and you must see that_he does
just watch and listen.

This gets the mechanic to
best way to learn a task.
learn to do, not learn to

learn by doing, which 1is the
Remember to require him to
talk about doing.

Requiring the mechanic to apply the Information in '"hands
on" performance puts an important responsilbility on the
trainer. That responsibility is to establish situations
during practice periods that will cause the mechanic to
learn how to perform a task. Here, there is one im-
portant thing to watch for. What you prepare for the
mechanic to do as a practical exercise will depend pri-
macily on the type of job task he {s to learn. In most
cases the practical exercise situation will be straight-
forward as you will be working with a task in which the
cenditions, procedure and outcome never vary. The
mechanic will repeatedly work with the same Information,
and attewmpt Lo the
trial.

practice the same proceduare achiieve

practice

- et
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In these cases you will simply have the mechanic practice
the procedure until he can do it correctly, 1In other

cases the basic procedure in performing a task will not
change, but certain given conditions or information govern
the outcome of task performance. So, when you are pre-
paring the practice session, be sure to consider the type
of task to be learned -- is it the type that must be prac-
ticed under different conditions or with different informa-
tion given, or must the procedure be practiced under the
same conditions and with the same information each time.

4. Permit each mechanic to learn each step and develop his skill
at his own pace.

a. For various reasbns, individuals learn at various rates,
and they learn best at their own pace.

b. This principle also allows a mechanic to practice as little
or as much as he needs to develop a skill.

c. Fast learners can be tested (checked out) while slower
learners are still developing their skill. Fast learners
can then be assigned to help the slower learners who need
help. This can make your job as an instructor much
easier and speed up the training. One note of caution:
if you do use peer instructors, be sure they apply the
principles of performance training and demonstrating that
you have applied.

5. Aid mechanics' learning by coaching them.

a. Coaching involves four things:

(1) Telling or showing a mechanic as many times as
necessary for him to learn something difficult.

(2) Prompting recall of what to do next, or of how
to do something, by asking questions. T

(3) Preventing a mechanic from doing something wrong.
It is better to prevent an error, if possible, than
to have a mechanic correct it, especially if the
error would cause personal injury or equipment
damage.

(4) Reinforcing correct performance by assuring the
mechanic that he is doing something correctly.
When you tell a mechanic he fs doing it right, he
is encouraged to try harder and he learns faster.
Unfortunately, many Instructors either fail to glve
positive reinforcement or fall to give it as often
as they should.

Une thing should be remembered about coaching: the
mechanic is the one who should be practicing, not vou.
il you show him how to do a step in a task, return

the cquipment to its previous condition so he can do
that part of the task.

ST AVAILABLE COPY
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6. Establish quality control by reliably administering performance
tests., Training is effective if the mechanics are able to perform the
task to the level specified in the task analysis by the training objective.
Peurformance tests are the tools to help you determine whether the objec-
tives have been mastered. A discussion on test development and some
performance test examples are at Appendix J.
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1.

GUIDANCE FOR CONDUCTING PERFORMANCE-ORIENTED INSTRUCTION!

Prepare to demonstrate the task.

a.,

h.

C.

Obtain the training objective and performance test.
You must have the performance test to adequately check
student performance after training.

Check the objective carefully. This exactly
what the mechanics must do.

Insure you can perform the task.

Identify all .cts and key (critical) points in performance
of the task.

Perform the task and pay careful attention to
everything you do, regardless of how small an
act may be, and ask yourself why you do every-
thing you cdo. This will enable you to explain
it to the mechanics.

Note all possibilities for injury of self or
others and how to avoid them. i

Note all possibilities for damage to equipment
or materials and how to avoid them.

Note all acts that must be done In sequence for s

task performance,

Note all specific acts that must be done at
certain points to make the task easier.

Note all conditions of equipment or materials
at certaln points to make the task easier.

Preopare the set-up for demonstration so that everyone can
clearly see and hear you.

‘osition cquipment and wmaterials so mechanics
can see the demonstration mechanics as they will
wowie they are perforaing the task.

re that mechanics are placed so they can

cTovaiiabhle, ase teoaining aids to show relation-
vieos oub opacts oo difticalt steps in 2 procedarve,
sudhas oxploded views or overlay transparencles.

