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CARBON MONOXIDE POISONING CAN BE DEADLY
CARBON MONOXIDE IS A’ COLORLESS, ODORLESS, DEADLY POISONOUS GAS, WHICH, WHEN
BREATHED, DEPRIVES THE BODY OF OXYGEN AND CAUSES SUFFOCATION. EXPOSURE TO
AIR CONTAMINATED WITH CARBON MONOXIDE PRODUCES SYMPTOMS OF HEADACHE,
DIZZINESS, LOSS OF MUSCULAR CONTROL, APPARENT DROWSINESS, COMA. PERMANENT
BRAIN DAMAGE OR DEATH CAN RESULT FROM SEVERE EXPOSURE.

IT OCCURS IN THE EXHAUST FUMES OF FUEL-BURNING HEATERS AND
INTERNALCOMBUSTION ENGINES AND BECOMES DANGEROUSLY CONCENTRATED UNDER
CONDITIONS OF INADEQUATE VENTILATION. THE FOLLOWING PRECAUTION

S MUST BE OBSERVED TO INSURE THE SAFETY OF PERSONNEL WHENEVER THE PERSONNEL
HEATER, MAIN OR AUXILIARY ENGINE OF ANY VEHICLE IS OPERATED FOR MAINTENANCE
PURPOSES OR TACTICAL USE.

DO NOT OPERATE HEATER OR ENGINE OF VEHICLE IN AN ENCLOSED AREA UNLESS IT IS

ADEQUATELY VENTILATED.

DO NOT IDLE ENGINE FOR LONG PERIODS WITHOUT MAINTAINING ADEQUATE VENTILATION IN

PERSONNEL COMPARTMENTS.

DO NOT DRIVE ANY VEHICLE WITH INSPECTION PLATES, COVER PLATES, ENGINE COMPARTMENT

DOORS REMOVED UNLESS NECESSARY FOR MAINTENANCE PURPOSES.

BE ALERT AT ALL TIMES DURING VEHICLE OPERATION FOR EXHAUST ODORS AND EXPOSURE
SYMPTOMS. IF EITHER ARE PRESENT, IMMEDIATELY VENTILATE PERSONNEL COMPARTMENTS.
SYMPTOMS PERSIST, REMOVE AFFECTED PERSONNEL FROM VEHICLE AND TREAT AS FOLLOWS:
EXPOSE TO FRESH AIR; KEEP WARM; DO NOT PERMIT PHYSICAL EXERCISE; IF NECESSARY,

ADMINISTER ARTIFICIAL RESPIRATION.
THE BEST DEFENSE AGAINST CARBON MONOXIDE POISONING IS ADEQUATE VENTILATION.

CAUTION: THE MS8A3 AIR FILTER UNIT WILL NOT PROTECT CREW AGAINST CARBON
MONOXIDE POISONING.

WARNING
DO NOT CHAMBER AMMUNITION UNTIL IMMEDIATELY BEFORE FIRING.

AMMUNITION LEFT TOO LONG IN A HOT WEAPON MAY RESULT IN HAZARDOUS CONDITIONS.

FIRE OR REMOVE AMMUNITION WITHIN FIVE MINUTES OF CHAMBERING.



TM 9-2350-230-12
THE FOLLOWING PEN-AND-INK-CHANGES ARE TO BE MADE:

Wherever one of the following model numbers appears, make change as shown;
XM551- to M551
XM81E12 (without closed breech scavenger system) to M81
XM81E12 (with closed breech scavenger system) to M81E1

XMa44 to XM44/XM44EL
XMA47 to M47
XM48 to M48

"Grenade projector” should read "grenade launcher" wherever it appears.
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WARNING
DO NOT FIRE AMMUNITION WITHOUT AUTHORIZED FUZE.

CONVENTIONAL 152 MILLIMETER PROJECTILES ARE ASSEMBLED TO HIGHLY FLAMMABLE,
NONMETALLIC CARTRIDGE CASES. KEEP THIS AMMUNITION AWAY FROM OPEN FLAMES,
LIGHTED CIGARETTES, SMOLDERING RESIDUE AND OTHER SOURCES OF IGNITION.

DO NOT TOUCH, MOVE OR OTHERWISE HANDLE DUDS.

NOTIFY EOD OF LOCATION.

WARNING
RADIATION HAZARD

a

AZIMUTH DIAL POINTERS ARE TIPPED WITH RADIOACTIVE MATERIAL.

HAZARDOUS RADIATION CONDITIONS EXIST WHEN DIAL WINDOW IS BROKEN OR REMOVED.

ALL MAINTENANCE MUST BE PERFORMED AT DEPOT LEVEL ONLY, EXCEPT FOR
REPLACEMENT OF LAMPS AND REPLACEMENT OF COMPLETE INDICATOR UNIT.

PROTECTION, HANDLING, STORAGE, AND DISPOSAL OF RADIOACTIVE MATERIAL SHALL BE IN
ACCORDANCE WITH TB-MED-232 AND TB 750-237.
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CHAPTER 1
INTRODUCTION

Section 1-1. SCOPE, SECURITY CLASSIFICATION,
MAINTENANCE ALLOCATION, RECORDS, REPORTS, AND
EQUIPMENT SERVICEABILITY CRITERIA

1-1. Scope
This manual contains operating and
organizational maintenance instructions for  the

Armored Reconnaissance/Airborne Assault Vehicle: Full
Tracked, 152MM, M551. Other applicable publications
are referenced il Appendix 1]

1-2. Shillelagh
Classification.

Missile  Subsystem  Security

Commander’'s responsibility and classification
data TB 9-380-101.

1-2.1. Lubrication

Refer to LO 9-2350-230-12 |for crew/operator
lubrication instructions.
1-3. Maintenance Allocation

The maintenance allocation char{ (Appendix )
allocates maintenance responsibilities.

1-4. Forms, Records, Reports, and Equipment
Serviceability Criteria

a. Forms and Records. TM 38-750.
b. Field Report of Accidents.

(1) Injury to personnel or damage to materiel.
AR385-40.

(2) Ammunition accident or malfunction.
AR 75-1.

c. Serviceability Criteria. TM 9-2350-230ESC.

d. Errors and Omissions. Report of errors,
omissions, and recommendations for improving this
publication by the individual user is encouraged. Reports
should be submitted on DA Form 2028 (Recommended
Changes to Publications) and forwarded directly to
Commanding General, US Army Tank-Automotive
Command, ATTN: AMSTA-MAPC, Warren, Michigan
48090

Section 1-2. DESCRIPTION AND DATA

1-5. Description
The M551 [figures 1-1 and 1-2) is a light weight,
full tracked, deisel powered armored

reconnaissance/airborne assault vehicle. It is capable of
amphibious operation and can be transported and air-
dropped by heavy assault glider or cargo aircraft.
Armament consists of a 152MM gun/launcher mounted
to a 360-degree rotatable turret and capable of firing
either conventional ammunition or guided missiles; a
7.82MM machine gun mounted coaxially with the
gun/launcher; a cal. .50 machine gun mounted to the
commander’s power assist cupola, which is capable of
360-degree rotation; and eight fixed-mount grenade
launchers, four on each side of the turret. M551 vehicles

equipped with M81 gun/launcher employ a CO»

1-1

bore and breech scavenging system to clear the
gun/launcher of residue and/or gases resulting from
firing. Later vehicles are equipped with the MS8LEI
gun/launcher, which employs a compressed air closed-
breech scavenging system for the same purpose.

1-6. Tabulated Data

a. General

Crew (1-commander, 1-driver,

1-loader, 1-QUNNET.......ccoieeeeiiiiieeee e 4
Weight Classification .................... No. 20 (Tons)
Weight, combat loaded ......................... 33,460 Ib
Weight, curb (less fuel, crew,

and basic issue items) ........ccccceevecvnneen. 28,525 Ib
Weight, total air drop rate ............... 35,00 Ib max



Overall length ......ccccceovviiviieeeeeiiinne, 248 in. (20ft 8in.)
Overall Width ..., 110in. (9ft2in.)
Overall height
(over machine gun) .......ccccceevveeenne. 116in. (9ft8in.)
Freeboard (to top of hull)
Static:
Front ... -2-1/2 in.
REAI. .. s +2-1/2 in.
Moving:
FrONt .. ..o 1/2in.
ReaAr.....o i +1/2 in.
Ground ClearanCe...........ooecvveeiieeee i 19in.
Shipping CUBIC .........uuviiiies 1831 cu ft
_b. Performance.
Maximum speed (fourth range) .........cccocvveernnen. 43 mph
Maximum speed (reverse) ........cooeeeveeccvecnnennnnnnnns 9 mph
Maximum grade (ascending
or descending) ....cceeveveeeveviiieiiieieeee e 60%
Maximum trench crossing width.............ccceeviiieeenns 7 ft
Maximum range..........cccceeeeeeeee e, 373 miles
Vehicle obstacle ability ............cccooiiiiiiiiiniee 33in.
Minimum turning radius.............cooeeeeeeee Pivot

C. Engine 6V53T.

Type
Compression ratio ..........ceveveveveveeeeieieieeeeeeeeeeeeeeeeee 17:1
Gross horsepower at 2800 rPM ........ccuvveeiriveeeriieeeen 300
Fueloil ..coovviiiii e, Diesel: 40 cetane, Fed.
............................................. VV- F- 800 or CITE
CAUTION: Use the following grades of fuel
oil at indicated temperatures:

Regular Grade0

(DF-2) (NATO F-54) ..o 20° to +115°F
................................................... (-7°C to +46°C)

Winter Grade (DF-1) .......ccccvvvvveeeeeiiiiieeennn, 25° to +20°F
..................................................... (-32°C to 7°C)

Arctic Grade

(DF-A) (NATO F-56)......cueveeeeereresrereerennnns 25° to 65°F
................................................... (-32°C to 54°C)

NOTE. During certain emergency conditions,

JP-5 aircraft turbine engine fuel may be used in
lieu of diesel fuel.

Fuel tank capacity (usable)..........cccocovveeiniirinnnnn 158 gal
Fuel tank maximum

acceptance rate..............ccuuveee. 50 gal per min. (avg.)
Fuelweight .........ccoooiiiiii, 6.45 Ib per gal
Lubricating oil system capacity:

DY o 21 qt

REFIll e approx. 18 qt
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Cooling system:

Capacity:
DY . 44-1/2 qt
REFIl .o 32 qt
Antifreeze (-40°F. and above):
Mixture With Water...........ccocveviiiieiiiee e 50%
Type:
6850-243-1992 .....coviiiiiiiiiees 1 gal container
6850-224-8730......ccccvcvvrieieeeinns 5 gal container
Antifreeze
(ArCtiC tYPe) ... (-40° Fto-65°F):
MIXEUFE e Full strength
Type, 6850-174-1806.........cccuvveeereeerinnnnn 55 gal drum
Inhibitor (Above 80°F)
MIXTUFE ..o 22-1/2 oz. per vehicle
Type 6850-753-4967.....ccccooeiiiiieieeeeeee, 6 0z. Can

d. Transmission - XTG-250-1A.
Steer Control:

Land:
Pivot Steer ......ccovviiiiiiiiieeiii, First and both
................................................... reverse ranges
Geared steer........ccoecuvveeeeenn. Second, third, and
...................................................... fourth ranges
Water:
Pivot steer ......cccovveeeiiieene All ranges except
........................................................ fourth range
Oil Capacity:
DY o 56 qt
RETIl e 44 qt
Brakes .....ccoccooiiiiiiiiie e Multiple wet plate,
............................................ mechanical-applied
e. Electrical System.
Nominal VOItAge ........ceeveveeiiiiiiiiiiee e 24DC
BatterieS ...eeeieee e 4
f. Suspension.
TOrsion bar.......cccocvveeiiiiieeiieee Independent type
Road Wheels ... 10 dual
SIZE 28in
Track type ........vvvvvvvvvnvvvnnnnnnns 102 steel, rubber bushed
....................................................... pin-link shoe
Wi oo 17-1/2 in.
g. Armament.
Gun-Launcher, 152MM:
Weight of gun-launcher ............cccocoieinennn 10971b
Length.......ccco 116in.
Recoil (conventional ammunition).............c..c....... 15in.
Breech actuation.............cccceeeee... Electrical or manual
................................... separable sliding-rotating
................................................. breech chamber



Breech chamber...........ccccocvvenen. Left-hand 200 buttress
threads ........ccoceevviieeeiiiieeee 300 interruptions
Firing method ...........cccocvvvvvvieeneee. Electrical impulse only
Bore size .o 152-mm (6 in.)
Tube rifling:
Length....ccueeeiii 95.65 in.
Depth of groove.......ccccccciniiiininnnnns 0. 050in.
Width of groove...............c...... 0. 245/0. 253 in.
Width of land ...........cccoocieiiinc, 0. 1434 in.
Number of grooVeS..........coevviiiiiiiiieeeiieees 48
TWISE oo 1turnin4l. 2 calibers
Elevation ..o 1.9 deg
DepPresSion ... -8 deg
Traverse .o 360 deg right or left
Missile weight ..., 581b ea
Conventional ammunition weight..............c......... 48 Ib ea

Machine gun, 7-62-mm, M73:

Weight e 29.311b
Length o 38in
Rate of fire.......cccceeeeiiiiiiii 450-500 rpm approx
Feed link belt
Machine gun, 7. 62-mm, M219:
Refer to paragraph 13-3
Machine gun, Cal 50, M2, HB:

Weight 84 Ib

Weight of barrel...........c.iiiii 28 1b

Length, overall.......ccccccoovviviiiiee e, 65. 13in.

Cyclic rate of fire .......coccveiiiciieeee, 450-500 rpm

Maximum effective range...........ccccceveeeveinnen, 2000 yd

Grenade launcher ..........ccccooeieeennnn Fixed type, 8 tubes

g.1 Compressor Unit.

TYPE reciprocating
Operating SPeed.........ceveveveeveeeeeeeeeeeeeieeeeeeeeeeeen 3750 rpm
Operating PreSSUMe.........uveevvieeeieiieee e e 3000 psi
Lubricant (9150-753-4667) capacity:

Walter Kidde

(4310-460-2184)....cccvveeeeiiiieeeiiiieeeiiieeens 4/5 pt
Bogue
(4310-181-8895)....ccccuvieeiiiiiieeeiiiiieesiiiieeens 4/5 pt
Stewart Warner
(4310-196-1617) . ceovcveeeeeiiee et 1pt
h. Sighting and Fire Control Instruments.
Azimuth indicator (10954720):

Dial graduations:

(100-Mil) e, 0 to 3200 mils
.............................. right and left, numbered
............................................. every 200 mils

(I-mil) 0 to 100 mils,
................................ numbered every 5 mils

Weight 24 1b

Height 12in.

Diameter. .o 7in
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Gunner’s aid dial:

.................................. 0 to 50 mils right and
......................... left numbered every 5 mils

Elevation Quadrant, M13A1C:
Weight . e 2. 061b

Individual weapons night vision sight, PVS2:

Weight. e 12. 71b
Optical characteristics:
Magnification ..........cccccceeeiiiniiiiieneeenn. 4.0 power
Field of VIieW ..., 185 mils
Eyepiece focus.........cccccovvunneennn. +4 to4 diopters

Objective lens focus 4 meters to infinity
Periscope, XM44 Series (gunner's):

Weight e 134-1/2 b
Optical characteristics:
High power system:
Magnification ..........ccccceeeiiiiii e 9X
Field Of VIEW ...coocoiiiiiiieieee e 6 deg
Unity power system:
Field of view ........cccoceveeininnen, 22 deg horizontal
.............................................. 8 deg vertical
Line of sight travel.................... 22 deg elevation
...................................... 18 deg depression
Temperature range
(operable) .......cccoveeiieiiiiiee 65°F to +160°F
Periscope, M47, M48 (driver's):
Weight:
MAT (3) e 29. 11b
M48 (infrared) ........cccceevviiiiiiiiiieee 16.01b
Temperature range
(operable).......cccceeeveieiiiiiiieee, 65°F to +125°F
Periscope, M37 (loader's):
Weight ... 1451b
Optical characteristics:
Field of view
(6 in. eye distance) ................ 50 deg horizontal
............................................ 14 deg vertical
Line-of-sight .........ccccceviieenne one deg physically
......................................... two deg optically
Telescope, M119 (gunner's):
Length, telescope. ..., 41 in.
Length, telescope in mount M149 . ................... .48 in.
Weight, teleSCOPE ......ueviiiiiiiiiiiieeeeeee e, 371b
Weight, telescope and mount.............cccvvvveeennnnns 57 Ib
Operable temperature
(€210 [0 [, 65° to +1250 F
Optical characteristics:
Magnification.........ccccceeee v, 8X
Field of VIEW ... 8 deg
Reticle pattern,
conventional ammunition ................ ballistic



Telescope, M127 (gunner’s):

Length, telescope.......cccccevviviiiiiiiceniieee e 41-1/4 in.
Magnification ...........cccevvveveviviiieiiieieieieeeeeeeee, 8X orl2X
Field of View (8X) ...ccoiiiiiiiiiiiieiiiieeeieee e 8 deg

(A2X) v 5.333deg

Mount, Telescope, M149:

LeNGth ..eeeeiee e 28in
WL e 10in
HEIGNT .o 12in
Weight.........co 201b

i Missile Subsystem Units.

Optical tranSMIter ..........cccvvveeeeeere e 34. 11b
Signal data Converter...........coccovieeeinieennieeee 53.6 Ib
MOdUIALOr oo 42.7 b
POWET SUPPIY ...t 453 1b
Test checkout panel .........cccccceeeiiiiiiiiiiinnnns 12.41b
Rate sensing UNit. .........cocoeeeiiiiiiieiiieeeeee e, 991b
Optical tracker .......ocvvvvveviviiiiiiiieee, 16.8 Ib
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Figure 1-1. Armored reconnaissance/airborne assault vehicle: full tracked, 152MM, M551-left front view

1-4.2/(1-4.1 blank)
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Figure 1-2. Armored reconnaissance/airborne assault vehicle: full tracked, 152mm, M551- right rear view

1-5
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Section 1-3. SAFETY PRECAUTIONS

1-7. Vehicle

CAUTION: To_ enter driver's compartment by way of
open space between air compressor and rear air _bottle,
manually traverse turret so gun launcher .is positioned
over rear deck. This method of entry prevents damage
to stowed ammo in racks under gun/launcher.

a. Be certain water steer lever is in LAND
position when driving vehicle on land to prevent damage
to transmission and possible loss of vehicle control.

b. When raising or lowering driver's seat, keep
body weight on seat.

c. Until driver becomes familiar with vehicle,
every precaution must be taken not to overdrive or allow
loss of vehicle control.

d. When driving vehicle, make certain driver’s
rotatable hatch cover is secured in the open or closed
position.

e. Do not leave vehicle with engine running.

f.  If track is thrown while operating vehicle, do
not apply brake. Allow vehicle to coast to stop.

g. Make certain that vehicle is combat loaded
with equipment correctly stowed and secured when
swimming vehicle.

h. Attach tow cable to front or rear tow
shackles when swimming vehicle to facilitate towing in
case of an emergency.

i.  During vehicle swimming, if a solid stream
of water continues to emit from bilge pump outlets,
beach vehicle immediately.

j- Do not allow personnel between vehicles
when slave starting.

k  The M8AS3 air filter unit will not protect user
against carbon monoxide.

I. With standard track, the vehicle is difficult
to control on snow and ice. Use of arctic track will
improve vehicle control.

m. Inspection for spilled fuel should be made
before and after operation and at halt in order to prevent
fires.

1-6

1-8. Turret and Cupola
a. Make certain all personnel are clear of hull
when traversing turret and that area is clear of obstacles.

b. When traversing cupola, loader's hatch
cover must be in fully opened or closed position and
turret area clear.

1-9. Sighting and Fire Control

a. When XM44 Series periscope is not in use.
turn periscope ON/OFF switch to "OFF ". Place filter
selector lever in "DARK"(XM44) or "OFF" (XM44E
Series) position to prevent damage to internal
components close ballistic cover.

b. When operating night vision sight for cal.
.50 machine gun, keep eyeshield in contact with face to
prevent emission of visible glow.

¢ Do not look directly into searchlight beams.
Serious eye damage can result.

d. Prior to installing new battery for XM44
Series periscope, replace shipping plugs with vented
caps.

e. Hazardous radiation conditions exist when
plastic dial window of azimuth indicator is broken or
removed. DO NOT TOUCH DIAL POINTERS.

1-10. Armament

a. Reject all HEAT warhead missiles that have
dented nose cones.

b. Do not handle or move duds, except to
remove from weapon in a tactical situation. Under no
circumstances will a HEAT-T-MP or HE round be fired
that has been allowed to remain in a hot gun-launcher
more than 5 minutes.

c. Handle ammunition with care. Electric
primers are sensitive to shock and high temperature.

d. Use only correct lots of ammunition and
handle with care. Avoid striking fuze or primer.

e. When operating winterization kit coolant
heater, turret must be positioned sot hat neither grenade
launcher mount is over the heater exhaust outlet.

f. Do not smoke in crew compartment of
vehicle.



d  The check valve assembly in closed breech
scavenging system should be cleaned at intervals not to
exceed 100 rounds.

CAUTION: Avoid damage to air cylinders,
which are under very high pressure.

h. Inspect detent hole and replace preformed
packing of gun tube-to-detent housing seal every 40
rounds.

i.  If vehicle is not equipped with closed breech
scavenging system, missile firing causes a high
concentration of carbon monoxide in the crew
compartment. Therefore, crew members should not be
exposed to more than ten missile firings per day. Turret
blower must be on during missile firing to remove toxic
gases.

i The driver's hatch must be closed for all
main gun firings. All crew members should be inside the
vehicle to prevent injury from muzzle blast of a
conventional round or, in the case of a missile firing in
training with live warhead, to prevent possible fragment
spray from early ground impacts.

k. Flarebacks have occurred from firing
missles when vehicle is not equipped with closed breech
scavenging system. To reduce the hazard, the nylon
and neoprene bags of a conventional round which is to
be fired following a missile firing should not be removed
until it is evident that a flareback did not occur.

I.  Missiles should not be fired over friendly
troops in training due to the hazard from early ground
impacts.

m. The closed breech scavenging system has
been developed to remove smoldering residue from the
gun-launcher. However, when the vehicle is so
equipped, these precautions should be followed:

(1) When maximum firing rate is not required,
thoroughly inspect the rear

1-7
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part of the tube, especially around the forcing
cone and the breech cavity. Smoldering residue,
no matter how small, must be removed before
the next round is loaded.

(2) When near maximum firing rate is required,
inspect rear part of tube only. If smoldering
residue is observed, remove it and also inspect
and clear any smoldering residue from breech
cavity before loading the next round.

(3) When maximum firing rate is
inspection for residue is not required.

essential,

n.  When live round is chambered and breech
closed, never turn blasting machine handle unless firing
is intended. Blasting machine provides direct circuit
emergency fire capability to 152-mm gun/launcher.

0. Gun-launcher will fire despite loss of safe
to-fire and ready light indicators.
1-11. Grenades and Launchers

NOTE. Refer
precautions.

to TM 3-1330-203-10 for further safety

a. Since the vehicle is within range of
fragments from the WP grenade M34, the crew should
be inside the vehicle with the hatches secured in the
closed position during firing.

b. Check condition of grenades and launchers
as soon as possible after vehicle is subjected to
attacking projectiles or shell fragments to make certain
white phosphorous is not leaking onto the hull from
damaged grenade(s).
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Section 1-4. VEHICLE PERFORMANCE CHACTERISTICS
AND LIMITATIONS

Every type of Army equipment has certain
characteristics that are different from similar equipment.
Some of these characteristics are "signatures” that allow
identification, while others merely impose operational
limitations and/or operational guidance. Familiarity
through practice and experience will result in controlling
these characteristics and avoid unnecessary problems.
Some of the AR/ AAV M551 characteristics and
conditions under which they occur or are more
pronounced have been included herein for training and
operational guidance.

1-12. Automotive

a Under certain conditions, noise from the
engine turbocharger and the "rooster tail' of exhaust
smoke during vehicle acceleration will be more
noticeable. By comparison, the M551 total noise and
exhaust smoke, because of its smaller engine is much
less than larger track laying vehicles. The possibility of
these conditions occurring are more probable when:

(1) Operating the vehicle before the engine has
warmed sufficiently.

(2) Engine lacks power due to restricted air

induction system, leakage in the air induction

system affecting the airfuel ratio, or other

mechanical malfunction.

(3) Improper driving techniques such as lugging the

engine, fanning the accelerator pedal

unnecessarily and/or applying instant thrust of

throttle pedal (floor boarding).

(4) Racing a free engine, throttle fanning, and

operating in improper gear range will result in

more noticeable turbocharger whine.

b. During operation under extremely dusty
conditions (zero visibility), the engine air cleaner may
clog within one hour and should be frequently checked
and cleaned or replaced as necessary. Under such
extreme conditions, it

1-8

may be necessary to check the air restriction indicator at
30 minute intervals. If indicator is red, clean filter
element. (Due to varying conditions resulting from
geographical locations and other factors, commanders
must establish the frequency of air cleaner service to
accommodate their peculiar environmental condition.)

c. Operation of the vehicle in water
necessitates observation of all precautions normally
required in the operation of waterborne vessels.

Vehicle speed in still water is approximately 3.8 MPH
and maneuverability and control are good. In moving
water where the water speed approaches vehicle
maximum speed, maneuverability and control are
substantially affected. Water operation requires special
training as outlined in TM 21-306, Manual for the
Tracked Combat Vehicle Driver.

d. On early production vehicles (under serial
number 140), the main gun, coaxial machine gun, and
grenade launchers should not be fired with the swimming
barrier erected due to the possibility of damage to the
barrier. In later production, a quick release mechanism
for the whole forward surfboard/barrier system is
provided which, when released, allows firing of the main
gun or coaxial machine gun within a 90 degree sector to
the direct front.

e. When operating in jungle or heavy
underbrush, vegetation can clog the air intake grilles and
the radiator resulting in overheating and engine damage.
Specific attention to cleaning at the halt and after daily
operation will minimize the possibility of damage from
overheating. (If sudden overheating under combat
conditions is experienced, use of a lower gear range or
running engine for a few moments at idle speed may
correct the condition.)

1-13. Missile

a. Temperature changes may  cause
misalignment of the tracker. When temperature changes
in excess of 300F occur, the tracker should be checked
and re-aligned as necessary.

b. Missile must not be fired when vehicle is in
motion because it cannot be controlled.



1-14. 152MM Conventional Ammunition
a. If smoldering residue is observed in the
gun-launcher, the following actions are recommended:

(1) Check closed breech scavenging system for
proper functioning.

(2) Examine basic load of ammunition for moisture
absorption (softness) or other contamination of
the combustible cartridge case. Turn in soft or
contaminated rounds.

(3) Carefully inspect breech area for smoldering
residue after subsequent firings. If smoldering
residue recurs, turn in basic load for further
detailed inspection.

b. The best estimate of emergency zero for
telescope MI19 is +5.0 mils elevation and +2.0 mils
deflection.

Cc. Sensing at ranges less than 1000 meters is

difficult due to firing shock, vehicle dis

1-9
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placement, and obscurity caused by smoke. Assistance
from a companion vehicle or other sources is
recommended.

d. Cartridge, TP-T, XM411E3 is not ballistically
matched with cartridge, HEAT-MP-T, XM409E5 and
therefore should not be used to zero the weapon for
firing cartridge XM409E5.

1-15.  Armament
Starting with full bottles of compressed air, and
with air compressor operating, there is enough

compressed air for 22 rounds when firing at the
maximum rate.

1-16. Night Fighting

Tracers from cal. .50 machine gun and main
gun firing temporarily saturate gunner’s periscope XM44,
resulting in loss of vision.

1-17. Air Drop System

The air drop system (35,000 Ib) for this vehicle
has not completed service tests and is not available for

use. The current vehicle configuration has not been air
drop tested.

(1-10 Blank)
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CHAPTER 2

OPERATING INSTRUCTIONS

Section 2-1. SERVICE UPON RECEIPT OF MATERIEL

2-1. Deprocessing Vehicle and Break-In Services maintenance personnel are designated in the following
tables and illustrations.
a. Services upon receipt of materiel to be
performed by the crew and organizational b. Read the DD Form 1397 tag and follow all
precautions checked thereon.

TABLE 2-1. DEPROCESSING VEHICLE
STEP PROCEDURE FIG/ITEM

WARNING: Lift vehicle with lifting eyes on top of hull only. If
necessary unfasten shipping cover at each end of vehicle and roll
back until lifting eyes are exposed. Do not use tong lugs for
lifting vehicle.

Remove vehicle closure Kkit. 2-1

Remove Basic Issue Items saddle. 2-2

Remove ventilation screen assemblies from access openings on hull
bottom.

4 Drain fuel and inspect filters (thble 2-1. 1).

5 Install plug assemblies (plug, preformed packing, screw and platé]

located in driver’'s compartment) in hull access openings.

5.1 Remove preservative material from track adjuster piston and adjust
track before operating vehicle.

Install tow shackles (located in driver's compartment) on tow lugs.

Remove cap or tape sealing engine exhaust outlet opening.

Remove plastic caps and/or tape from all openings leading to the
interior of the engine, including oil level indicator rod cap,
shroud opening, and oil filler caps.

9 Add electrolyte to batteries. Check that battery connections are

tight, and that polarity is correct as shown in[figure 9-97]

wWN B
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CAUTION: Do not start engine or operate accessories with
auxiliary power until batteries are properly connected and elec-

trolyte added.
10 Remove cap or tape sealing turbocharger air Inlet. 5-2/




TABIE 2-1. DEPROCESSING VEHICI F - CONTINUED
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STEP

PROCEDURE

FIG/ITEM

11

12
13
14
15
16

17
18

19
20

21

Hold turbocharger fan stationary with 1/2 inch socket wrench on fan
hub nut. Start engine[(table 2-3) and idle at 1500 RPM for 2
minutes. Stop engine, then remove socket wrench. (This step
is necessary to assure proper lubrication of turbocharger fan
bearing, if vehicle has not been operated for several months).

Install turbocharger air inlet hose and clamps (table 9-1).
Disassemble, clean, lubricate, and assemble cal.. 50 machine gun.
Install retracting slide assembly.

Check and adjust headspace and timing (tables 3-7 and 3-8).

Install flash hider and carrier assembly.

CAUTION: _Position carrier assembly in the 5 or 7 o’clock
position on barrel to prevent damage antenna when cupola is
traversed.

Install cal.. 50 machine gun spent brass ejection chute.

Install pintle support, cradle and pintle assembly, cal.. 50 machine
gun, and cupola traverse mechanism exterior wiring harness
and switch assembly.

Install turret stowage rack.

Remove protective materials from gun launcher, and traversing and
elevating servomotor fan outlets.

CAUTION: Thoroughly remove all preservative grease from
interior of gun tube and breech mechanism. Lubricate according

If vehicle is received with gun/launcher out of battery:

a. Wipe recoil sleeve with clean dry cloth to remove dirt or

dust.

b. Inspect sleeve for evidence of rust and/or pitting. If rusted

or pitted, notify support maintenance.

c. Wipe sleeve with clean cloth saturated with hydraulic oil

MIL-H-6083.

d. Close pressure bleed valve and use hand pump to return gun

to battery.

CAUTION: Keep hands and arms clear when pressurizing recoil

mechanism. Return to battery (:an be sudden and without notice.

2-2
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TABLE 2-1. DEPROCESSING VEHICLE CONTINUED

STEP PROCEDURE FIG/ITEM
22 Recoil mechanism:
a. Check oil level in recoil mechanism with gun/launcher 3-2
elevated to 265 mils.
b. Pressurize recoil mechanism with hand pump until indicator 3-2
rod is in safe range.
23 Insure that recoil mechanism is exercised as prescribed in TB 9-
1000-234-35. (At time of deprocessing, recoil mechanism
should be exercised 20-25 times).
24 Operate and trim turret electric drive system Table 10-3.
25 Air compressor:
a. Check oil level in air compressor.
b. Turn air compressor on and charge cylinders.
c. Check for leaks in closed breech scavenging system hoses
and connections (use soap solution to check suspected areas).
d. Manually activate CBSS and check functional operation. 3-2. B]3-2. 4]
e. Operate CBSS electrically:
(1) Turn turret power switch "ON" and turret selector Switch to "CONV".
(2) Open CBSS air shut off valve. [3-2.4
(3) Remove one mounting screw and loosen other screw of in-battery switch bracket
and swing up out of contact with actuator screw (see fig[ 11-2). (M81E1 Gun Launcher).
NOTE. Do not disturb the setting of switch attachment to bracket
(4) To cycle CBSS, depress plunger of in-battery switch.
WARNING:_When 1. 7-second surge of air is completed the breech chamber opens
automatically. All personnel must make certain to stand clear to prevent injury
(5) After completion of CBSS cycling SHUT OFF turret power, return in-battery
switch bracket to original position and replace and tighten mounting screws.
26 Check firing circuit using linear electromechanical actuator 4933-435-7736. 4-4

2-2.1
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STEP PROCEDURE FIG/ITEM
27 Missile guidance system and fire control deprocessing should be

accomplished in accordance with separate instructions issued

by appropriate agency.

NOTE. For inspection and service of missiles, refer to[fable 7-2|

28 Remove VCI bore tube from barrel of 7. 62MM machine gun and

clean barrel with clean dry patches.
29 Disassemble, clean, lubricate, and assemble 7. 62MM machine gun. [5-11]5-12]

Inspect for missing parts and proper assembly. LO 9-2350-

230-12
30 Install flash hider on 7. 62MM machine gun.
[5-13
31 Install 7. 62MM machine gun in mount and connect solenoid lead.
[3-7
32 Install spent brass ejection chute extension.
3-7

33 Remove protective lubricants and coverings from sighting and

fire control equipment.
34 Check air drop knobs [fable 6-7] items 12 and 18).
35 Perform all "before operation" PM checks and services[iable 4-11
36 Perform the following PM checks and services|table 8-17]

Sequence numbers: 7. 1, 11, 12, 13; 16 through 27; 29, 33, 35;

39 through 43; 45 through 48; 52, 59.
37 Perform vehicle break-in services[table 2-2]

2-2.2
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NOTE. VEHICLE MAY BE
DRIVEN A SH
H COVE
NT AN

VEHICLE
FRONT

REMOVAL TIE-DOW N WIRE

1. LOOSEN 4 SCREWS (2 ON EACH SIDE OF HULL) AND REMOVE TIE-DOW N WIRE SECURING COVER TO HULL,
2, REMOVE ROPES (FRONT AND REAR) SECURING COVER TO TOW LUGS.
3. RELEASE (36) FASTENERS SECURING RODS IN COVER TO FRAME AND REMOVE RODS.
4. REMOVE COVER, FOLD, AND SECURE WITH ROPES REMOVED IN STEP 2.
5. REMOVE 4 SCREWS SECURING FRAME TO TOP OF HULL,
6. REMOVE 4 SCREWS SECURING FRAME END BRACES TO FRONT FENDER PLATES,
7. REMOVE 2 SCREWS SECURING FRAME END BRACES TO ENGINE COMPARTME NT ACCESS COVER,
8. DISASSEMBLE FRAME IN SECTIONS IF HOIST IS NOT AVAILABLE AND REMOVE FROM VEHICLE,
9. INSTALL 4 SCREWS REMOVED IN STEP 5.
10. INSTALL 6 SCREWS (BAGGED AND TAGGED [N DRIVER'S COMPARTMENT) 4 [N FRONT FENDER PLATES AND 2 IN
ENGINE COMPARTME NT ACCESS COVER,
11. DISASSEMBLE FRAME AND STORE WITH COVER, TIE~-DOWN WIRE AND 6 SCREWS REMOVED IN STEPS 6 AND 7.
12, RETURN COMPLETE CLOSURE KIT TO LOCAL SUPPLY ELEMENT WHEN VEHICLE IS GOING INTO FIELD USE.
13. REQUISITION AND REINSTALL CLOSURE IF VEHICLE 1S TO BE HELD IN OPEN STORAGE FOR PROLONGED PERIODS.

INSTALLATION
REVERSE REMOVAL PROCEDURE. we 66568 |

Figure 2-1. Removal/installation - vehicle closure kit

(2-2.4 Blank) 2-2.3
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TABLE 2-1.1. FUEL FILTER INSPECTION

STEP PROCEDURE REFERENCE
1 Completely drain fuel tanks to remove preservative, residual fuel, [Table 5-4
and accumulated condensation.
2 Drain primary and secondary fuel filters [Fig. 5-2
3 Remove primary fuel filter element and inspect for grease-like
Avoid damaging shell gasket.
4 If no evidence of contamination is found, reinstall element
If grease-like substance is present, clean filter shell with
fuel or solvent and install new filter - 2940-745-7730.
5 Close all fuel drains and fill tanks with specified fuel Par. 1-6¢

REMOVAL PROCEDURE

1. REMOVE BASIC |ISSUE |ITEM BOXES
SECURED TO SHPPING SADDLE.

2. REMOVE TWO 2 SCREWS SECLUING
SADDLE TO AR INTAKE GRILLE.

3. REMOVE TWO 2 SCREWS SECURING
SADDLE TO ILOCKS ON ENGINE
COMPARTMENT ACCESS COVER.

4, REMOVE SADDLE AND REINSTALL SCREWS
ON ACCESS COVER.