Wl Euxq, J.P., Moon, ..., Campbell, R.C., Root, R.L., and
Coarse Ontline:  fuctrecotion for Unit Trainers dn lHow to

Pnrfwxmnngu Ir31n1ng. nan Resources Rescarch Organization

Y [ N E YN r.»_ r‘v\_( "f:"‘":':‘—* " ‘( . . - " .
B0, Final Report (FR-LD bi, 1975 5T i&‘Jfa;LABLE COPY
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When appropriate, provide mechanics with job aids, such
as procedural checklists, troubleshooting routines, or
manuals.,

2. Orient students to the equipment and materials and to the task.

3. Briefly identify the equipment and materials and state their purpose,
if necessary. Do not give '"nice-to-know" information, such as
historical background, technical characteristics, or how it does
what {t does.

I~

Precisely state the training objective and tell mechanics exactly
what they must be able to do upon the completion of training on
that task.

5. Demonstrate and explain the task to be learned.

a. Emphasize that they must perform the task as you will
demonstrate it to them. .

L. Show and explain one step at a time in accordance with
the training objective.

¢. Identify for the mechanics the part or parts you will
work with or on in each step.

d. Speak loudly enough to be heard.

¢. Speak to be understood; that is, speak deliberately and
use non-technical terms.

£. Strongly emphasize each key (critical) point you have
noted in your analysis of the task. Don't just mention
them; emphatically call attention to them.

Explain why a step must be performed in a particular way--
to prevent personal Injury or equipment damage, or to
avoid unnecessary difficulty in performing the step.

6. HMake what you do clearly visible from the mechanics' viewpoint.

The "mechanices' viewpoint' is (or very nearly) the
direction in which the mechanic will see lhis hands

and what he will work with or on when performing

the task.

Ir precisely what you do must be hidden from view,
varetully show what you will be working on and care-

ully explain how you will perform so that their

meral imagery can give them some idea of the precise
sction. I the task is a soft skill task and you are
dolng somethling mentally, insure yeu explain how and
why you are doing it. (You may bave to coach the

mechavics on such acts during the walk-through phase.)

ST AYAILABLE COPY
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7. After demonstrating and explaining each step, ask for and answer
relevant questions, but defer irrelevant questions.

a. When mechanics ask questions relevant to performance of
a step, answer them by carefully showing and explaining
again what they want to know.

L If the questioner is a slow learner and continues to
qu.oy after his peers understand a step, politely
tetl him you will show him how to do it during the

k- thengiv

¢. If a mechanic asks a question irrelevant to performance
.t a step, tell him to ask you again during tbe break
period. Such questions usually are asked by technically
oriented students who want "nice-to-know' information.

d. Always resist remptation to give extraneous information
during instruction. Instructional time is preclous.

Luncentrate on giving only essential infermatiocn.

8. Pace your showing and explaining to the learning ability of the
mechanics.

a. VFor various reasons, people learn at different rates.

b. You can judge the appropriateness of your pace by
observing the mechanics during the demonstration.

¢, A5k quustions to see that they understand.

£ Wi o sppropriate, demonstrate alternate procedures for performing
4 ¢o .« under different conditions.

« example 1s a modified procedure for performing a
fask at night, rather than in daytime.

h. Alternate procedures, if much different, should be
< wunht after the basic (usual) procedure has been

wastebed.
t ot owelkothrough phase.  (If task is simple, this phase mov
d vt othe tack fo Aifficult, geveral yepetitions may
38 fy’e)

cir ot theouph Gy el lfng the s o 5 whan
oo e each oGLep,

bt o poo b e G g and ool e ot b onnan e .
R o hoave [ll?i!!\r',‘,'.

clnt ce orpect pertoraoaece by saying, et s vight,"

ooy "

IR e, e Lhe [T
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11.

d.

b

“da ayster performance tests.

Supervise practice.

Require mechanics to perform without your telling them
when and how to perform each step, unless individuals
need help.

Coach those who need help.

1. They may need only prompting to recall what

to do and how to do it.

[N

If you see someone about to do something wrong,
stop him and coach him through the step. It

is better to prevent a mistake than to correct
it.

3. If you must demonstrate a step, be sure to require
the mechanic to perform it, not just go on to the
next step.

keinforce correct performance by letting them know they
are doing well.

Qualify, assign and supervise peer (assistant) instructors.

1. If the task is relatively simple, you will
recognize fast learners whom you can assign
as peer instructors to aid one or more
slower learners.

NS

If task is difficult or dangerous, qualify the

fast learners by asking them 'smoke out"

questions about key points to be sure they
understand: "Why do you do that?" '"What would
happen if . . .?" "How can you be sure that . . .?"

3 If mechanics are in small groups, the first one
to walk through probably can qualify as the
ascistant.

4 Yon must observe peer instructors to be sure
that they are prompting and coaching correctly.
+.oomechanies have learned the task procadure, instruct
thes £ practice to develop skill and speed.

e Lhem ot the pertarpan . standasd and ¢ fwe Limitation

Tasy oprurformance,

corevcl mechanic to Lot oo bnow whien he thinks he s

sty tor cheer-out (Ltesting) on the tasks In the component.

{See Appendix Jd.)
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TEST DEVELOPMENT
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Each hands-on test will have four major parts:

. Performance measures, which consist of actions
that the mechanic must perform or specifications
of the product of correct performance. Each
performance measure is scored as Pass or Fail
during the test, and a pre-determined number of
performance measures must be scored Pass
(normally all) for the mechanic to receive a GO
on the test.

. Test conditions, which include acceptable envir-
onmental conditions, equipment, tools, and
manuals required, and test set-up.

. Instructions to the mechanic, consisting at a
minimum of the task statement, including any
special information on where the mechanic is to

start and complete the task if the full task is
not to be performed.

. Instructions to the test administrator, telling

him how to set up the test, how to handle each

mechanic during the test, where to position him-

self to be able to observe the mechanic, and any

special instructions on how to score.
As with any test development, the starting point should be the task
analysis cr task summary. Be certain that it is complete, and that standards
for correct performance are specified. Concentrate on the production of
good performance measures (either product, process, or a combination of both),.
During development and refinement of these performance measures, you should
keep in mind what condition the equipment must be in, what guidelines the
test administrator will need, and what instructions the mechanic will
require. If you do this and maintain an informal note system as you refine
the performance measures, the test conditions and instructions to mechanics
and test administrators will essentially be written by the time the per-
foruwance measures are completed.

Two sample hands-on tests follow. Guidance on how to develop hands-on

tests is contained In Chapter 4 of Guidelines for Development of Skill

Qualification Tests (Department of the Army, December 1977).
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HANDS-ON TEST

TASK 2.7.4.2 REPLACE AZIMUTH SERVO ASSEMBLY

A. REQUIRED EQUIPMENT

Servo, azimuth

Packing, preformed (elbow) (four)

Packing, preformed (front adapter) (four)

Packing, preformed (sliptube) (four)

Tags, identification (four for each soldier tested)
Rags

Liquid measure, two quart (two)

Extension, socket wrench, 1/2-inch square drive, 10-inch
Handle, socket wrench, hinged, 1/2-inch square drive
Socket, socket wrench, 1/2-inch square drive, 3/4-inch
Wrench, open end, 9/16-inch

Wrench, open end, 1 1/2-inch

Wrench, torque, 0 to 175 foot-pounds

™ 9-2350-255-20-2-3-1

Tank, XMI1

B. PROCEDURE TO SET UP STATION

wm &L N

Reduce hydraulic pressure to zero.
Remove basket screen.
Set aside two of each type of packing.
Place TM on gunner's seat.
Place the following items on floor of driver's compartment.
a. Servo
b. Two each of following preformed packing:
1) elbow
2) front adapter
3) sliptube
¢. Identification tags
d. Pencil
e. Both liquid measures
f. Socket wrench extension
£. Socket wrench handle
h. 1/2-inch socket
i. 3/4-1Inch socket

J-3
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j. 9/16-inch open end wrench
k. 1 1/2-inch open end wrench

1. torque wrench

PROCEDURE TO PREPARE TO TEST EACH SOLDIER

1.

2.
3.
4.
5

Pair "discarded" packings. For the last soldier tested each day
lay out unused packings.

Separate socket and extension from socket wrench.
Discard useu identification tags.
Lay out equipment as required by paragraphs B4 and BS5.