5. SECURE AIR INTAKE GRILLE (STEP 2) WITH
2 SCREWS LOCATED IN DRIVER,S
COMPARTMENT.

6. SECURE SCREWS REMOVED IN STEP 2 TO
SADDLE AND STORE.

7. CHECK AND STOW SPARE PARTS AND

EQUIPMENT IN ACCORDANCE WITH BASIC
ISSUE ITEMS UST (A ENDIX 11).

Figure 2-2. (Superseded) Removal - basic issue (O.E.M.) items
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Figure 2-3. Installation of retracting slide assembly on cal. .50 machine gun, M2, HB,
flex. type

2-4
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Figure 2-4. Installation of pintle support, cradle and pintle assembly
and cupola traverse mechanism switch assembly

2-5



TABLE 2-2. BREAK-IN SERVICES
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STEP

PROCEDURE

REFERENCE

DRIVE BELTS

Check tension of generator, fan, and coolant pump drive belts
Check vehicle for damage and loose attaching hardware.

NOTE. If vehicle is scheduled for storage in excess of
90 days, release tension on all drive belts, notify organiza-
tional maintenance personnel.

LUBRICATION

Check fuel and coolant levels Perform a complete suspension
lubrication (LO 9-2350-230-12), Appendix IV.

Check DD Form 1397 tag for engine and transmission oil viscosity
If tag states oil is of proper viscosity for local operation,
check the level (LO 9-2350-230-12) but do not change the
mil. OE10 may be added to PE1 or OE30 to PE2 to maintain
proper level in engine and transmission until first
scheduled change.

NOTE. Preservative engine oils PE1 and PE2 are identical

to engine oils OE10 and OE3S0, except that PE1 and AE2 have a
preservative additive. PE1 and PE2 will be used in the same
manner as the regularly used engine oil OE10 or OE30.

ROAD TEST
Drive 5 to 10 miles.
NOTE. If a vehicle w as driven to the using organization,
consider the mileage traveled as break-in mileage.
Observe all instruments and gages during road test
CAUTION: Do not engage in excessive speeds, accelerate
rapidly, or in any way load the engine or power train to
capacity during the break-in period.
Stop vehicle every mile and check for overheated hubs on road
wheels and idler wheels, and for lubricant leaks.

AFTER ROAD TEST
Upon completion of road test, perform after-operation preventive-
maintenance checks and services[(table 4-1, steps 75 through 100) and
notify organizational maintenance to retorque air cleaner hose clamps.

CORRECTION OF EQUIPMENT FAULTS

Correct and report all equipment faults.

[5-2/p

[5-2IA
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2.2. Operation Under Normal Conditions
The following tables and illustrations provide vehicle
operating instructions.

Section 2-2. VEHICLE OPERATION
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a. Special Driving Instruction. TM21-306.

b. Cold Weather Startingl Figurd 2-14] table 2-4],1,

and TM 9-207. At -10’ F and below, four batteries are

required. If vehicle has only two, notify organizational

NOTE: Before operation the crew should be maintenance.

familiarized with the location and operation of all controls c. Extreme Hot and Cold Weather Operation.

and instruments [(figs. 2-5 through 2-15).

2.3. Operation Under Unusual Conditions

TABLE 2-3. STARTING, DRIVING, AND STOPPING VEHICLE

Continuously observe engine, transmission, and coolant
temperature warning lights [fig. 2-9).

STEP PROCEDURE REFERENCE
PRE-STARTING INSTRUCTIONS
CAUTION: To enter driver's compartment by way of open space
between air compressor and rear air bottle, manually traverse
turret so gun launcher is positioned over rear deck. This method
of entry prevents damage to stowed ammo in racks under gun/
launcher.
1 Perform before-operation preventive- maintenance checks and
services[(table 4-1, steps 1 through 19).
2 Secure turret traverse lock 2-20/¢
3 Make certain that missiles and ammunition are properly stowed
and secured in racks.
4 TURN OFF ALL COMMUNICATIONS AND ACCESSORY SWITCHES 2-10] 7-4
5 Install M48 periscope for driver’s night vision if required [2-7
6 Secure driver’s rotatable hatch cover in open or closed position
7 Open both fuel tank valves [5-3/A
8 Make certain fixed fire extinguisher is charged and actuating [1-118. 2-6
handles are safety wired.
9 Stand by with portable fire extinguisher [2-18/A
10 Turn vehicle MASTER SWITCH on. MASTER SWITCH lamp will
illuminate.
11 Check driver’s periscopes washers and wipers 2-7
12 Check FUEL gage Add fuel if required Remove both filler caps
when refueling to vent entrapped air [5-3/

CAUTION: Do not run vehicle completely out of fuel. Injectors
require full fuel return flow for cooling.

2-7




TABLE 2-3. STARTING, DRIVING, AND STOPPING VEHICI E - Continued
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STEP PROCEDURE REFERENCE
STARTING ENGINE
13 Depress service brake pedal and pull out and up on parking BRAKE 2-5/6, 8|
LOCK handle to set brake.
14 Place water steer lever in LAND position [2-6/F
WARNING: Be sure water steer lever is in LAND position to
prevent damage to transmission and possible loss of vehicle control.
15 Place transmission shift lever in N(neutral) position [2-6/F
CAUTION: Make certain that neutral safety switch roller con-
tacts transmission shift control lever near center of actuating end
when in N (neutral) position but is open in all other shift positions.
16 Turn SPEED/RPM indicator switch to RPM position 2-10
17 Make sure fuel shutoff knob is pushed in 2-6C
18 Press ENGINE STARTER switch to START position 2-10
CAUTION: Do not operate starter over 15 seconds. If engine
does not start, refer to troubleshooting procedure, table teps
1 and 2. Allow 5 minute cooling-off period before again attempting
to start.
19 When engine starts, pull out hand throttle control knob and set to [2-6/F and
1500 rpm (fast idle) on tachometer indicator
CAUTION: During engine warm-up, refer to indicator panel
checkout procedure.
20 Turn SPEED/RPM indicator switch to SPEED position
2-10
DRIVING VEHICLE ON LAND
CAUTION: Until the driver becomes familiar with the vehicle,
every precaution must be taken not to over-drive or allow loss of
vehicle control. Make certain that gun is straight forward when
traveling through wooded areas to prevent damage to grenade pro-
jector mounts.
WARNING:_Do not coast down grade. Keep engine speed matched
to vehicle speed to avoid losing steering capability.
21 Apply pressure on brake pedal, pull out and down on parking BRAKE [2-5/6,8
LOCK handle to release brake.
22 With brake pedal depressed, hand throttle control knob pushed in,
shift from N (neutral) to desired range.
23 Release brake pedal and depress accelerator pedal to attain desired [2-5/8, 19

vehicle speed.
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TABLE 2-3. STARTING, DRIVING, AND STOPPING VEHICLE - Continued

C8, TM 9-2350-230-12

STEP

PROCEDURE

FIG/ITEM

24

25

26

DRIVING VEHICLE ON LAND - Continved

WARNING: If track is thrown while operating vehicle, do not
apply brake., Allow vehicle to coast to stop.

NOTE. Pivot steer capability is in 1st (Low) and both reverse
shift ranges in LAND position,

OPERATING RANGES FOR
NORMAL/UNUSUAL CONDITIONS

MIN. FULL GROUND
SHIFT RANGE T';l'}gg'-": AX | CHARACTERISTICS

1st - (Low) 3 7 MPH| Mud, snow, deep sand,
high hills, and steep
grades,

2nd - (Low 5 10 MPH| Semi-hard surface, low
Intermediate) obstructions, and
moderate slopes,

3rd - (High 8 19 MPH| Hard surface and

Inter mediate) rolling terrain,

4th - (High) 19 43 MPH| Flat and hard surfaces.
1st Reverse 5 MPH| Use as required,

2nd Reverse 9 MPH| Use as required,

NOTE. Do not operate vehicle in the above shift ranges below
minimum full throttle speed, downshift to the next lower shift

range to prevent transmission overheating.

Down-shift as required but do not force transmission shift lever.

DOWN-SHIFT MAXIMUM (SAFE) SPEEDS

SHIFT RANGES AND MAXIMUM (SAFE) SPEEDS

IsttoNeutral . , . . . ¢ . v v v v v v v e s o s o 3 MPH
2ndto lst . . . . . . . i i e e e e e e e e e e 5 MPH
3rdto2nd . .. . .. . e e e e e e e e e e e 10 MPH
4thto3rd .., .. ... v e e e e e e e e e e 19 MPH

CAUTION: To steer vehicle, use an even steady pull on steer
bar; do not jerk. Return to center position in same manner,

Turn vehicle to left (forward or reverse by pulling on left-hand
grip of steer bar,

Turn vehicle to right (forward or reverse) by pulling on right-hand
grip of steer bar,

CAUTION: Shift from forward to reverse, or reverse to
forward only after bringing vehicle to a complete stop.

2-8.1

2-6/E

2-5/4
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TABLE 2-3. STARTING! DRIVING, AND STOPPING VEHICLE - Continued

TM 9-2350-230-12

STEP PROCEDURE REFERENCE
DRIVING VEHICLE ON LAND - Continued
27 Perform during-operation preventive-maintenance checks and
services if tactical situation permits [table 4-1, steps 64 through 67).
NOTE In case of emergency, driver can escape by his escape and
hatch or through the turret by pulling pin safety clip chains securipg 2127
vertical ammo rack and screens to turret ring.
STOPPING VEHICLE AND ENGINE
28 Release accelerator pedal, depress brake pedal, and stop vehicle [2-5/8, 191
29 With brake pedal depressed, position transmission shift lever in N [2-5/6, .14
(neutral) position, pull out and up on parking BRAKE LOCK handle
to lock brake.
30 Turn SPEED/RPM indicator switch to RPM position
31 Set hand throttle control knob to run engine at 1000 - 1300 rpm on [2-5/1L7
tachometer indicator for 3 to 5 minutes
32 Push hand throttle control knob in to return engine to normal [2-51L7
idle speed.
33 Turn radio and all accessories off 2-1D]7-4
34 Pull out on engine FUEL SHUT-OFF control handle to stop engine
CAUTION: Do not apply excessive pull on handle when stopping
engine.
NOTE If FUEL SHUT-OFF valve does not operate properly,
open engine exhaust grille and disconnect fuel line at primary fuel
filter.
35 Turn vehicle MASTER SWITCH off
36 Perform after-operation preventive-maintenance checks and services
[table 4-1], steps 74 through 100).
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Figure 2-5. Driver's compartment
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Figure 2-6. Driver’s miscellaneous controls
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Figure 2-6.1. Removal/installation - driver’s steel escape hatch cover.
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Figure 2-6.2. Driver’s rotatable hatch emergency outside latch release and
open position latch stop
2-10.2
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Figure 2-7. Installation and operation of driver's M48 periscope
(2-12 Blank) 2-11



TM 9-2350-230-12

BLACKOUT (INFRARED) HEADLIG HT BLACKOUT MARKER LIGHT ]

MACKOUT BLACKOUT BLACKOUT
MARKER LIG HT STOPLIGHT STOPLIGHT
S
BLACKOUT MARKER LIGHT BLACKOUT MARKER LIGHT
M reHT 1STOPLIGHT FOR
DAYLIGHT USE

DIMMER SWMITCH

LIGHT SWITCH
ASSEMBLY
/ SAFETY SWITCH
INSTRUMENT PANEL  (pysH UP TO UNLOCK
LIGHT SWITCH MAIN LIGHT SWITCH) W
BLACKOUT DRIVE LIGHT SERVICE HEADLIGHT

MARKER LIGHE MACKOUT ILLUMINATES BRIGHTER
STOPLIGHT WHEN BRAKES ARE APHLIED
ii
. . @

BLACKOUT MARKER LIGHT SERVICE TAILLIGHT AND STOPLIGHT

WE 10830

Figure 2-8. Vehicle driving lights chart
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WHEN VEHICLE MASTER SWITCH IS ON

ENGITE OFF

R
OpopeTe O, f PANEL LIGHT (2) ILLUMINATES PANEL

N sy NORMAL
%
\N /YBATTERY
Low
RPM *SWITCH ON

AN
O Teve coomanT FUEL
WATER PARKING @/_—/
STEER HIGH BRAKE
ON BEAM ON S
@ @ NORMAL
// CHARGE

SUB-NORMAL
CHARGE OVERCHARGE

ENG INE RUNNING

NOTE. NOTIFY ORGANIZATIONAL MAINTENANCE
IF GENERATOR CHARGING RATE INDICATES SUB-NORMAL
CHARGE OR OVERCHARGE,
e —————)

ENGINE COOLANT TEMPERATURE GAGE. TEMPERATURE GAGE SHOULD NORMALLY READ 175'210°F.

ENGINE COOLANT TEMPERATURE WARNING LIGHT. WARNING LIGHT WILL COME ON IF ENGINE
TEMPERATURE REACHES 225"F (CHECK AGAINST ENGINE COOLANT TEMPERATURE GAGE). STOP
ENGINE AND CHECK FOR:

a. LOW COOLANT LEVEL IN SURGE TANK--FILL SYSTEM.

b. DEBRIS ON INTAKE GRILLE OR RADIATOR-REMOVE DEBRIS.
c. BROKEN COOLANT PUMP BELTS--NOTIFY ORGANIZATIONAL MAINTENANCE.

IF, AND ONLY IF NONE OF THE ABOVE PROBLEMS ARE FOUND, LOCK COOLANT FAN CLUTCH IN
DIRECT DRIVE (B, FIGURE 5-2) FCR EMERGENCY OPERATION. NOTIFY ORGANIZATIONAL
MAINTENANCE.

ENGINE LOW OIL PRESSURE WARNING LIGHT. IF WARNING LIGHT REMAINS ON AT 1300 RPM,
INDICATING LESS THAN 9-13 PSI PRESSURE, STOP ENGINE AND CHECK OIL LEVEL. IF OIL IS AT
PROPER LEVEL, NOTIFY ORGANIZATIONAL MAINTENANCE.

TRANSMISSION LOW OIL PRESSURE WARN ING LIGHT. IF WARNING LIG HT REMAI NS ON AT 1500 RPM,
INDICATING LESS THAN 4-8 PSI PRESSURE, STOP ENGINE AND CHECK OIL LEVEL. IF OIL LEVEL IS
CORRECT, NOTIFY ORGANIZATIONAL MAINTENANCE.

TRANSMISSION OIL TEMPERATURE WARNING LIGHT. WARNING LIGHT INDICATES OVERHEATED
IIANSMISSION. PLACE SHIFT SELECTOR IN NEUTRAL POSITION AND IDLE AT 1300 RPM FOR THREE
MINUTES. IF LIGHT REMAINS ON, NOTIFY ORGANIZATIONAL MAINTENANCE.

WE 12036
Figure 2-9. Driver’s indicator panel
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ACCESSORY OUTLET RECEPTACLE
(UNSCREW COVER AND PLUG IN
O ACCESSORIES)

FRONT BILGE PUMP
INDICAT/OR LIGHT

MASTER
SWITCH

ON
®
R\ é/'

WINDSHIE LD
WIPERS

/ \Y
REAR BILGE PUMP WINDSHIELD WIPERS
INDICATOR LIGHT INDICATOR LIGHT

Figure 2-10. Driver’s switch panel

TABLE 2-4. AMPHIBIOUS OPERATION

C10, TM 9-2350-230-12

STEP PROCEDURE REFERENCE
PREPARING VEHICLE FOR AMPHIBIOUS OPERATION
1 Perform before-operation preventive-maintenance checks and services
(table 4-1], steps 1 through 19).
WARNING: The crew should be thoroughly trained on procedures
for evacuating the vehicle in water prior to amphibious operation.
CAUTION: 1. Vehicle must be combat loaded with equipment App. I
correctly stowed and secured to achieve proper balance in water [1-1]25 &
2. Attach tow cable to front or rear towing shackles to
facilitate towing in case of power failure. Secure center portion of
cable to vehicle to prevent drag or entanglement.

2 Be sure driver's escape hatch and drain/access plugs on hull bottom [2-6/A, and
are secured. On vehicles equipped with exhaust plume diffuser, pull [5-7
pin and turn diffuser upside down (off the exhaust outlet) whenever
vehicle is to be operated with barrier erected.

3 Erect and secure surfboard and barrier. Make certain surfboard cavity 12,
drain cover is in place. Remove covers from front bilge pump outlets &2-12.1

CAUTION: Traverse gun-launcher approximately 90 mils to the
left of driver’s hatch cover, prior to swimming, so driver will have
additional clearance in evacuating vehicle if necessary.

2-15




TABLE 2-4. AMPHIBIOUS OPERATION - CONTINUED

C6, TM 9-2350-230-12

STEP

PROCEDURE

REFERENCE

PREPARING VEHICLE FOR AMPHIBIOUS OPERATION - Continued
Turn vehicle MASTER SWITCH and BILGE PUMP switches on; listen
and make certain bilge pumps are operating properly. Turn BILGE
PUMP switches off and start engine.

ENTERING WATER

Push water steer lever forward to WATER position
Place transmission shift lever in 1st (low) position

WATER ENTRY CAUTIONS

CAUTION: 1. Select a gradual sloping bank of firm ground that is
free of rocks, stumps, or debris to enter water. Avoid drop offs into
water, soft ground or steep grades where vehicle may lose traction
and mire down or skid.

2. Leave vehicle hatch covers open during water entry
and operation if situation permits.

3. 10 mph is maximum safe water entry speed from
slopes up to 15% (1.5 ft. drop in 10 feet).

4.5 mph is maximum entry speed on slopes of 15 to 30%.

5. The vehicle should be eased into the water slowly
from slopes of over 30%. The vehicle front will become buoyant
before entry is completed.

6. Avoid steep entry slopes if at all possible. High
speed entries from steep slopes not only can cause failure of flotation
components, but also endanger the vehicle’s personnel.