Traverse turret in manual until gun 1is over center front.

PROCEDURE TO CONDUCT AND SCORE THE TEST

1.
2.

3.

Begin the test with the tested soldier in the gunner's compartment.

Read the instructions and score the procedure from the loader's
compartment.,

To pass PM 8, "Supports servo during removal," the soldier must
hold the servo from the time he puts the wrench on the sixth
screw until he sets the servo down. If the soldier starts to
remove the sixth screw without supporting the servo, tell kim to
hold the servo; score the PM FAIL.

To pass PM 12, 13, and 14, the soldier must install the correct
"unused" packing for each connection. 1If a soldier starts to
install the incorrect type of packing, stop him, mark the PM FAIL,
and tell him which type of packing to install. If a soldier,
other than the last soldier to be tested, starts to install a
packing that he removed, also mark the PM FAIL but do not correct
him. If the last soldier starts to install a used packing, stop
him, mark the PM FAIL, and tell him which packing to install.

The XM1 must not be operated with used packings.

To pass PM 13, 14, and 20, the soldier must connect and tighten
each elbow, adapter, and hose. Consider the connection to be tight
only if the soldier applies a wrench.

To pass PM 16, "Supports servo during installation," the soldier
must hold the servo until the second screw is installed. If the
soldier releases the servo before tightening the second screw,
tell him to hold the servo; mark the PM FAIL.

To score PM 18, "Tightens screws with the torque wrench," score
only whether the soldler applies the torque wrench. Do not score
the amount of torque.

To score PM 19, "Installs hoses without crossing hoses," note
whether the soldier connects each hose at the correct point. If
the soldier starts to connect a hose at an incorrect point, tell
the soldier where to connect the hose; score PM 19 FAIL.

Soldiers may tag the lines, but they are not scored on whether they
tag the lines.
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SCORESHEET
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REPLACE AZIMUTH SERVO ASSEMBLY

INSTRUCTIONS TO SOLDIER: For this test you must replace the
azimuth servo assembly. Assume that the packings and rings on
the floor are new. If you discard any item, put it in one of
the cans. Hydraulic pressure has been zeroed. You have 35
minutes to replace the azimuth servo assembly.

PERFORMANCE MEASURES PASS  FAIL

1. Manually traverses the turret until the servo assembly is
accessible (gun over left front fender).

‘2. Puts a liquid measure under servo before disconnecting any

p
>
3
1! - . Disconnects the three electrical plugs.
r

hose.
3 -
4. Disconnects the four hoses. -
[ 5. Caps hoses as they are disconnected. -
T 6 Removes plugs and hoses before removing screws that secure

servo.
7. Removes screws that secure servo.
8. Supports servo during removal of last two screws.

9. Removes packings and rings from top of servo.

10. Removes two elbows and packings from servo.
11. Removes two front adapters and packings from servo.

12. Installs new rings and new sliptube packings on top of
replacement servo.

13. Installs elbows and new elbow packings.

14. Installs adapters and new front adapter packings.
. 15. Installs elbows and adapters before installing servo.
: 16. Supports servo during installation of first two screws.
F 4 17. 1Installs remaining five screws and washers.
18. Tightens screws with torque wrench,
19. Removes caps from hoses before installing hoses.
20. Installs hoses without crossing hoses.
( 21, 1Installs three electrical plugs.

22. Completes replacement within 35 minutes.




A.

HANDS-ON TEST

TASK 2.7.15.2 SERVICE MAIN ACCUMULATOR

REQUIRED EQUIPMENT:

Nitrogen, technical (gray with two black rings)
(1 new tank for each 10 soldiers tested)

Charging device, accumulator, 11615420

Adapter, gas cylinder, 11658921 (if charging device does not
fit nitrogen tank)

Wrench, open end, 1 1/2 inch
Wrench, open end, 1 1/8 inch
Wrench, open end, 7/16 inch
Wrench, combination, 3/4 inch
Wrench, combination, 3/8 inch
T™ 9-2350-255-20-2-3-1

Tank, XMl

PROCEDURE TO SET UP THE STATION:

5.

Check pressure c¢n nitrogen tank to be sure the pressure is between
1000 and 2000 pounds.

Position nitrogen tank beside left front fender of XMl.
Place the following items on the left front fender.

a. Accumulator charging device (with adapter installed, if nitrogen
tank requires)

b. 1 1/8-inch open end wrench

c. 9/16-inch combination wrench

d. TM 9-2350-255-20-2-3-1

Place the following items on the floor of the driver's compartment:
a. 3/8-inch combination wrench

b. 3/4-inch combination wrench

¢. 7/16-inch open end wrench

Remove the cover and cap from the accumulator and set them aside.

PROCEDURLE TO PREPARE TO TEST EACH SOLDIER:

1.

Depress the Schrader valve on the accumulator for 15 seconds. This
will reduce the pressure enough to require performance of the task
but reduce the amount of time the task would require if all pressure
were eliminated.

Traverse the turret so the gun is over the center front of the XMI1.
Reduce system hydraulic pressure to zero.

Disconnect the charging device from the nitrogen tank.

J-6




10.

Install the manifold pressure gage on the charging device.
Open the pressure regulator valve.

Open the manifold shut-off valve.

Open the manifold bleeder valve.

Close the check valve.

Lay out the equipment listed in B3 and B4.

PROCEDURE TO CONDUCT AND SCORE THE TEST:

1.

10.

11.

Read the Instructions To Soldier while both of you are on the ground
beside the nitrogen tank.

Watch the soldier perform all steps for setting up the charging
system.

To score PM 1, "Opens nitrogen tank valve briefly . . . ," score

only whether air flows out the valve. Do not score the length of
time the soldier leaves the valve open.

To score PM 2, "Installs charging device . . . ," the device must

be tight enough that you cannot hear air escape from the connection.

To score PM 3, "Checks tank pressure . . . ,'" score only whether

the scorer does the three listed steps in sequence. However, do
monitor the reading. If the pressure is outside the 1000-2000
pound range, stop the test, secure a new tank of nitrogen, and start
the test over. Do not score the soldier on whether he detects that
the pressure is low or high.

PM 6, "Removes manifold pressure gage,'" may be performed at any time
before the soldier asks you to open the nitrogen tank valve. If the
gage has not been removed when the soldier enters the tank, be sure
it has been removed before you open the nitrogen tank valve. If

the soldier does not remove the gage, tell him to remove it; score
PM 6 FAIL.

When the soldier is ready to enter the XMl, read the Instructions
To Soldier (Continued).

When the soldier enters the driver's compartment, hand the charging
device to the soldier. Put the manifold on the fender in a location
where you can see the soldier adjust the valves.

During the servicing, you will act under the soldier's direction to
control the flow of nitrogen and monitor the pressure gage. For

PM 7 and 8, give or stop flow only when the soldier says to. If the
soldier does not tell you what the gage should read, ask, "HOW

MUCH PRESSURE DO YOU NEED?" If the soldier gives an incorrect
answer, mark the PM FAIL, but give the corrcct amount of pressure.

To score PM 6¢c, "Tightening charging valve at accumulator," climb
on the fender and watch the soldier.

To score PM 9, "Waits for scorer to check pressure . . . ," monitor

the gage for one minute. If the pressure begins to drop during that

time, check whether the bleeder valve is open. If it is open, score

PM 9 FAIL. If the bleeder valve is closed, find the leak and retest

from PM 7, If pressure does not drop, say, "ASSUME THAT THE PRESSURE
HAS HELD FOR FIVE MINUTES. CONTINUE WITH THE PROCEDURE."
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To score PM 12, "Waits for announcement that pressure is zero

before removing fitting," watch the gage. If pressure drops steadily,
score PM 12 PASS. 1f the drop is sudden, check whether the soldier
has disconnected the charging device from the accumulator. If the
device has been disconnected, score PM 12 FAIL. When the gage
inidcates zero pressure, say, "PRESSURE IS ZERO."