NOTE. Entry technique must be controlled by good driver judge-
ment. This can result only from adequate training and experience.
Immediately upon entering water, turn BILGE PUMP switches on and shift 2-10 and

to 3rd range for maximum performance

WARNING: During water entry and vehicle swimming, if a solid
stream of water continues to emit from bilge pump outlets, the vehicle
should be beached immediately and the cause of leakage determined.
When turning vehicle, return steer bar to center position before turn is

completed, allowing momentum of vehicle to complete turn. To obtain

maximum turning response, decelerate, turn steering bar,
then accelerate.
NOTE. Propulsion and steering are same on water and land.

CAUTION: 1. If engine becomes inoperative during amphibious
operation, the crew should prepare to evacuate vehicle.
2. If it becomes necessary to tow vehicle while in water,
towing speed should not exceed 5 mph.
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TABLE 2-4. AMPHIBIOUS OPERATION - CONTINUED

C10, TM 9-2350-230-12

STEP

PROCEDURE

REFERENCE

11

12

13

14

15

15. 1
16

17

STOPPING THE VEHICLE IN WATER

Release accelerator pedal and apply brake to stop tracks

Move transmission shift lever to R2 (reverse) position. Release brake
and gently accelerate.
NOTE. Vehicle should be stopped when traveling in reverse in same

manner, except shift lever is moved to 1st (ow) position.

Release accelerator pedal when forward motion of vehicle is stopped;
move transmission shift lever to N (neutral) position.

LEAVING WATER

Approach bank squarely, ease up on accelerator pedal to reduce track
speed allowing vehicle to coast until tracks. contact solid ground.

Return water steer lever to LAND position and proceed to land in 1st
(low) range.

CAUTION: Leave water on hard ground, free of obstacles. Avoid
mushy banks or steep slopes where vehicle may mire or stall.

Stop vehicle when clear of water and on firm footing. Clear tracks and
wheels of any debris.

Turn bilge pumps off when all water has been removed from vehicle[and
stop engine. When required, driver's escape hatch may be loosened
sufficiently to break seal and allow residual water to drain from
vehicle.

Install front bilge pump outlet covers

Retract surfboard and barrier

WARNING: Pull hands clear immediately after releasing quick-

release surfboard, effective vehicle serial no. 70.

Inspect suspension components and any other vehicle components,
which may have been immersed or sprayed while swimming vehicle,
for water contamination. Service according to/LO 9-2350-230-12.
CAUTION: If vehicle has been submerged, retrieve vehicle,

remove hull access plugs and driver’s escape hatch, and

immediately evacuate vehicle to appropriate supporting main-

tenance area for servicing, prior to any operation of vehicle

components.

2-5/14. 19

[2-5/19

2-12.1]
12,
&2-12.1
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Figure 2-11. Erecting flotation surfboard and barrier (through vehicle serial no. 69)
(10f2)
2-18



C2, TM 9-2350-230-12

Figure 2-12. Erecting flotation surfboard and barrier (through vehicle serial no. 69) (2 of 2)
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Figure 2-12.1. Erecting surfboard and barrier (effective vehicle serial no. 70)
2-20
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Figure 2-13. (Superseded) Operation of bilge pumps
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TABLE 2-4.1. COLD WEATHER STARTING PROCEDURE (REFER TO FIGURE 2-14)

STEP PROCEDURE FIG/ITEM
NOTE. Steps marked with asterisk (*) are applicable only to vehicles with
hand pump lock and air box flame heater fuel shutoff valve
(B,[figure 2-14). All other steps are applicable to all vehicles.
PREPARATION FOR STARTING
1 Traverse turret to the side and open engine compartment right exhaust grille. 1-2
*2 Open air box flame heater fuel shutoff valve. [2-14B
3 Check air box flame heater accumulator pressure gage. Pressure indicator
should be in cold start area of gage. If not, use accumulator hand pump to
increase pressure:
*a. Release accumulator hand pump lock.
b. Turn pump handle to release from detent, and actuate handle
to increase pressure.
4 After attaining required pressure, rotate pump handle to engage detent.
*5 Position hand pump lock to locked position.
6 Close engine compartment exhaust grille.
STARTING
7 Place transmission shift lever in "N" (neutral) position. 2-6E
8 Turn vehicle master switch ON.
9 Turn speed/RPM indicator switch to RPM.
NOTE. If engine coolant heater has been operation, proceed to step 11.
10 Pull out on fuel shutoff control knob, hold starter switch in START,
hold air box flame heater switch to ON position for 15 to 20 seconds. 2-10
11 Push in fuel control shutoff knob, continue to hold starter switch in START,
and cycle flame heater switch on and off 1 or 2 times per second, with a
2 second pause in the OFF position every 7 to 10 seconds until engine
reaches 400 to 500 RPM, then depress accelerator half way and disengage
starter switch.
NOTE. _If engine does not commence firing after a total of 40 seconds of
cranking or if the indication of cylinder firing ceases for a
period of over 10 seconds, stop cranking and check the air box
flame heater system components for proper operation. If a
malfunction is evident, notify organizational maintenance personnel.
12 With brakes locked, move transmission shift lever to 4th position
continue operation of the engine at 1200-1500 RPM until coolant temperature
gage indicates 120° to 140°F. If transmission high temperature warning
light illuminates, shift to "N" (neutral) and idle at 1200-1500 RPM until
light goes out.
*13 Reopen right exhaust grille and close flame heater fuel shutoff valve.
Close grille.
RECHARGING ACCUMULATOR
NOTE. When through with vehicle operation for the day, reopen right
exhaust grille. Recharge accumulator as follows:
*14 Open flame heater fuel shutoff valve.
*15 Move hand pump lock to unlocked position.
16 Release hand pump from detent position.
17 Run engine is neutral at approximately 2000 RPM until no further increase
in pressure is apparent on accumulator pressure gage.
18 Return hand pump to detent position.
*19 Move hand pump lock to locked position.
*20 Close flame heater fuel shutoff valve.
21 Close exhaust grille.
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Figure 2-14. Cold weather starting
Figure 2-14.1. Deleted.
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TABLE 2-5. TOWING DISABLED VEHICLE AND TOWING OR SUPPLYING AUXILIARY
POWER TO START ENGINE

STEP PROCEDURE FIG/ITEM

TOWING DISABLED VEHICLE ON LAND

1 Remove sprocket drive shafts if transmission has sustained damage.
Notify organizational maintenance personnel.
2 Connect tow bar or tow cables. 2-15

WARNING: If drive shafts have been removed use tow bar only,
since vehicle has no steering or braking capability.

3 Place transmission shift lever in N (neutral) position. 2-6/
4 Release brake and signal towing vehicle.

b

WARNING: When towing disabled vehicle, limit speed to 5 MPH
if tactical situation permits. NEVER ATTEMPT TO TURN AT
SPEED EXCEEDING 5 MPH.

NOTE. In an emergency, vehicle may be towed in reverse direction
for a distance not to exceed 1/4 mile at a speed not to exceed 5 mph in
N (neutral) range. If vehicle towing distance is greater than 1/4 mile,
notify organizational maintenance to remove sprocket drive shafts.

TOWING VEHICLE TO START ENGINE

1 Connect tow bar or tow cables
2 Place transmission shift lever in 2nd gear range [2-6/
3 Turn vehicle MASTER SWITCH on.
4 Place water steer lever in LAND position.
5 Depress brake pedal and release parking BRAKE LOCK handle. 2-5/6, 8|

WARNING: Never attempt turns at speeds exceeding 5 MPH.
6 Choose terrain where vehicle can be towed without turning, and tow

6 to 19 MPH as required for starting.

CAUTION: Do not depress accelerator pedal on towed vehicle.
7 After engine starts, move transmission shift lever to N (neutral) position , F

and adjust hand throttle control knob to run engine at fast idle.
8 Disconnect towing vehicle.

USING AUXILIARY POWER TO START ENGINE

1 Connect auxiliary power (slave) cable to stalled vehicle auxiliary power

receptacle and to auxiliary vehicle or other power source.

CAUTION: 1. Polarity and voltage (24v) must be identical in

both vehicles.

2. Be sure vehicle MASTER SWITCH is off in stalled
vehicle. All accessories must be off.

3. Do not allow personnel in between vehicles during
slave start operation.

4. Place transmission shift lever in neutral position
and set parking brake on both vehicles.
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TABLE 2-5. TOWING DISABLED VEHICLE AND TOWING OR SUPPLYING AUXILIARY
POWER TO START ENGINE - CONTINUED

STEP

PROCEDURE FIG/ITEM

[2-14]and fable 2-4. 7).

4 Increase engine rpm in receiving vehicle when engine has started.

5 Disconnect auxiliary power cable and quickly turn on vehicle MASTER 2-10
SWITCH.

USING AUXILIARY POWER TO START ENGINE - Continued
2 Start auxiliary vehicle engine or auxiliary generator and adjust

throttle. When using M551 vehicle for auxiliary power (slave

starting source) adjust throttle control knob to indicate 1300

to 1500 RPM on tachometer indicator prior to cranking stalled

vehicle. Do not accelerate engine during slave start. Engine

speed will decrease and battery-generator indicator will

normally drop into yellow or red band during slave starting.

3 Press stalled vehicle ENGINE STARTER switch to start engine.

Follow applicable starting procedure[(table 2-3, ol figure

HEADED PIN

GREASE

TINGS
P LUBRICATE AT

INSTALLATION

1. ASSEMBLE TOWING CABLES TO SHACKLES

2. CONNECT SHACKLES TO VEHICLE TOWING LUGS
WITH HEADED PIN AND SECURE WITH RETAINING
PIN,

WARNING: CHECK BRAKING CAPABILITY OF
TOWED VEHICLE BEFORE TOWING WITH CABLES.

. REMOVE COTTER PIN, NUT, AND WASHER, AND REMOVE
TOW PINTLE FROM STOWAGE LOCATION ON TURRET.

. INSTALL PINTLE IN MOUNT WITH WASHER, AND SECURE

WITH NUT AND COTTER PIN,

. CONNECT TOW BAR TO PINTLE OF TOWING VEHICLE

AND TO TOW LUGS OF TOWED VEHICLE,

. AFTER TOWING, REMOVE AND STOW PINTLE,

WE 121898

Figure 2-15. Installation of tow shackles, tow pintle, tow cables or tow bar
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Section 2-3. OPERATION OF AUXILIARY EQUIPMENT

2-4. Operation Instructions

The following tables and illustrations pro-
vide auxiliary equipment operating instruc-

tions.

TABLE 2-6. OPERATION OF MBA3 AIR FILTER UNIT

C8, TM 9-2350-230-12

STEP

PROCEDURE

FIG/ITEM

AwN

~N o

10
11

BEFORE OPERATION

NOTE. The MBAS3 air filter unit is used in connection with a tank
protective mask for protection against toxic gases and in extremely
dusty conditions to remove dust from air breathed by crew members.

WARNING: 1. In toxic gas attack, don mask immediately before
beginning operation of filter unit.

2. The air filter unit will not protect user against car-

bon monoxide.

3. Do not supply air from filter unit to masks when
vehicle interior is below +20 degrees. Injury to user’s lungs may
result.

Perform before-operation preventive-maintenance checks and services
(table 4-1] step 43).

Unstrap carriers from stowed positions and remove maskd. 12-1611,2

Don masks and adjust face pieces.

Remove commander’s, gunner’s, and loader’s air purifier-to-canister [2-16/4
hoses from stowage bag.

Remove driver's air purifier-to-canister hose from spring clips end[2-1678,9
connect to canister.

NOTE. If the air filter unit is to be used by fewer than four persons, [2-16/11
disconnect the unused hose from the air purifier. Cover the unused
outlet or outlets on the air purifier with air flow control caps. When
only three outlets are used, the fourth outlet is covered with an air-
flow control cap without a center hole. When less than three outlets
are used, one of the holes is covered with an airflow control cap with-
out a center hole and the other outlets are covered with airflow control
caps with center holes.

Remove spring clip from air purifier housing.

Remove caps from air purifier and connect commander’s, gunner’s,[and|
loader’s air purifier-to-canister hoses.

Turn on air filter unit with rheostat knob located on loader’s control [3=17A
box, and increase to maximum airflow. If excessive airflow around
face piece causes discomfort, reduce the flow accordingly with
rheostat knob.

AFTER OPERATION

Remove masks, place in carriers and stow.

Turn air filter unit COMPLETELY OFF (rheostat knob counterclockwise).

Uncouple commander’s, gunner’s, and loader’s air purifier-to-canister
hoses and place in stowage bag.

2-24
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TABLE 2-6. OPERATION OF M8A3 AIR FILTER UNIT - CONTINUED

TM 9-2350-230-12

STEP PROCEDURE FIG/ITEM
AFTER OPERATION- Continued

12 Stow driver’s air purifier-to-canister hose in spring clips. [2-16/8, 9

13 Fasten spring clip over holes in air purifier housing. 2-16/12

Record the duration of each chemical attack and the type of agent used.

PROTECTIVE LIFE OF GAS FILTERS

With this record, the protective life of the M12A1 gas filter can be com-
puted using the following information. The operator will notify organi-

zational maintenance personnel to replace the gas filter when 100 replace-

ment units have been used.

GAS FILTER REPLACEMENT UNITS

Type Of Attack

Each air CX and all
Ground- delivered nerve other agents
Duration delivered agent attack and including
of nerve all blister agent CK unidentified
attack agents attacks except (units agents (units
(min) (units used) CX (units used) used) used)
2 1/2 1 10 6
4 1 2 20 12
6 1-1/2 3 30 18
8 2 4 40 24
10 2-1/2 5 50 30
12 3 6 60 36
14 3-1/2 7 70 42
16 4 8 80 48
18 4-1/2 9 90 54
20 5 10 100 60

An attack lasting less than 2 minutes is considered to have a duration
of 2 minutes. An attack lasting longer than 2 minutes but less than 4
minutes is considered to have a duration of 4 minutes. Similar consider-
ation is given to attacks up to 20 minutes.

To calculate the number of units used in an attack longer than 20
minutes, the following formula may be used: Multiply the duration
(number of minutes) by the number of units shown on line 1 of the
appropriate attack column and divide by 2. For example, a filter
exposed to a 30-minute air-delivered nerve agent attack would use 15
replacement units, as follows:

2

30 minutes x 1 unit = 15 units

2-25




TM 9-2350-230-12

1. CARRIER WITH PROTECTIVE MASK AND CANISTER
(STOWED POSITION).
M25 OR M25A| TANK PROTECTIVE MASK,
CANISTER TO MASK HOSE.
COMMANDER'S, GUNNER’S AND LOADER'S CANISTER-
TO-AIR PURIFIER HOSE STOWAGE BAG.
CARRIER WITH CANISTER.
CANISTER-TO-AIR PURIFIER HOSE ,
AIR PURIFIER,
. DRIVER'S CANISTER-TO-AIR PURIFIER HOSE STOWAGE
cupes.,
9. DRIVER'S C ANISTER-TO-AIR PURIFIER HOSE.
10.  AIR PURIFIER FOOT GUARD,
11.  AIRFLOW CONTROL CAP (4).
12. SPRING CLIP.
13. HOSE, AIR FILTER-TO-CONTACT RING SLIP JOINT,

BNOW» » LN
* e o N

Figure 2-16. M8AS3 air filter unit
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Figure 2-17. Operation of personnel heater

2-27



C10, TM 9-2350-230-12

Figure 2-18. Operation of portable, fixed (engine compartment),
and crew compartment fire extinguishers
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Section 2-4. OPERATION OF TURRET AND CUPOLA

2-5. Turret and Cupola Operation Instructions
a. General. The following tables and illustrations
provide turret and cupola operating instructions.

NOTE. Before operation, the crew should be familiar
with the location and operation of all controls and

instruments [figs. 2-19 through 2-22).

b. Electric Drive Control System. The electric drive
control system provides controlled power for traversing
the turret and elevating and depressing the weapon in
either nonstabilized or stabilized modes. An electrical
interlock is provided in the turret control switch circuit to
prevent accidental operation of turret and weapon. if
TURRET CONTROL POWER switch has been turned
on prior to vehicle MASTER SWITCH, the system will not
function until the TURRET CONTROL POWER switch is
turned off and then on again. The gun-launcher can be
elevated to 336 mils (19 degrees). Depression is limited
to 142 mils (8 degrees) over the front and sides of
vehicle and 56.8 mils depression over rear deck. When
power traversing the turret and gun-launcher is below
58.8 mils depression, the gun-launcher will automatically
elevate to clear the rear deck.

CAUTION: To prevent damage to electric drive
system, do not hold control handle in maximum elevation
or depression position when gun-launcher contacts
mechanical stop. In _manual traverse, the turret will
contact a

mechanical, stop at rear deck. To continue traversing,
elevate the gun-launcher to clear the stop.

c. Non-Stabilized Mode. When vehicle MASTER
SWITCH and TURRET CONTROL POWER switch are
turned on, the electric drive control system is in non-
stabilized mode. When either gunner’s or commander’s
control handle palm switch is depressed, the weapon
and turret will respond to deflection of the control handle
and elevate, depress, or traverse at a rate dependent on
degree of deflection.

d. Stabilized Mode. When vehicle MASTER
SWITCH, TURRET CONTROL POWER and STAB
switches are turned on and with either control handle
palm switch depressed, the electric drive control system
is in stabilized mode and immediately becomes oriented
in space at a fixed elevation and traverse attitude with
vehicle moving over rough terrain. The gunner must still
aim, track, and fire using traversing and elevating
controls in usual manner, but has an advantage in that
he is effectively firing from a stable space platform
relatively undisturbed by vehicle pitch and roll. The
weapon and sight will remain stabilized in space as long
as gunner's or commander’s palm switch is depressed.
The control handles will move the weapon and turret at
precisely controlled rates as in non-stabilized mode.
When control handles are centered, weapon and turret
will again become oriented at elevation and traverse
attitude relative to space that exists when the controls
are neutralized.