To score PM 13, "During zero pressure check (by scorer) pressure
drops at 750 + 50," conduct a zero pressure check. First restore
hydraulic pressure to the accumulator, then conduct the zero pressure
check. If the pressure shows a sharp drop between 800 and 700
pounds, score PM 13 PASS. 1If there is not a sharp drop, service

the accumulator yourself (while the tested soldier assists). If you
obtain the proper pressure, score PM 13 FAIL. If you do not obtain
the proper pressure, replace the XMl and repeat the test for PM 7-13.
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SCORESHEET

SERVICE MAIN ACCUMULATOR

INSTRUCTIONS TO SOLDIER: For this test you will service the main
accumulator. First, set up the charging system. Assume that you
just received the nitrogen from supply. You will have 5 minutes
to set up the system for charging. Tell me when you are ready to
enter the tank,

PERFORMANCE MEASURES

1. Opens nitrogen tank valve briefly then closes valve.

2. Installs charging device to nitrogen tank.

3. Checks tank pressure by:

YES NO

a. Closing pressure regulator.

b. Opening nitrogen tank valve.

c. Closing nitrogen tank valve.
(All must be YES.)

4, Performs PM 1-3 in listed sequence.

5. Completes check of tank pressure within 5 minutes.

6. Removes manifold pressure gage.

INSTRUCTIONS TO SOLDIER (Continued): Now charge the main
accumulator. The hydraulic pressure has been zeroed. I will
control the nitrogen to the levels you direct. Tell me when
the accumulator is charged.

7. Purges line before charging accumulator by: -

YES NO

a. Telling scorer to open nitrogen tank valve
until gage shows 15-20 pounds.

b. Opening manifold shut-off valve after
nitrogen valve is opened.

¢, Tightening charging valve at accumulator.

(All must be YES.)

8. Tells
9. Tells

scorer to glive 750-775 pounds pressure.

scorer to close nitrogen tank valve.

10. Waits for scorer to check pressure before opening bleeder
valve,

11. Opens bleeder valve.

12, Waits for announcement that pressure is zero before removing
fitting.

13. During zero pressure check (by scorer) pressure drops at
750 + 50.

PASS

FAIL
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PERSONNEL REQUIREMENTS

Please provide the information requested below for each person involved
in the planning, development, conduct, and evaluation of the maintenance

training program.

Name : Rank/Grade:
Primary (P) or Time Spent
Function Support (S) Role? on Function

Planning - to include training program
scheduling, determining personnel
and equipment requirements, etc.

Development - to include writing and
review of training scenarios, lesson
plans, tests, etc.

Conduct - to include actual training
or testing time during implementa-
tion of the program, equipment
maintenance (support role only),
end of course qualification testing,
etc.

Evaluation ~ to include only the testing
done at the end of training on the
XM1 for the transfer study. Does not
include end of course qualification
testing.
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EQUIPMENT USE

Please provide the information requested below for each expendable item

of equipment required for conduct of the training.

Item Module/Task
(List all items) (List each module/

task for which item
is required.)

Number

Expended
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TRAINING REPORT

Please provide the information requested below for each mechanic in the
maintenance training program, as follows:
Enter the name of each mechanic on the line labelled "Name."

In the column headed "Task Demo. Date/Time," enter the date and
time that the task was demonstrated to the mechanics.

In the column headed "Att" for each mechanic enter the number of
times the mechanic was tested on the task during training.

In the column headed "Date/Time" for each mechanic enter the date
and time that the mechanic performs the task test to the
training standard without coaching.

Name
Task Demo. Date/ Date/ Date/ Date/
Task Da:t, Time | Att{Time [Att. Time |Att.Time |Att JTime
(List all tasks)
K~4
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Failure Definitions

Failure: Any malfunction that causes or may cause the device to be non-
operational, or that causes or may cause damage to the device
or personal injury if operations are continued.

Minor Failure: Any failure that the instructor can and does correct by
adjustment, repair, or replacement using the controls, tools,
and parts authorized, within 15 minutes.

Mission Failure: Any failure that the instructor cannot correct within
15 minutes. Also any failure, including any discovered during
preventive (scheduled) maintenance, that requires maintenance
or repair beyond the instructor level.

Software Failure: Any failure that is inherent to the device; that is,
the failure will occur repeatedly and consistently under
certain conditions. Engineering and design errors are included.
This failure type will apply mostly to the TOM-T Programmable
Maintenance Trainer. Each such failure should be reported
only when it first occurs after each repair effort.

Phantom Failure: Any failure that cannot be traced to a speci ic equip-
ment or software malfunction but occurs two or more times in
24 operational hours.