TABLE 2-7. OPERATION OF TURRET

STEP PROCEDURE FIG/ITEM
BEFORE OPERATION
1 Perform before-operation preventive-maintenance checks and
services|(table 4-1, steps 20 and 31 through 44).
2 Make certain all personnel are clear of turret. Engine compartment
grilles, and battery and air cleaner access doors and covers [1-213, 5, 6,
must be closed. 16
3 Release turret traverse lock. [2-20/C
4 Turn vehicle MASTER SWITCH on, and start engine. Engine must
be operating at 750 RPM to maintain voltage during operatio




TABLE 2-7. OPERATION OF TURRET - Continued
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STEP PROCEDURE FIG/ITEM
BEFORE OPERATION - Continued
CAUTION: To enter driver's compartment by way of open space
between air compressor and rear air bottle, manually traverse
turret so gun launcher is positioned over rear deck. This method
of entry prevents damage to stowed ammo in racks under gun/
launcher.
NOTE. Vehicle MASTER SWITCH must also be on when
auxiliary power is supplied to operate turret.
5 Make sure TURRET CONTROL POWER and STAB switches are of f
and FIRE CONTROL selector is in OFF position.
MANUAL OPERATION
6 Depress adjustment lever and move gunner's power control handle
to lowered position.
7 Release manual elevation handwheel by pulling up locking pinfand [2-19)
elevate or depress gun-launcher.
8 Traverse turret with manual traverse handle. 2-19
ELECTRICAL OPERATION (NON-STABILIZED MODE)
6A Secure manual elevation handwheel by engaging locking pin in [2-19
retainer. Depress adjustment lever and move gunner’s power
control handle to raised position.
7A Turn TURRET CONTROL POWER switch on. The indicator lamp
above the switch will illuminate.
NOTE. Allow approximately 20 seconds until TURRET
CONTROL POWER switch READY lamp illuminates.
8A Depress palm switch on power control handle and remove any gun and
elevation or turret azimuth drift by rotating TRAV and/or ELEV 2-21/i7, 8,
trim buttons. Rotate gunner’s control handle to elevate or 11
depress gun and to traverse turret onto target.
CAUTION: DO NOT KEEP HANDLE IN ELEVATION OR
DEPRESSION POSITION WHEN MECHANICAL STOP IS REACHED.
Immediately return handle to neutral position or back away from
stop. A stalled servo motor (recognizable by high pitched sound,
and/or burning odor from motor generator) will cause severe
damage to servo motor and motor generator.
NOTE. Commander can override gunner’s control in either [2-21%. 171

non-stabilized or stabilized modes by depressing his palm switch
and rotating control handle.
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STEP PROCEDURE FIG/ITEM
ELECTRICAL OPERATION (STABILIZED MODE)
6B Follow steps 6A through 8A above.
7B Turn TURRET CONTROL STAB switch on. The indicator lamp will
illuminate.
8B Continue squeezing gunner’s control handle palm switch. Gun-
launcher will automatically remain parallel to initial line of
sight in elevation and azimuth while tracking vehicle is moving.
NOTE. Gunner must make corrections in elevation due to the
rise or fall of terrain and azimuth corrections due to vehicle
horizontal movement.
AFTER OPERATION
9 Turn TURRET CONTROL STAB and POWER switches off. [2-19
Indicator lamps will go out.
10 Secure turret traverse lock.
11 Perform after-operation preventive-maintenance checks and
services, table 4-1, steps 101 and 109 through 118).

(2-30.2 Blank) 2-30.1
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Figure 2-19. Gunner’s controls and instruments
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Figure 2-20. Turret miscellaneous controls
(through vehicle S/N 699)
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Figure 2-20.1. Dual position mounting of commander’s control handle.
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Figure 2-20.2. Commander’s ballistic shield plate assemblies

2-32.2



TABLE 2-8. OPERATION OF CUPOLA
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STEP

PROCEDURE

FIG/ITEM

4A
5A

~N o

BEFORE OPERATION
Perform before-operation preventive-maintenance checks and services
[table 4-1], steps 29 and 30).
Engage machine gun in travel lock.
WARNING: Make certain all personnel are clear of turret roof[and|
loader’s hatch cover is secured open or closed.
Turn vehicle MASTER SWITCH on.

ELECTRICAL OPERATION (INSIDE OF CUPOLA)
Turn cupola control assembly POWER switch to ON position.

CAUTION: 1. Make certain cupola manual traverse handle is
down in stowed position clip.
2. Maximum operation of power cupola is 2 minutes on
and 10 minutes off to prevent damage to traverse
motor.

NOTE. 1. Safety switch will not permit cupola electrical operation
with cupola manual traverse handle engaged.
2. Cupola brake is automatically released when operating
cupola electrically.

Press cupola control assembly ROTATION switch to the traverse LEFT[ 2-21/B
or RIGHT position. Release switch to stop rotation.

ELECTRICAL OPERATION (OUTSIDE OF CUPOLA)

Follow step 4 above.
Press control button attached to cal. .50 machine gun left-hand grip to 2-4

traverse cupola left; press right-hand grip control button to traverse

cupola right. Release control button to stop rotation.

MANUAL OPERATION (EMERGENCY USE) 2-22
AFTER OPERATION

Turn cupola control assembly POWER switch to OFF positioi.] 2-211/3

Perform after-operation preventive-maintenance checks and services,
(table 4-1} steps 106 through 108).
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Figure 2-21. Commander’s power assist cupola controls
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Figure 2-22. Manual operation of commander’s power assist cupola

Section 2-5. OPERATION OF SIGHTING AND FIRE CONTROL
AND ARMAMENT BORESIGHT PROCEDURE

2-6. Operation Instructions.

a. General. The following tables and illustrations
provide sighting and fire control operating and armament
boresight instructions.

NOTE. Before operation the crew should be
familiarized with the location and operation of all controls

and instruments [(figs. 2-23 through 2-29).

b. M119 or M127 Telescope. The telescope, with
associated M149 mount and checksight, is a primary fire
control instrument employed by the gunner. The M127 is
similar to the M119 in design and operation, with the
additional feature of dual (8 or 12) power magnification.
A selector lever, mounted on right side of telescope,
provides 12X magnification when positioned toward
operator. (Advantage: Provides gunner with choice of
magnification when viewing targets for either
conventional or missile round. ) The M127 will replace
the M119 in all M551 vehicles.

The telescope is a hermetically sealed direct fire control
instrument for conventional ammunition, and, with a
associated tracker, is also part of the missile subsystem.
The telescope, attached to the mount, is mounted
coaxially with the 152MM gun -launcher and embodies

2-35

an articulated joint so that the eyepiece is made
conveniently available to the gunner throughout the
range of gun elevation and depression. A dioptral
adjustment is provided to accommodate focal variations
between individual observers. A field (user) parallax
correction adjustment for the telescope and the mount is
also incorporated. Two separate reticle patterns, one for
the conventional round and one for the guided missile,
may be presented separately in the field of view by
means of optical projection. Selection of reticles is made
by actuating a switch, while illumination intensity of either
the conventional ammunition or the missile pattern is
controlled by a rheostat on the gunner’s reticle dimmer
box. Accurate boresight retention is ensured when the
patterns are interchanged because no physical
movement of parts is required. Associated equipment
necessary for proper installation and operation of the
M119 or M127 Telescope consists of:

(1) M149 Telescope Mount. The mount supports
the missile tracker which is part of the missile
subsystem. A checksight mounted on the left
side of the assembly is used for optical
alignment of the missile tracker and the
telescope.




(2) Checksight. The checksight is an opto-
mechanical device for checking the alignment of
the tracker and telescope with respect to each
other, and to check the proper functioning of the
missile tracker. The checksight is mounted in a
cavity on the left side of the M149 Mount.

(3) Tracker. The tracker is the eye of the missile
subsystem and monitors the missile in flight with
the line of sight.

c. XM44 Series Gunner's Periscope.

NOTE. The XM44 Periscope, together with the later
design XMi44E1 and XM44E2, comprise the "XM44
Series". In this manual, models are differentiated as
follows: "XM44 Series" all ““XM44E Series" all except
XM44 "XM44" XM44 only.

These periscopes are all interchangeable as complete
units, but major assemblies (i. e. head
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and body) are not interchangeable between XM44 and
XM44E Series. Except where specifically indicated
otherwise, operation and maintenance procedures are
identical for all models.
Periscope [(fig. _2-26) is a major component of the fire
control system and serves as the primary "night" fire-
control instrument. The Periscope consists of two major
assemblies, the head assembly and the body assembly.
The head assembly provides a large entrance aperture
and the means for elevating and depressing the field of
view. The body assembly houses a large aperture
optical system to pass as much of the available light as
possible, an image intensifier tube, an optical system to
view the tube screen, a reticle projector system to
superimpose a ballistic reticle pattern on the target
image, and the unity power optical system for direct "day"
viewing.

d. Individual Weapons Night Vision Sight. The
Individual Weapons Night Vision Sight (fig.__2-29) is a
battery-powered, electro-optical device for visual
observation and aimed fire at night under ambient sky
light for the cal. .50 machine gun, M2, HB and also can
be used as a hand-held surveillance device. The sight
offers maximum freedom from the possibility of enemy
detection.

TABLE 2-9. OPERATION OF M119 OR M127 TELESCOPE, XM44 SERIES PERISCOPE,
AND ARMAMENT BORESIGHT PROCEDURE

STEP PROCEDURE FIG/ITEM
ALIGNING GUN-LAUNCHER AND 7.62MM MACHINE GUN
1 Position vehicle on level ground.
2 Secure muzzle boresight (black thread) in reference marks on gun[2-23/A
muzzle with strap or tape.
3 Open breech and insert breech boresight assembly. [2-23/B
4 Position right telescope of binocular M17Al over hole of breech 2-23/B
boresight assembly and select a distant aiming point at approxi-
mately 1200 meters with sharply defined vertical and horizontal
lines. Align muzzle boresight cross hairs on aiming point by
traversing and elevating weapon.
5 Align machine gun.
OPERATING GUNNER’S M119 OR M127 TELESCOPE
6 Turn vehicle MASTER SWITCH on. 2-10
7 Turn FIRE CONTROL selector to CONV position. The correspond- [2-19
ing lamp above the selector will illuminate.
8 Turn RETICLE LIGHT rheostat knob on reticle dimmer box clock-
wise for increased intensity of reticle lamp.
9 Adjust headrest to fit gunner. 2-25
10 Pull and turn diopter knob until proper focus is obtained. 2-52/2
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TABLE 2-9. OPERATION OF M119 OR M127 TELESCOPE, XM44 SERIES PERISCOPE,

AND ARMAMENT BORESIGHT PROCEDURE - Continued

STEP PROCEDURE FIG/ITEM
NOTE. Operation, parallax adjustments, and boresighting
can be performed with the M127 Telescope in either of the two
power (8X or 12X) positions.
PARALLAX ADJUSTMENTS -
TELESCOPE M119 OR M127 AND MOUNT M149
11 Parallax adjustment between the telescope M119 or M127 and mount 2-25/15
M149 is a screwdriver adjustment and is accomplished as deemed
necessary by the operator. The control is located on the upper
side of the telescope above the filter selector lever. While
observing a target at 1200 meters through the eyepiece, and the
vertical reticle line adjacent to the target reference, move the
head up and down and sideways. If the reticle marking of the target
seems to move, adjust screw to obtain minimum parallax between
the target and the reticle as the eye is moved back and forth across
the eyepiece.
BORESIGHTING M119 OR M127 TELESCOPE CONV. RETICLE PATTERN]
Pull and turn elevation and azimuth knobs until conventional reticle 2-23/E and
is aligned with aiming point. [12-25/, 9
13 Slip scales on elevation and azimuth boresight knobs to position "1". [2-25/F, 9
BORESIGHTING M119 OR M127 TELESCOPE MISSILE RETICLE PATTERS
14 Turn FIRE CONTROL selector to MISSILE position. The missile [2-19and
reticle will appear in the telescope. 2-23/D
15 View through telescope but do not adjust. [2-25]
NOTE. Distant aiming point (any portion) must align with upper
square area of missile reticle pattern in telescope. If not, proceed
with tracker alignment procedure step 12) and recheck.
If reticle is still not aligned, notify organizational maintenance
personnel.
OPERATING PROCEDURES FOR XM44 SERIES PERISCOPE
NOTE To be used when ambient light conditions do not permit
use of telescope.
16 Close periscope unity power window cover. 2-26/12

NOTE. If the periscope is not equipped with a unity power
window cover plate, place tape or other material over the unity
power window to avoid backlighting the system.
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TABLE 2-9. OPERATION OF M119 OR M127 TELESCOPE, XM44 SERIES PERISCOPE,
AND ARMAMENT BORESIGHT PROCEDURE - Continued

STEP PROCEDURE FIG/ITEM

OPERATING PROCEDURES FOR XM44 SERIES PERISCOPE

Continued
17 Turn off or reduce intensity of all internal lights (dome lights, panel
lights, etc. ). This will improve gunner’s viewing ability.
18 Place filter of periscope in the dark position. [2-26/21
19 Deleted.
20 Open ballistic cover. [2-26/8. 9
21 Place periscope ON/OFF switch to the ON position. 6

NOTE. If agreen flash of light is seen briefly and the image tube
goes out, the exterior light level is too high for operating the peris-

cope.
22 Adjust headrest. [2-26/11
23 Select filter which provides the best lighting condition of the image [2-26/R1
tube without cutting it off.
24 Turn focusing knob-to infinity position (max. ccw). [2-26/P3
25 Adjust reticle light intensity control clockwise for proper illumina-

tion of reticle pattern. Proper illumination is obtained
when reticle is barely visible.
25.1 Slip boresight knobs to position "1".

26 While observing reticle through eyepiece of periscope, pull out [2-26/p2
diopter knob and adjust setting until reticle appears with maximum
sharpness.

27 Set periscope on a distant visible target. Rotate focusing knob until [2-26/P3

target is sharply defined. Re-adjust diopter setting if required.
NOTE 1. Focus must be adjusted for each change of target range.
NOTE 2. In the event vehicle power is lost, switch periscope
ON/OFF switch to emergency power position. In the emergency
position, the reticle should be used as little as possible to conserve
battery power. [2-26/17
NOTE 3. Turn reticle pattern off for ultimate performance in
scanning operation.
When periscope is not in use:

28 Turn periscope ON/OFF switch to OFF position. [2-26/6
29 Turn filter to DARK (XM44) or OFF (XM44E Series) 2-26/21
30 Close ballistic cover. 2-26/8. 9]

BORESIGHTING GUNNER'’S XM44 SERIES PERISCOPE

NOTE. XM44 Series periscopes are boresighted and zeroed at a
distance of 1200 meters.

CAUTION: Use periscope boresight aid (10516830) when
boresighting in daylight. Use dark position filter to prevent exces-
sive light from damaging internal components when boresighting or
at all times when periscope is not in use.

31 Pull and turn elevation and azimuth boresight knobs until reticle is [2-26/P4, 26,
aligned with aiming point. [and 2-23]

32 Turn slip scales on elevation and azimuth boresight knobs to posi- [2-26/P4, 26
tion "1".
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TABLE 2-9. OPERATION OF M119 OR M127 TELESCOPE, XM44 SERIES PERISCOPE,
AND ARMAMENT BORESIGHT PROCEDURE - Continued

STEP PROCEDURE FIG/ITEM

BORESIGHTING GUNNER’'S XM44 SERIES PERISCOPE - Continued

NOTE. If periscope can not be boresighted, refer to
organizational maintenance personnel.

AFTER OPERATING AND/OR BORESIGHTING

33 Remove breech boresignt assembly and muzzle boresight. [2-23/A, B
34 Turn FIRE CONTROL selector to OFF position. Lamps will go out. [2-19]
35 Turn RETICLE LIGHT INTENSITY knob fully counterclockwise[and 2-26/B. 21

position filter selector to DARK (XM44) or OFF (XM44E Series).
Leave selector in this position when periscope is not in use.
36 Turn periscope ON/OFF switch to OFF position. [2-26/b

CAUTION: Insure that boresight aid (10516830) is removed.
Failure to comply could cause damage to the wiper assembly.

CAUTION: Make certain that periscope ON/OFF switch is in
OFF position to prevent draining periscope battery.

37 Close periscope ballistic cover. [2-26/8, 91

38 Turn MASTER SWITCH off.
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TABLE 2-9.1. ZEROING M119 OR M127 TELESCOPE AND XM44 SERIES PERISCOPE

STEP PROCEDURE FIG/ITEM
1 Perform procedures described il table 2-9, steps 1 through 32.
2 Apply emergency zero to telescope by turning boresight knobs (CONV) [2-25]7, 9l
to elevation "5" and azimuth "2".
3 Select a well-defined point in the target area at a range of 1200 meters 12-23
(use a 12 x 12 ft target when possible).
4 Select CONV on the gun and turret control selector. [2-19
5 Using the manual controls, lay the zeroing cross of the-telescope [2-1B]2-23]
(1200 meters range line) on the aiming point.
6 Fire a warmer round, followed by three rounds of the same lot numbeL] [2-19
to form a shot group. Re-lay the gun on the same aiming point after
each round, using the manual controls.
7 When firing has been completed, re-lay the sight on the aiming point.
8 Without disturbing the lay of the gun, using the telescope boresight r. 9l
knobs (CONV) move the zeroing cross (1200 meter range line) to the
center of the shot group.
9 Re-lay on the aiming point, using the manual controls and fire a check [2-19
round. The projectile should strike within 24 inches of the aiming point.
If it does not, fire a second check round. If either round strikes within
the specified distance from the aiming point, the gun is zeroed. If not,
the zeroing procedure is continued until a check round strikes within
the prescribed distance.
10 With the gun-launcher zeroed, and using the manual controls, lay the 2-19
telescope zeroing cross back on aiming point.
11 Using the boresight knobs on the periscope, move the reticle [2-26/P4, 26
pattern 1200 meter range line to same aiming point as the telescope. 2-23/
12 A check round may be fired, using periscope to verify that
the periscope is zeroed.
13 Record zero setting of the telescope and periscope, and place in
convenient part of the turret.
14 Slip scales on telescope (CONV) and gunner’s periscope boresight
knobs to position "4".
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MUZZLE BORESIGHT (CORD)

\
STRAP
DRILL P OINT (4)

A, 152MM GUN-LAUNCHER MUZZLE
BORESIGHT INSTALLED.

7 ]

DISTANT AIMING POINT

7 .62-MM MACHINE GUN 152MM GUN-=LAUNCHER

XMA4/E1 /E2
PERISCOPE

jABs

C. 152MM GUN-LAUNCHER AND 7.462-MM
MACHINE GUN ALIGNED ON DISTANT
AIMING POINT,

e —

h -

8. BREECH BORESIGHT ASSEMBLY INSTALLED

MI7A] BINOCULAR

BREECH BORESIGHT
ASSEMBLY

DISTANT AIMING POINT

PERFECT ALIGNMENT

PERMISSIBLE ALIGNMENT

D. M119 TELESCOPE MISSILE RETICLE PATTERN ALIGNED WITH

DISTANT AIMING POINT,

8624570

E. M119 TELESCOPE CONVEN-
TIONAL ROUND RETICLE
PATTERN ALIGNED ON
DISTANT AIMING POINT,

F. XM44 SERIES PERISCOPE
CONVENTIONAL ROUND
RETICLE PATTERN ALIGNED
ON DISTANT AIMING POINT
WE 12187 |

Figure 2-23. Weapons system boresighted on distant aiming point
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1.

ALIGNMENT PROCEDURE

REMOVE SPENT BRASS CHUTE EXTENSION
(FIG. 3-7).

. REMOVE 2 SCREWS AND WASHERS, REMOVE

BRACKET WITH SPENT BRASS CHUTE AND BAG.

PULL REARWARD ON DISCONNECTOR RING,
ROTATE RECEIVER CLOCKWISE AND REMOVE.

LOOSEN 2 MOUNTING SCREWS SLIGHTLY.

LOOK THROUGH BARREL AND LOOSEN UPPER
OR LOWER ADJUSTING SCREW TO ALIGN
BARREL IN ELEVATION WITH DISTANT AIMING
POINT. TIGHTEN OPPOSITE ADJUSTING
SCREW AND 2 MOUNTING SCREWS (ITEM 4).

LOOSEN 2 MOUNTING SCREWS SLIGHTLY.

LOOK THROUGH BARREL AND LOOSEN LEFT OR
RIGHT ADJUSTING SCREW TO ALIGN BARREL IN
AZIMUTH WITH DISTANT AIMING POINT.
TIGHTEN OPPOSITE ADJUSTING SCREW AND 2
MOUNTING SCREWS (ITEM 6).

PULL REARWARD ON DISCONNECTOR RING
(ITEM 3), ROTATE RECEIVER
COUNTERCLOCKWISE AND INSTALL RECEIVER.

Figure 2-24. Aligning 7.62 mm machine gun
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M149 MOUNT (TELESCOPE
REMOVED FOR CLARITY)

1. RETICLE LIGHT RHEOSTAT KNOB
2. DIOPTER KNOB (FOCUS ADJUSTMENT)
3. FILTER LEVER (CLEAR, NEUTRAL,

DENSE)
4. AZIMUTH KNOB (MISSILE RETICLE)
5. CONVENTIONAL AMMUNITION

RETICLE LAMP COVER LATCH
6. ELEVATION KNOB (MISSILE RETICLE)

7. AZIMUTH KNOB (CONVENTIONAL
RETIC LE)

8. MISSILE RETICLE LAMP HOUSING

9. ELEVATION KNOB (CONVENTIONAL
RETICLE)

10.ERROR LEVER
11.ALIGN LEVER
12.CHECKSIGHT LAMP
13.AZ SCREW

14.EL SCREW

15.PARALLAX ADJUSTMENT (MI19 OR
M119 TELESCOPE AND RETICLE DIMMER BOX M127)

MI19 TELESCOPE AND RETICLE DIMMER 50X ) 16.MAGNIFICATION POWER LEVER (MI27
ONLY)

MI127 TELESCOPE

M127 TELESCOPE

M119 OR M127 TELESCOPE
HEADREST
WE 66592 U
Figure 2-25. Gunner’'s M119 or M127 telescope controls
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Figure 2-25.1. M119 or M127 telescope emergency reticle light power box assembly
and reticle dimmer box (effective vehicle SN 140)
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Figure 2-25. 2. Telescope mount M165 and gun and turret control selector
on vehicles without missile capability.
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Figure 2-26. XMA44 series periscope controls and instruments.
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TABLE 2-10. OPERATION OF INDIRECT FIRE CONTROL INSTRUMENTS

STEP PROCEDURE FIG/ITEM
1 Traverse turret and elevate or depress 152MM gun-launcher until 2-23/F, F

gunner’s periscope (XM44 Series) or telescope (M1i9 or M127)
conventional reticle is exactly on reference point.

2 Depress slightly and rotate resetter knob of azimuth indicator until [2-27]
micrometer pointer coincides with azimuth pointer. Depress resetter
knob further and rotate both pointers to zero.

3 To determine the deflection to a given target, traverse the turret until [2-27]
the aiming cross of the gunner’s periscope reticle is properly aligned
on the target. Read directly from the azimuth indicator the sum of the
micrometer and azimuth pointers.

4 To make small deflection corrections, rotate gunner’s aid dial until [2-27
zero graduation is opposite micrometer pointer. Use the micrometer
pointer in conjunction with the gunner’s aid (dial) to make a right or

left shift of 50 mils or less in deflection.

5 Rotate micrometer elevation knob of M13A1C elevation quadrant until [2-28/B
sum of elevation scale and micrometer scale readings equal required
elevation angle. Elevate or depress gun-launcher until bubble in level
vial is centered. Gun is now layed in elevation.

NOTE. 1. If possible, the vehicle should be positioned on level [2-28
ground.

2. Either M1SAIC elevation quadrant or M1A1 gunner’s
quadrant may be used to lay gun in elevation. If M1A1 qguadrant is
used, note any deviation between centerline of weapon and quadrant

seat (stamped above guadrant sedt. fig, 2-28). If deviation exists,

compensate by presetting guadrant.

6 Disengage index plunger from notches in frame of M1A1 gunner’s [2-28]A
guadrant by pressing plunger into index arm. Raise index arm and

set index plate to nearest graduation on elevation scale below required
elevation angle. Rotate micrometer knob to fine reading.

NOTE. If required elevation angle is 327 mils, set index plate at 32C
mils, and turn micrometer knob until scale indicates 7 mils: guadrant
is now set at 327 mils.

7 Place shoes of MIA1 quadrant on quadrant seat of 152MM gun-launcher [2-281A
mount with inscribed arrow on quadrant pointing toward muzzle end
of gun-launcher. Elevate or depress gun-launcher until bubble in
level vial is centered. Gun-launcher is now layed in elevation.

NOTE. Before using, wipe shoes of gunner's M1A1l quadrant and
guadrant seat to insure accuracy.
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WE 66695 (J
Figure 2-27. Checking and adjusting azimuth indicator for accuracy and sligdpagd
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A. GUNNER’S M1A1 QUADRANT
DETERMINING M1A1 QUADRANT CORRECTION

1. MOVE VEHICLE TO APPROXIMATELY LEVEL GROUND.

2. SET M1A1 QUADRANT TO ZERO ELEVATION.

3. PLACE M1A1 QUADRANT ON QUADRANT SEAT AND ELEVATE
OR DEPRESS GUN LAUNCHER TO CENTER BUBBLE IN
QUADRANT LEVEL VIAL.

4. TURN QUADRANT END FOR END, AND CHECK TO SEE IF
BUBBLE IS CENTERED.

A.IF BUBBLE IS CENTERED, QUADRANT CORRECTION

IS ZERO.

B.IF BUBBLE CAN BE CENTERED WITH MICROMETER

KNOB, DIVIDE MICROMETER READING BY 2.

THIS IS A PLUS CORRECTION.

C.IF BUBBLE CANNOT BE CENTERED WITH

MICROMETER KNOB, DROP INDEX PLUNGER 1 CLICK (10
MILS), THEN CENTER BUBBLE WITH MICROMETER KNOB.
SUBTRACT MICROMETER READING FROM 10AND DIVIDE
BY 2. THIS IS A MINUS CORRECTION.

5. SET CORRECTION IN QUADRANT, DEPRESS OR ELEVATE
GUN LAUNCHER TO CENTER BUBBLE, AND AGAIN TURN
QUADRANT END FOR END. BUBBLE WILL BE CENTERED IF
CORRECTION HAS BEEN ACCURATELY DETERMINED. IF NOT,
REPEAT STEPS 2 THROUGH 5.
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B. M13A1C ELEVATION QUADRANT.

ZEROING M13AIC QUADRANT

6.

COMBINE M1A1 CORRECTION WITH QUADRANT SEAT
CORRECTION (STAMPED ON QUADRANT SEAT). SET TOTAL
CORRECTION ON M1A1 QUADRANT AND ELEVATE OR
DEPRESS GUN LAUNCHER TO CENTER BUBBLE. GUN
LAUNCHER IS NOW LEVEL.

. ADJUST M13AIC QUADRANT WITH MICROMETER KNOB UNTIL

BUBBLE IS CENTERED IN LEVEL VIAL.

. IF MICROMETER SCALE DOES NOT READ ZERO, LOOSEN 3

SCREWS, PULL OUT ON KNOB AND ROTATE UNTIL ZERO
READING IS OBTAINED. TIGHTEN SCREWS.

. IF ELEVATION SCALE DOES NOT READ ZERO LOOSEN TWO

SCREWS SECURING SCALE TO HOUSING AND ALIGN ZERO
ON SCALE WITH INDEX. TIGHTEN SCREWS.

WE 12066

Figure 2-28. Adjusting M13A1C elevation quadrant



TABLE 2-11. INSTALLATION, OPERATION, AND BORESIGHT PROCEDURE FOR CAL .SO
MACHINE GUN NIGHT VISION SIGHT (FIG_2-29)

C2, TM 9-2350-230-12

STEP PROCEDURE FIG/ITEM
INSTALLATION
1 Perform before operation preventive-maintenance checks and services
(table4-1], step 60).
2 Unzip stowage bag and remove the night vision sight from retaining straps 13
3 Loosen four wing nuts, thumbscrews, and slide adapter bracket from 11,1, 14]
stowage bracket.
4 Slide adapter bracket into sight bracket and tighten lock levers 10,16
CAUTION: Never point the objective lens at the sun or other light source
of comparable brightness.
5 Open machine gun cover and slide sight w/adapter bracket onto receiver. 15,16
Close cover.
6 Tighten four thumb screws and secure with wing nuts. 11 and 12
7 Remove lens cap. 1
8 Remove battery cap. Install battery with positive end forward 7
OPERATION
WARNING: Keep eyeshield in contact with face to prevent emission of
visible glow from eyepiece.
9 Turn reticle lamp illumination switch on 6
10 Focus eyepiece by rotating focus ring until reticle pattern appears sharp 8
NOTE. Remember diopter scale setting for future guick focusing.
11 Unlock objective lens focus knob locking device 17
12 Focus objective lens with focus knob 2
13 Lock objective lens focus knob locking device, taking care not to disturb 17
focus knob setting.
14 Rotate azimuth and elevation knobs to adjust position of reticle pattern 3and 4
NOTE. Each click of azimuth and elevation adjustment knobs represents
a 1/2 mil movement of the reticle. Total movement of either
knob is plus or minus 26 mils.
BORESIGHTING
15 Align cal..50 machine gun sights on a target at a distance of 150 meters.
16 Align reticle aiming reference dot on same target 18
AFTER OPERATION
17 Turn reticle lamp illumination switch off 6
18 Remove battery and install lens and battery caps 1,7
19 Remove sight and adapter bracket from gun and stow 13 and 14
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Figure 2-29. Night vision sight for cal. .50 machine gun
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Section 2-6. OPERATION AND DESCRIPTION OF MISSILE GUIDANCE
AND CONTROL SYSTEM

2-7. GUIDANCE
DESCRIPTION

AND CONTROL SYSTEM

The guidance and control system for the missile
consists of the following components: tracker, rate
sensor, signal data converter, modulator, power supply,
test checkout panel, and the transmitter. These
components control the missile during its flight from the

gun-launcher to the target (sed fig. 2-30).

a. Optical Tracker. This unit is the "eye" of the
system and is mounted just above, and aligned with, the
gunner’s telescope. During a missile firing, it tracks the
in-flight missile, determines how far it has moved from
the line of sight, then sends the information to the signal
data converter (SDC).

b. Rate Sensor. The rate sensor produces signals
corresponding to the rate of turret traverse, gun elevation
or depression. These signals are sent to the signal data
converter to assist in making it possible for the missile to
follow a moving line of sight as the gunner is tracking a
moving target.

c. Signal Data Converter. The SDC is the command
center of the guidance and control system. The SDC
combines signal output from the tracker with turret
traverse and gunlauncher elevation rate information from
the rate sensor to compute corrections necessary to
keep the missile on the line of sight. The correction
signals are then sent to the modulator as missile
command signals.

d. Modulator. The modulator takes the signals from
the signal data converter and converts them to high
current output to operate the transmitter.

e. Optical Transmitter. The transmitter converts the
high current electrical signals into infrared signals. A
narrow infrared beam, containing guidance command
signals is then sent to the missile.

2-48

f. Test Checkout Panel. This panell(fig. 2-31)) is used
to initiate the following operational tests of the guidance
and control system:

(1)
(2)
3)
4)

2-7.1. OPERATING INSTRUCTIONS

Lamp and meter test
Transmitter test
Tracker alignment test
System self test

The guidance and control system checkout procedures
are outlined in {able 2-12 below. A complete checkout of
the system is accomplished in four basic tests. These
tests should be performed in the sequence given. Each
test is described below.

a. Lamp and Meter Test. This test checks that all
lamps on the test checkout panel will light and that the
test checkout panel null meter is operating properly.

b. Transmitter Test. This test checks that both
transmitter lamps will light and that the transmitter is
operating properly.

c. Tracker Alignment Test. This test aligns the
missile reticle in the gunner’'s telescope so that the
gunner is viewing the same line of sight as the tracker.

d. System Self Test. This test automatically analyzes
the operating condition of the guidance and control
system and displays the result as a red no/go lamp for
the unit that is defective or as a green GO lamp if all
units are functioning normally.

NOTE. Before operation, the crew should be
familiarized with the location and operation of all

controls and instruments [figs[2-19]2-23]2-25]
[2-26[2-30[and 2-31).
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TABLE 2-12. MISSILE GUIDANCE AND CONTROL SYSTEM CHECKOUT PROCEDURES

STEP PROCEDURE FIG/ITEM
PRELIMINARY INSTRUCTIONS
NOTE. Steps 2, 3, 4 and 6 are performed only when a missile
firing is to occur immediately after completion of check-out procedures.
1 Perform before-operation preventive-maintenance checks and
services[(fable 4-1], sequence no. 61 and 62).
1A Boresight conventional and missile reticle patterns (table 2-9).
2 Turn and push control handle to open transmitter door. Turn [2-26/14
handle clockwise to lock door open.
3 Turn TURRET CONTROL POWER switch off
4 Set SAFE/READY switch on loader’s control box to SAFE position [3-1Al
ENERGIZING THE GUIDANCE AND CONTROL SYSTEM
5 Start vehicle engine and set- idle speed to at least 1750 rpm (table[2-3]] [2-9
steps 1 through 19).
6 Turn TURRET CONTROL POWER switch on if operating turret in
power mode([(table 2-7). Lamp above switch will glow.
7 Turn FIRE CONTROL selector to MISSILE position. Lamp above
switch will glow, POWER SUPPLY lamp on test checkout panel will [2-31/b
blink during warm-up but will go out when system is warmed up, and
missile reticle appears in telescope [2-23D
LAMP AND METER TEST
8 Hold LAMP AND METER TEST switch on test checkout panel in the [2-31/12
UP position. All the lamps on test checkout panel should glowland [2-31]
null meter needle should deflect to METER TEST band 2-31/1
9 Rotate DIMMER control on test checkout panel. Brightness of all [2-31/10
lamps except the red lamps should vary.
10 Release LAMP AND METER TEST switch [2-31/12
TRANSMITTER TEST
WARNING: Do not look directly into transmitter regardless of
distance. Transmitter emits invisible infrared rays which can cause
serious eye damage.
CAUTION: Do not leave XMTR TEST switch in up position for
more than 1 minute.
11 Set XMTR TEST switch on test checkout panel to up position. XMTR 2-31/13
TEST and XMTR lamps should glow. If transmitter is defective
XMTR TEST switch will return to down position in approximately
10 seconds. If this occurs, notify organizational maintenance.
2-48.1
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TABLE 2-12. MISSILE GUIDANCE AND CONTROL SYSTEM CHECKOUT PROCEDURES—Continued

STEP PROCEDURE FIG/ITEM
TRANSMITTER TEST - Continued

12 Hold RESET switch on test checkout panel up and then release [2-31/11

XMTR TEST switch returns to down position 2-31/13
TRACKER ALIGNMENT TEST

13 Move ALIGN lever on the telescope mount to the fully right position 2-25/11

13A Check to insure that ERROR lever is in its extreme left position [2-25]10

13B Check to insure telescope filter lever is in CLEAR position [2-25/8

14 Set TRACKER ALIGN switch on test checkout panel to up position 2-31/14
TRACKER ALIGN lamp should glow, and a spot of light should
appear in the telescope. If necessary, temporarily cover or shade
the telescope opening outside the turret to make the spot of light
more visible.

15 Set AZ/EL switch on test checkout panel to AZ (down) position. AZ [2-31/16
lamp should glow and null meter needle should indicate in center of [2-15/13
lower green band. If not, adjust AZ screw located beneath ALIGN
lever on telescope mount to bring needle into center of lower green
band.

16 Set AZ/EL switch to EL (up) position. EL lamp should glow,[and| 2-31/16
null meter needle should indicate in center of lower green band. If [2-25/14
not, adjust EL screw located beneath ALIGN lever on telescope
mount to bring needle into center of lower green band.

17 Repeat steps 15 and 16 to insure there is no interaction of adjustments .

18 Look into telescope and using missile azimuth and elevation knobs, 2-54/4. 6]
center missile reticle circle over checksight spot of light.

19 Hold RESET switch on test checkout panel up and then release 2-31/11
TRACKER ALIGN switch returns to down position, and ALIGN lever [2-31/14
moves to the left and the spot of light disappears 1

NOTE. Whenever there is a rapid temperature change of 30°F
or more, repeat tracker alignment test.
SYSTEM SELF TEST

20 Move ALIGN and ERROR levers on the telescope mount to fully right [2-25/10, 11]
position.

NOTE. If align lever resets left at any time during system self-
test immediately reposition lever to extreme right and continue with
self-test.

2-48.2




C8, TM 9-2350-230-12

TABLE 2-12. MISSILE GUIDANCE AND CONTROL SYSTEM CHECKOUT PROCEDURES-Continued

STEP

PROCEDURE

FIG/ITEM

21

22

23

24
25

26

27

27A

27B

27C
27D

27E

27F

SYSTEM SELF TEST - Continued

Set SYSTEM TEST switch on test checkout panel to up position
SYSTEM TEST and AZ or EL lamps should glow. The GO lamp
should glow after 30 second delay. If a guidance and control unit
malfunctions, its corresponding lamp will glow and the GO lamp will
not glow. If a malfunction occurs hold the RESET switch up and then
release. De-energize the system (steps 28 through 33) and notify
organizational maintenance

Set the AZ/EL switch to the AZ (down) position. AZ lamp should
glow.