Abuse Failure: Any failure that occurs because of equipment abuse,
operator error, accidental damage to the equipment, or as a
result of not adhering to prescribed maintenance procedures.

NOTES :

A. Simultaneous related malfunctions should be reported as one
failure, with all aspects briefly described. If one cor-
rective procedure corrects several malfunctions, they should
be considered a single failure.

B. Simultaneous malfunctions that are unrelated should be
reported as two or more failures.
C. Scheduled replacement of parts prior to failure is not con-
sidered a failure,
e
b D. If a problem is discovered during scheduled maintenance,
and corrected by the instructor before the failure occurs,
it is not considered a failure.
' o
L
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PREREQUISITE KNOWLEDGES AND SKILLS
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PREREQUISITE KNOWLEDGES AND SKILLS

The knowledges and skills prerequisite for doing a task can be
inferred from an examination of the task analysis outline and an

application of four principles to the examination. The four principles
are:

1. The mechanic must be able to distinguish the parts, tools,
and expendables listed from among any other similar or
dissimilar parts, tools, and expendables.

2. The mechanic must be able to make proper use of and properly
use the parts, tools, and expendables listed.

3. The mechanic must know the location in or on the tank of
the major item of interest in the task.

4. The mechanic must be able to locate task information in
the appropriate manual(s).

For example, an examination of the task analysis outline for
"Replace turret vent blower inlet screen' (Figure 5) and an application
of the four principles to the examination results in the following
knowledge and skill requirements.

1. Distinguish the following parts, tools, and expendables from
among any other parts, tools, and expendables:

PARTS: Screen, inlet (XM66740).
TOOLS: Brush, wire.
Compressor, air.
Gun, air,
Socket, socket wrench, 3/8 inch square drive, 7/16 inch.
Handle, socket wrench, ratchet, 3/8 inch square drive.
Wrench, torque, 0 to 200 pounds.
EXPENDABLES: 0il, lubricating, OE/HDO-30, MIL-L-2104.
Solvent, cleaning, P-D-680, type II.
2. Make proper use of and properly use the following parts, tools,
and expendables:

PARTS: Screen, inlet (XM66740).
TOOLS: Brush, wire.
Conpressor, air,
Gun, air.
Socket, socket wrench, 3/8 inch square drive, 7/16 inch.
Handle, socket wrench, ratchet, 3/8 inch square drive.
Wrench, torque, 0 to 200 pounds.
EXPENDABLES: 0il, lubricating, OE/HDO-30, MIL-L-2104.
Solvent, cleaning, P-D-680, type II,
3. Know location in tank of turret vent blower inlet screen.
4, Locate information in TM on how to replace turret vent blower
inlet screen. (TM 9-2350-255-20-3-2)

L-2
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*TASK 2.10.6.3 REPLACLE TURRET VENT BLOVER IRLET SCREEN

PARTS ; Screen, inlet (XM06740)
TIOLS:: Brush, wire

Compruessor, air

Gun, air

Socket, socket wreach, 3/& inch square drive, 7/16 inch
lHandle, socket wrench, racchet, 3/8 inch square drive
Wrench, torque, 0 to 200 inch pounds

EXPENDABLES:  0il, lubricating, OE/HDO-30, MIL-L-2104
Solvent, cleaning P-D-6380, type 11

PRELIMINARY PROCEDURL:

l. Traverse turrcet until main gun is over side of tank
and inlet screen is accessible.

MECHANIC WILL:

l. Unscrew and remove six screws and washers using socket
and handle.
2. Rumove screen.

3. Inspect screen for bent, cracked, or broken areas.

4, If damaged, turn in and replace screcn.

WARNING: Solvent burns easily. Do not use
near opan fire,

5. 1If screen is not damaged, clean with solvent ana brush
and dry with air gun.

6. Spread thin coat of oil on threads of six screws.

7. Put screen in place and secure with six screws and washers
using socket and handle.

8. Torque six screws between 96 and 120 inch pounds (11 to

14 newton meters) using torque wrench,
FOLLOW ON PROCEDURI:

1. Traverse turret until main gun is over front of tank.
REFERENCES :

DEP 9-2350-20-2-3-2; pp. 3=55 to 5=57.
TLIE:

15 minutes
Figure 5. Sample task analysis outline from which to infer knowledge and

skill prerequisites.