Traverse turret to left and right (fable 2-7)INull meter needle moves
in the same direction as turret. When movement ceases, needle
returns to lower green null band. If not, notify organizational main-
tenance.

Set AZ/EL switch to the EL (up) position. The EL lamp glows

Move gun-launcher up and down. Null meter needle moves to the
right as gun-launcher is raised and to the left as gun-launcher is
lowered. When movement ceases, needle returns to lower green
null band. If not, notify organizational maintenance.

Hold RESET up and then release. SYSTEM TEST switch returns to
down position. ALIGN lever returns to the left.

Move ERROR lever on telescope mount to the left

SYSTEM SELF TEST VERIFICATION

Move ALIGN and ERROR levers on telescope mount to fully left
position.

Set the SYSTEM TEST switch on the test checkout panel to up
position. TRACKER lamp should glow. If not, notify organizational
maintenance.

Hold RESET switch up and then release

Repeat step 27B with ALIGN lever positioned fully right and ERROR
lever fully left. SIG DATA CONV lamp should glow. If not notify
organizational maintenance.

Hold RESET switch up and then release.

WARNING: Before proceeding, insure that all weapons are
cleared of live rounds.

Set SAFE/READY switch on loader’s control box to READY position.
Move ALIGN lever fully right and ERROR lever fully left. Insure

that gunner’'s READY lamp is glowing. Set the SYSTEM TEST switch
to the up position then pull the fire trigger.
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TALE 2-12. MISSILE GUIDANCE AND CONTROL SYSTEM CHECKOUT PROCEDURES-Continued

STEP PROCEDURE FIG/ITEM
SYSTEM SELF TEST VERIFICATION (Continued)
Test checkout panel should reset; ALIGN lever should move fully
left; and the tracker motor should run for approximately 3 seconds.
If not, notify organizational maintenance.
DE-ENERGIZING THE MISSILE SUBSYSTEM
NOTE. Do not de-energize the subsystem if going directly into
a firing mission.
28 Check to insure that SAFE/READY switch is in SAFE position 3-1/A
29 Turn FIRE CONTROL selector to OFF position. MISSILE lamp [2-19
goes out.
30 Turn TURRET CONTROL POWER switch OFF. Lamp above switch [2-19
goes out.
31 Stop vehicle engine (table 2-3).
32 Close transmitter door, and turn handle clockwise to lock door 12-26/14
closed.
33 Perform after-operation preventive-maintenance checks and services
(table 4-1], steps 127 and 128).
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1. TEST CHECKOUT PANEL

WE 10949

2. MODULATOR

3. SIGNAL DATA CONVERTER

4. OPTICAL TRANSMITTER

5. RATE SENSOR

6. OPTICAL TRACKER

7. POWER SUPPLY

Figure 2-30. Missile subsystem units
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NULL METER. INDICATES ALIGNMENT OF TRACKER DURING
TRACKER ALIGNMENT TEST AND OPERATIONAL CONDITION
OF RATE SENSOR DURING SYSTEM SELF TEST

XMTR LAMP (RED). INDICATES OPERATIONAL CONDITION
OF THE TRANSMITTER DURING SYSTEM SELF TEST.
CHECKOUT PANEL LAMP (RED). INDICATES OPERATIONAL
CONDITION OF THE TEST CHECKOUT PANEL DURING
SYSTEM SELF TEST.

TRACKER LAMP _ (RED). INDICATES OPERATIONAL
CONDITION OF THE TRACKER DURING SYSTEM SELF TEST.
POWER SUPPLY LAMP (RED). INDICATES OPERATIONAL
CONDITION OF THE POWER SUPPLY DURING SYSTEM
OPERATION.

SIG _DATA CONV_LAMP (RED). INDICATES OPERATIONAL
CONDITION OF THE SIGNAL DATA CONVERTER DURING
SYSTEM SELF TEST.

PRIME VOLTAGE LAMP (AMBER). IF LAMP GLOWS AFTER
SYSTEM WARM-UP THE VEHICLE POWER TO THE SYSTEM
IS LOW.

MOD LAMP (RED). INDICATES OPERATIONAL CONDITION OF
THE MODULATOR DURING SYSTEM SELF TEST.

10.

11.

12.

13.

14.

15.

16.

GO LAMP (GREEN). INDICATES OPERATIONAL CONDITION
OF GUIDANCE AND CONTROL SYSTEM DURING SELF TEST.
DIMMER CONTROL. ADJUSTS THE BRIGHTNESS OF ALL
LAMPS EXCEPT THE RED NO/GO LAMPS.

RESET SWITCH. TURNS OFF ALL CONTROL SIGNALS. USED
DURING TRACKER ALIGNMENT TEST, SYSTEM SELF TEST,
AND TRANSMITTER TEST.

LAMP_ AND METER TEST SWITCH. INITIATES THE TEST OF
ALL LAMPS AND THE NULL METER ON THE TEST CHECKOUT
PANEL.

XMTR TEST SWITCH AND LAMP (WHITE). SWITCH TURNS ON
BOTH TRANSMITTER LAMPS DURING TRANSMITTER TEST.
TRACKER ALIGN SWITCH AND LAMP (WHITE). INITIATES THE
ALIGNMENT TEST OF THE TRACKER.

SYSTEM TEST SWITCH AND LAMP (WHITE). INITIATES THE
SYSTEM SELF TEST.

AZ/EL SWITCH AND LAMPS (WHITE). SELECTS AZIMUTH AND
ELEVATION SIGNALS FROM THE RATE SENSOR FOR TEST.
IT IS ALSO USED DURING THE ALIGNMENT TEST OF THE
TRACKER TO INDICATE AZIMUTH AND ELEVATION
ALIGNMENT.

WE 10908B .

Figure 2-31. (Superseded) Missile subsystem test checkout panel
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Section 2-7. OPERATION OF SPECIAL PURPOSE KITS

2-8. Operation Instructions The winterization kit coolant heater is to be used
when engine is shutdown in ambient temperatures at -
250F. to -650F., to raise engine oil, engine coolant and
battery electrolyte temperatures.

The following tables and illustrations provide special
purpose kits operating instructions.

2-9. Operation of Winterization Kit Coolant Heater 2-10. -Deleted.
table 2-13) 2-11. Searchlight Kit (tables 2-14.15.16)

TABLE 2-13. OPERATION OF ENGINE COOLANT HEATER (-250F. TO -650F.)

STEP PROCEDURE FIG/ITEM

BEFORE OPERATION

1 Fold back and secure flap on forward left corner of grille cover to [2-32
uncover heater exhaust pipe.

WARNING: When operating winterization kit coolant heater,
turret must be positioned so that neither grenade projector is over
the heater exhaust outlet.

STARTING AND OPERATING HEATER

NOTE. The duration of time that the winterization kit can be operated
is dependent upon the amount of battery capacity available. Care should be
taken not to operate other vehicle electrical equipment while the kit is in
operation. Three to 5 hours of kit operation is required prior to attempt-
ing an engine start on a cold soaked vehicle.

2 Vehicle master switch should be in the "OFF" position [2-10

NOTE. Heater may be operated with vehicle master switch in "ON"
or "OFF" position. It is recommended that the "OFF" position be used
to minimize battery drain.

3 Be sure fuel supply valve on center fuel tank is open.
4 Depress coolant heater control box indicator light to test. Indicator 2-32/p
light will illuminate.

NOTE. If indicator light does not illuminate, replace lamp and/or
determine cause for lack of electrical continuity.

5 Place heat selector switch in "LO" position 2-32/1
6 Hold heat control switch in "START" position until indicator light
illuminates (1 to 3 minutes).

CAUTION: If indicator light does not illuminate within 3 minutes,
turn heat control switch to "OFF" position and wait 5 minutes. Repeat
step 5 to make a second attempt to start heater. If the light does not
illuminate after a third attempt, turn heat control switch to "OFF"
position and refer to Organizational Maintenance Personnel.

7 Snap heat control switch to "RUN" position 2-32/1
8 Place heat selector switch in "HI" position 10 minutes after the indicator [2-32/IL. 2]

light on the control box has illuminated.
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TABLE 2-13. OPERATION OF COOLANT HEATER (-25°F. TO -650F.) - CONTINUED

STEP

PROCEDURE

FIG/ITEM

10

11

12

13

14
15

STARTING AND OPERATING HEATER - CONTINUED

NOTE: The heat selector switch should remain in the "HI" heat
position during prolonged use of the winterization kit. The coolant
thermostat will automatically switch the heater from high to low heat
thereby maintaining proper system temperatures.

BEFORE STARTING ENGINE

Unfasten 2 or 4 straps on engine intake grille cover and roll cover into
smallest possible tube form and secure straps onto unused spacers at
forward end of exhaust grille.

Unfasten 3 or 5 straps on exhaust grilles cover and roll cover into
smallest possible tube form, securing straps onto spacers at rearward
end of intake grille.

During prolonged engine operation or during main weapon firing, remove
grille cover.

Place heat control switch to center "OFF" position. Indicator light will
remain illuminated and blower will continue to run for 2 or 3 minutes
until the combustion chamber has been purged.

Start vehicle engine.

NOTE. Do not operate winterization heater when engine is running.

AFTER OPERATION

Shut-down vehicle engine.
Secure grille cover in the closed position
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Figure 2-32. Winterization kit

Figure 2-33. Deleted

(2-56 Blank) 2-55
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LEGEND
. SEARCHLIGHT W/SUPPORT

2. MOUNTING BRACKET

3. LOCKING PIN (3)

4. HOUSING CAP

5. SEARCHLIGHT-TO-ROOF WIRING HARNESS

6. SCREW

7. CLAMP

8. MAIN CONTROL BOX

9. ROOF-TO-MAIN CONTROL BOX WIRING HARNESS

10. SCREW (4)

11. WASHER (4)

12. REMOTE CONTROL BOX

13. SCREW (4)

14. WASHER (4)

15. MAIN CONTROL BOX-TO-REMOTE CONTROL BOX WIRING HARNESS
16. MAIN CONTROL BOX-TO-ELECTRICAL CONTACT RING WIRING HARNESS

REFER TO TABLE 2-14 FOR STEP BY STEP INSTALLATION PROCEDURE.
WE 11963 §
Figure 2-34. (Superseded) Infrared searchlight kit installation.

2-57



C6, TM 9-2350-230-12

TABLE 2-14. INFRARED SEARCHLIGHT KIT INSTALLATION (FIG._2-34)

Mfr ’s
F.S.N Part No Item
Infrared Searchlight Kit 5855-058-1293 AN/VSS-3
Consisting of:
1 - Main Control Box w/attaching Hardware.......... 5855-135-0155 C-7905/VSS-3 8, 10, 17]
1 - Remote Control Box w/attaching Hardware .... 5855-135-0154 C-7906/VSS-3 12, 13,14
1 - Searchlight W/support.........ccccoviiieinniieeennnn. 5855-135-0156 MX8272/VSS-3 1
1 - Cable Assembly (Searchlight-to-Roof)............. Not Available CX-11893/VSS-3 5
STEP INSTALLATION PROCEDURE
WARNING: Make certain that VEHICLE MASTER switch is turned to the OFF
position.
1 Position searchlight with support (1) onto mounting bracket (2) and secure with 3 cam
operated locking pins (3) (See note[figure 2-35).
2 Remove housing cap (4) and connect searchlight-to-roof harness at each end (5).
Stow cap on threads provided on top of housing.
3 Remove and discard existing screw (6) securing clamp and roof-to-main control box
wiring harness (7).
4 Install main control box (8), clamp (7), and roof-to-main control box wiring harness (9)
and secure with 4 screws and washers (10 and 11). Connect wiring harness at main
control box.
5 Position remote control box (12) and secure with 4 screws and washers.
6 Connect main control box-to-remote control box wiring harness (15) at each end.
7 Connect main control box-to-electrical contact ring wiring harness (16) at control box.
SEARCHLIGHT LAMP REPLACEMENT
1 Remove searchlight front cover and remove spare lamp from container.
2 Place container over burned out lamp, engaging container ferrule with base of lamp.
Unscrew lamp counterclockwise and remove.
3 Place container over replacement lamp and install lamp in searchlight.
4 Remove container and install searchlight front cover.

LEGEND

. INFRARED SEARCHLIGHT WITH SUPPORT
. SCREW (4)

. LOCKING PIN (3)

. JAM NUT (2

. MOUNTING BRACKET

. ELEVATING ADJUSTING SCREW

. JAM NUT

. JACK SCREW

®NODAWN~—~

NOTE. PINS :!ITEM 3) MUST BE REMOVABLE
WHEN UNLOCK N HEN
D, N

v NCE
N . 12-3). we 12039 ||

Figure 2-35. Searchlight with support and mounting bracket.
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HAPSND B

ove
e

LN )

s 8§ A. SEARCHLIGHT MAIN CONTROL BOX,

. RECEPTACLE (MAIN CONTROL BOX-TO-ELECTRICAL CONTACT

RING WRING HARNESS),

. RECEPTACLE (MAIN CONTROL BOX-TO-REMOTE CONTROL

BOX WIRING HARNESS),

. “CRCUIT TEST* WHITE LIGHT (ILLUMINATES AT EACH TEST
POSITION OF CONTROL KNOB (ITEM 4) WHEN SYSTEM IS
OPERABLE),

. CIRCUIT TEST SWITCH CONTROL KNOS,

, “OVER TEMP~ RED LIGHT (INDICATES OVERHEATED BLOWER
MOTOR WHEN LIT).

. "ELAPSED TIME" METER (INDICATES HOURS OF SEARCHUIGHT
OPERATION).

. “BEAM SPREAD/COMPACT™ LIGHT SWITCH (CONTROLS LIGHT
BEAM SPREAD FROM 1 TO 7 DEGREES),

. "LAMP ON* GREEN LIGHT (ILLUMINATES WHEN VISIBLE/

INFRARED/OFF= SWITCH 1S ON). _

L K . “VISIBLE/INFRARED JOFF* SWITCH (PULL OUTWARD TO PLACE

IN EITHER OPERATING POSITION).
§. SEARCHLIGHT REMOTE CONTROL BOX. 10. "LOCAL/REMOTE" SWITCH (CONTROLS SEARCHLIGHT OPERATION
FROM EITHER MAIN OR REMOTE CONTROL BOX),
11, RECEPTACLE (MAIN CONTROL BOX-TO-ROOF WRING HARNESS),
12. RECEPTACLE (NOT USED WITH M551 VEHICLE INSTALLATION).

we ives ]

Figure 2-36. (Added’ Main and remote searchlight control boxes.

TABLE 2-15. INFRARED SEARCHLIGHT OPERATION

STEP PROCEDURE

WARNING: DO NOT look into searchlight beams. Serious eye damage can result.

BEFORE OPERATION

1 Clean searchlight exterior and make certain all connections are securely tightened.
2 Bracket jack screw and jam nut (7, 8_fig. 2-35) must be in firm contact with

gun shield.
3 Make certain the VISIBLE/INFRARED/OFF switch (9[fig. 2-36)) is in OFF position.
4 Remove searchlight front canvas cover and stow.

NOTE. If window is dirty, clean with a dry or water dampened cloth.

WARNING: DO NOT clean when light is in operation.
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TABLE 2-15. INFRARED SEARCHLIGHT OPERATION - CONTINUED

STEP PROCEDURE

OPERATION

5 Start vehicle engine and run at fast idle (fable 2-3lor 2-4. 1).

CAUTION: DO NOT operate searchlight without engine running.

6 Position LOCAL/REMOTE switch (10, fig. 2-36)) on main control box as desired.

NOTE. The LOCAL/REMOTE switch on the main control box controls searchlight
useage and is operated at the main control box when in LOCAL position
and at the remote control box when in REMOTE position.

7 Pull outward on VISIBLE/INFRARED/OFF 3 position toggle switch (9[fig. 2-36) and
place in desired position. Green LAMP ON light (g,_fig. 2-36) will illuminate and
searchlight lamp will ignite.

NOTE. 1. If the first ignition attempt does not illuminate the lamp, the ignition
process is automatically repeated.

NOTE. 2. If searchlight does not ignite after 15 to 20 seconds perform searchlight
system self test with circuit test switch knob (4 on main control
box. If system is found operable, lamp (300 hours minimum operation)

may be defective. Refer to[table 2-14lfor lamp replacement.

8 Place BEAM switch (7, fig. 2-36) in SPREAD light or COMPACT light position.
NOTE. The operator can control the SPREAD light beam by very quickly pressing

switch on and off and obtain a light spread from 1 to 7 degrees,

CAUTION: If during operation, the OVER TEMP red light (5, fig. 4) comes on, due
to blower motor failure, turn searchlight off and notify Organizational
Maintenance Personnel.

AFTER OPERATION

9 Turn VISIBLE/INFRARED/OFF switch (9, lfig. 2-36)Ito OFF position. Green
LAMP ON light (8, [fig. 2-36)|and searchlight go out.

WARNING: DO NOT disconnect electrical harness or open equipment for any reason
until after system has been shut down, and blower motor in searchlight

has stopped.

CAUTION: DO NOT turn VEHICLE MASTER switch off until the searchlight blower
motor shuts off. The blower motor is automatically controlled by a
temperature sensing switch in the searchlight.

10 Install searchlight canvas front cover.

11 If searchlight and support are removed, stow elevation adjustment screw in clip.
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TABLE 2-16. BORESIGHTING WHITE LIGHT/INFRARED SEARCHLIGHT

STEP PROCEDURE

WARNING: DO NOT look into searchlight beams. Serious eye damage can result.

1 Start vehicle engine and run at fast idle (fable 2-3lor 2-4. 1).

CAUTION: DO NOT operate searchlight without engine running.

2 Select a target (preferably a boresight panel) as near 1, 200 meters as possible.

3 With all superelevation removed from fire control system, lay aiming cross of M119
telescope on center of boresight panel. Center the bubble on the elevation quadrant
with the micrometer knob.

4 Apply plus 5 mils on elevation 'quadrant and manually elevate gun until bubble is
centered.
5 Place searchlight main control box LOCAL/REMOTE switch (14, fig. 2-36) in
LOCAL position.
NOTE. When switch is in REMOTE position. commander has control of searchlight
with his remote control box.
6 Turn BEAM SPREAD/COMPACT switch (7[fig. 2-36) to COMPACT position.
7 Turn VISIBLE/INFRARED/OFF switch (9[fig. 2-36) to VISIBLE position. Green
LAMP ON light (8,[fig. 2-36) and searchlight will ignite.
8 Loosen 4 screws (2[fig. 2-35) securing searchlight to support.
9 Align searchlight until maximum intensity of searchlight beam is horizontally on
center of boresight panel and tighten 4 screws.
10 Back off the 2 jam nuts (4, on the elevating adjusting screw (6/fig. 2-35).
11 Turn adjusting screw (6] fig. 2-35) and raise or lower searchlight until beam is
vertically on boresight panel Tighten 2 jam nuts (4/fig. 2-35).
12 Tighten Jack screw (8[fig. 2-39) firmly against gun shield and lock with jam nut
(7,lfig._2-35).
13 Turn VISIBLE/INFRARED/OFF switch to OFF position.

CAUTION: DO NOT shut VEHICLE MASTER switch off until after searchlight
thermostatically controlled blower motor has stopped.

ALTERNATE METHOD (REFER TO FIG. 2-37]

14 Position the tank so the searchlight is facing a vertical surface such as a wall at a
distance of approximately 10 meters (30 feet).

15 Place a cross on the vertical surface approximately 7 feet from the ground and a
second cross 16-1/2 inches above, and 20-41/64 inches left of the first cross.

16 Remove all superelevation from fire control system and place boresight thread on
muzzle end of gun tube and boresight main gun on lower cross (table 2-9).
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TABLE 2-16. BORESIGHTING WHITE LIGHT/INFRARED SEARCHLIGHT - CONTINUED

STEP PROCEDURE

ALTERNATE METHOD (REFER TO FIG. 2-37) - CONTINUED

17 Adjust searchlight (steps 5 through 10) until light beam is centered on upper cross.
Place a reference mark so that top edge of mark just touches the bottom of searchlight
beam. Center the bubble. on the elevation quadrant using the micrometer knob.

18 With searchlight on, apply 5 mils on elevation quadrant and manually elevate gun
until bubble is centered.

19 Adjust searchlight (steps 9 and 10) until bottom of light beam is above and just touching
the reference mark. This technique will converge the light beam and the axis of the
gun at approximately 1, 200 meters.

20 Follow steps 12 and 13 above.

152MM GUN-LAUNC HER

SEARCHLIGHT

WE 11964 |

Figure 2-37. (Added) Searchlight boresight target.
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CHAPTER 3
FIRING PROCEDURE

Section 3-1. MISFIRE, HANGFIRE, AND COOK-OFF, AND IMMEDIATE
ACTION IN CASE OF FAILURE TO FIRE

' 3-1. MISFIRE, HANGFIRE, AND
CONVENTIONAL AMMUNITION

a. Conditions described below are rarely encountered
when authorized, properly maintained ammunition is fired
in properly maintained and operated weapons. To avoid
injury to personnel and damage to equipment, however,
it is important that those concerned understand the
nature of these conditions and be familiar with preventive
and corrective procedures.

COOK-OFF

WARNING: In_event of failure to fire, keep weapon
trained on target. Have personnel stand clear of muzzle
and path of recoil. Chambered rounds should be fired or
removed from weapon within five minutes. In case of an
explosive round chambered in a hot weapon, which can
neither be fired nor removed within five minutes,
evacuate personnel from area for period of two hours.

(1) Misfire. A misfire is a failure of a round to fire
after initiating action is taken. The failure may
be due to a faulty firing mechanism or a faulty
element in the propelling charge explosive
train. A misfire in itself is not dangerous;
however, it cannot be immediately
distinguished from a delay infunctioning of the
weapon firing mechanism or from a handfire.
Misfires must be treated as delayed firings,
therefore, until otherwise determined.

(2)Hangfire. A hangdfire is a delay in the
functioning of a propelling charge explosive
train at the time of firing. The delay, though
unpredictable, ranges from a fraction of a
second to several minutes. A hangfire cannot
be distinguished immediately from a misfire.

(3) Cook-off. A cook-off is a functioning of any or
all of the explosive components of a round
chambered in a hot weapon. If the primer or
the propelling charge should cook-off, the
projectile may be fired from the weapon with
normal velocity even without attempting to fire
the primer by actuating the firing mechanism.
Should the bursting charge explosive train
cook-off, injury to personnel and destruction

3-1

of the weapon may result.

b. After failure to fire, observe following precautions
until round has been removed from weapon:

(1) Keep weapon trained on target, and all
personnel clear of muzzle and path of recaoil.

(2) Make two additional attempts to fire.

(3)Wait two minutes after third attempt to fire.
Open breech. Clean firing probe. Close
breech.

(4) Attempt to fire again.

(5)If weapon is hot and round cannot be
removed within five minutes, elevate weapon
to approximately 19 degrees and evacuate all
personnel from area Wait two hours.

NOTE. After waiting period, weapon may be
carefully relocated to a remote position. To
relocate, lower cannon tube and engage traverse
lock.

(6) Request EOD or direct support ammunition
maintenance personnel to remove round or
cannon with round.

(7)If removed round is determined to be at fault,
or was removed from hot cannon, set it aside
for disposal by authorized munitions
personnel.

(8)Have firing mechanism corrected, if at fault.
After mechanism is corrected, round may be
reloaded and fired.

CAUTION: Do not reuse rounds extracted
from weapons by ramming. Extraction difficulty
may have been caused by some nonstandard
condition in the ammunition; also, the fuze may
have been damaged during ramming process.




c. Observe the following safe temperature limits when
loading or firing conventional ammunition:

For all models except HE-T cartridge XM657E2:

Upper imit..........oeveveveeiiiiiieieeiieienennns +125°F

Lower limit.........ccoeeereeeiniiieeee e -40°F
For HE-T cartridge XM657E2 only:

Upper imit.........ceveveeeieieieeeeeeeeeeeeeee, +125°F

Lower limit.........ccoveeieeiiniieeeeeeee +40°F

d. Observe the following precaution relative to duds:

WARNING: Do not touch, move or otherwise handle
duds. Notify EOD of location.

3-1.1. Misfire, Hangfire, Cook-Off, and Stoppage -

Cal. .50 and 7.62MM Machine Guns

a. Misfire. A misfire is a complete failure to fire. It
must be treated as a hangfire until such possibility has
been eliminated.

b. Handfire. A hangfire is a delay in the functioning of
a propelling charge. The time interval prescribed in[fablel
[3-2 will be observed after a failure to fire.

C 10, TM 9-2350-230-12

c. Cook-Off. A cook-off is the firing of the chambered
round due to the heat of a hot barrel and not due to the
actuating of the machine gun.

d. Stoppage. Stoppage is any interruption in the cycle
of operation caused by faulty action of the machine gun
of ammunition.

3-2. Immediate Action In Case of Failure to Fire
152MM Gun/Launcher -|Table 3-1
7.62MM Machine Gun -[Table 3-2

Cal. 50 Machine Gun -[Table 3-3
Missile- - - - - - ---- [able 3-4. 7]

SHILLELAGH MISSILE

a. Firing temperature limits for the SHILLELAGH
missile are +1450F to -250F.

b. Loading, launching, and unloading procedures
are contained inftable 3-4. 1

c. The M29 and M29A dummy missiles simulate the
SHILLELAGH missile in size, weight, center of gravity,
and "feel" The dummy missile is completely inert and
contains no explosives. It is provided as a "drill" round for
training in loading the SHILLELAGH missile into the gun-
launcher.



TABLE 3-1. IMMEDIATE ACTION IN CASE OF FAILURE TO FIRE -
152MM CONVENTIONAL AMMUNITION
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STEP PROCEDURE FIG/ITEM
1 Attempt to fire with firing button on elevation handwheel.
WARNING: Remove blasting machine from bracket and operate from
loader's or commander’s seat. If blasting machine must be operated in
bracket, be careful to stand clear of gun recaoil.
2 Attempt to fire 152MM conventional round (third time) by removing safety [3-1/F
pin and turning blasting machine handle vigorously 3 to 5 times.
3 Push SAFE/READY switch to SAFE position if third attempt to fire fails 3-1/A
CAUTION: Wait at least 2 minutes after step 3, remaining clear of
breech in case round ignites and gun-launcher recoils.
4 Place ejector lever in non-eject (up) position 3-1b
CAUTION: Make certain ejector lever is in non-eject (up) position
before opening the breech. If in eject position, the ejector would cut open
case upon breech opening allowing propellant particles to escape into turret,
creating an extremely hazardous condition.
5 Open breech electrically or manually (fable 3-4).
6 Depress release handle located at forward edge of loading tray bracket,
and hold in depressed position. If only one man is available to remove
round, insert a small (3/16") piece of wood between loading tray detent
release plunger and housing assembly detent release pin, and completely
open breech chamber. The wood will permit use of both hands to remove
round.
7 Grasp round and slide rearward onto loading tray
8 Release detent release handle and return round to rack 3-1/D
9 Return round to ammunition personnel as soon as possible for disposition.
10 Before resuming firing procedure after misfire, check firing probe [3-1/E
contact and clean if necessary to assure proper operation.
11 Report misfires, hangfires, and other malfunctions in accordance with
unit safety SOP.
3-2.1
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TABLE 3-2. IMMEDIATE ACTION IN CASE OF FAILURE TO FIRE - 7.62-MM MACHINE GUN,

STEP

PROCEDURE

FIG/ITEM

10

COOL WEAPON
When a stoppage occurs (failure to fire) before completing a 200-round
series (starting from a cool machine gun), perform the operations
listed below.

Wait five seconds in the event of hangfire.

WARNING: Keep weapon trained on target.

Charge weapon fully (if possible) to sear position and attempt to fire
next round (table 3-5).

If the weapon fails to fire, charge weapon again and place safety in
S (safe) position.

Open cover assembly and remove belted ammunition.

Open feed tray and remove live ammunition or spent cartridge and links
from weapon chamber and/or immediate area.

Slide safety into F (fire) position and hand-function weapon one cycle.

Load and attempt to fire, if weapon still fails to function properly, in-
spect for cause of stoppage, refer to troubleshooting procedure (table
5-1, steps 32 through 42).

HOT WEAPON

When stoppage occurs (failure to fire), after a burst of approximately
200 rounds fired either spasmodically or continuously within two
minutes, perform the operations listed below.

WARNING: The danger of an open-cover cook-off exists when
weapon is hot. Immediate action must be applied within 10 seconds.
Keep weapon trained on target, remain clear of barrel and do not
open cover during this period.

Follow steps 1 and 2 above.

If firing cannot be resumed, charge weapon to sear position and slide  3-5/E

safety to S (safe) position.

WARNING: Allow the weapon to cool at least five minutes before
attempting to open cover assembly.

Open cover, clear and inspect weapon for cause of stoppage; refer to
troubleshooting procedure (table 5-1 , steps 32 through 42).

3-2.2 (Pages 3-2. 3 and 3-2. 4 Deleted)

3-2.2

3-5/D

3-5/E

3-5/F

3-5/E

3-5/E
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TABLE 3-3. IMMEDIATE ACTION IN CASE OF FAILURE TO FIRE-CAL..50 MACHINE GUN M42,HB

STEP

PROCEDURE

FIG/ITEM

abhwnN

10
11

COOL WEAPON
When a stoppage occurs (failure to fire) before completing 150 rounds,
perform operations listed below.
Wait 5 seconds in the event of a hangfire.

WARNING: Keep weapon trained on target.

Retract bolt and push retracting slide handle forward.

Depress bolt latch release to return bolt to battery position.

Depress trigger and attempt to fire.

If weapon still fails to fire, wait 5 seconds, retract bolt (engage with
bolt latch) and return handle forward.

NOTE: If bolt latch release is in a locked (depressed position), the
bolt will be forward and another round could be chambered.

Open cover assembly and remove belted ammunition

WARNING: Inspect to insure weapon is clear.
Check to determine cause of stoppage; refer to troubleshooting procedure

(table 5-1, steps 43 through 49).
HOT WEAPON
When stoppage occurs (failure to fire) after firing approximately 200
rounds, either spasmodically or continuously within 2 minutes, per-
form the operations listed below:

WARNING: The danger of a cook-off exists when barrel is hot.
Immediate action must be applied within 10 seconds. Keep weapon
trained on target, remain clear of barrel and do not open cover
during this period.

Follow steps 1 and 2 above.

Attempt to fire by depressing bolt latch release and trigger at same time . 13-8/D

Weapon should fire automatically.

Follow steps 5 through 7 above.

If the bolt cannot be retracted when applying immediate action or a
misfire occurs after intentional cessation of firing and bolt is forward
at time trigger is pressed, the bolt must remain locked in battery

position (do not open the cover assembly). ALLOW THE WEAPON TO

COOL AT LEAST 5 MINUTES to guard against a cook-off. After wait-
ing specified time (5 minutes), follow steps 1 through 7 above.

o
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Section 3-2. 152MM GUN-LAUNCHER

3-3. Firing Procedure
The following table and illustrations provide
152MM gun-launcher conventional ammunition and
missile firing procedure.

NOTE. Before operation, the crew must be
familiar with the location and operation of all controls

[figs. 2-19, 20, 23, 25 and 3-r through S-4).

3-3.1.

Deleted.

3-3.2. Closed Breech Scavenging System

a. Mb551 vehicles equipped with M81El gun/
launcher incorporate a closed breech compressed air
scavenging system. The system is used with both
missile and conventional ammunition to scavenge
breech and gun tube of debris and gases.

b. The system consists of a four-stage air
compressor, two air cylinders, pressure gage, pressure
regulator, on-off switch, solenoid discharge valve with
manual discharge lever, and attaching hoses and fittings.

c. Compressor operation is automatically
controlled by a pressure control switch which energizes
the compressor motor when pressure in the system falls
below 2800 (+ 100) pot, and de-energizes compressor
motor when pressure reaches 3100 (+100) pi. An
electrical interlock prevents operation of the compressor
when selector control is in missile mode, to avoid
possible voltage drop in the vehicle electrical system
during launching and tracing.

d. Air (regulated to 630 psi regardless of
system pressure) is discharged into the closed

breech cavity when gun returns to battery and contacts
the in-battery limit switch. A delay of 1.7 seconds before
the breech opens provides time required for the
scavenging blast. The pressure gage indicates pressure
in the system, in psi and number of rounds remaining
without further compressor operation.

e. Operation of the system is explained in
[figures 3-2.3land 3-2.4. Preventive maintenance checks
and services are covered in[table 4-1]

High Voltage Power Supply for
Conventional Mode Firing

A high voltage power supply provides a -120 volt pulse
when firing the gun-launcher in conventional mode to
eliminate the possibility of a misfire due to firing probe or
ammunition contamination. When the FIRE CONTROL
selector is in CONV position, the + 28 volt vehicle power
to the firing probe is interrupted and the -120 volt power
supply is energized. When the firing trigger is squeezed
the 120 volt electrical pulse is sent to the firing probe.

3-3. 4. Ammunition Detent Identification
a. The ammunition detent assembly which is
referred to as "early design" is Type | detent assembly;
the "late design™ is Type H detent assembly.
b. The Type m detent assembly is identified in
one or all of the following manners:
(1) The designation "Type II" stamped on
face of detent housing cover.
(2) Type m detent shaft has a smaller
diameter (1/4-inch) than Type | and Il detent shafts (3/8-
inch).
(3) Decal positioned above detent
assembly stating "TYPE 3 AMMUNITION DETENT
INSTALLED".
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TABLE 3-4. LOADING, FIRING, AND UNLOADING 6UN-LAUNCHR WITH CONVENTIONAL ROUND

STEP

PROCEDURE FIG/ITEM

9.1

9.2

10
11

12

13

14

WARNING: Do not chamber ammunition until immediately before firing.
Ammunition left too long in a hot weapon may result in hazardous
conditions. fire or remove ammunition within five minutes of
chambering. Refer to Section 7-2 for instructions and warnings on
handling ammunition before proceeding to fire.

PREPARATION FOR FIRING

Perform before-operation preventive-maintenance checks and services
(table 4-1, steps 21, 22, 23 and 45 through 52).

Check safe-to-fire indicator rod to be sure it is within safe rangel_3-2|

Check recoil mechanism replenisher system reservoir for proper
fluid level

Remove 152MM gun-launcher muzzle plug if installed.

Check boresight alignment of gun-launcher, 7. 62MM machine gun and
sighting and fire control equipment (fable 2-9)] Be sure machine
gun cover is closed and locked.

Turn vehicle MASTER SWITCH on and start engine.

Turn TURRET CONTROL POWER switch on (non-stabilized mode),
turn STAB switch on (if stabilized mode is desired) (paf._2-5).

Turn FIRE CONTROL selector to CONV position. The corresponding
lamp above the selector will illuminate.

Turn turret ventilating fan on.

NOTE: The turret fan motor circuit is interrupted when gun launcher
leaves "in-battery" position (after a successful missile or conventional
firing) and remains interrupted until the completion of scavenging cycle.
On vehicles with ¢o, scavenging system, remove bottle valve safety

pin and secure operating handle in open position with clip. Weigh

CO2 hottle after firing every ten (10) rounds.

On vehicles equipped with closed breech scavenging system, make sure
shut-off valve is open (handle parallel to valve), and turret selector
switch is on "CONV". Turn compressor switch ON; compressor
should run if gage reads less than 2800 psi. Momentarily trip
scavenger by means of lever on air solenoid valve to check operation
of scavenger system.

= o)
1
A3

!

S
Qs

S

OPENING BREECH ELECTRICALLY AND LOADING
CAUTION: Prior to loading, make sure tube, coupling, and breech
chamber are clear do burning or smoldering residue.
Place loader’s control box SAFE/READY switch in SAFE position.
Position breech actuator handle lever to engage one of 8 slots in
rear cover. 3-1/B
Open breech by holding CLOSE/OPEN switch on loader’s control box
to OPEN position until breech is fully opened. [3-1/A
Remove round from stowage rack. Remove ballistic protective cover. a
Place round on loading tray. Remove neoprene barrier bag while [3-3
loading round into gun tube. Shove round firmly into tube until
detent pin is engaged.
WARNING: Use only correct lots of ammunition and handle with care. 3
Avoid striking fuze or primer. (Refer to Section 7-2)
Place ejector mechanism lever in non-eject (up) position. 3-/D

3-5
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TABLE 3-4. LOADING, FIRING, AND UNLOADING GUN-LAUNCHER WITH CONVENTIONAL ROUND - CONTINUED

STEP

PROCEDURE

FIG/ITEM

15

16
17

18

19
20

21
22

23

CAUTION: Make certain that ejector mechanism lever is in non-eject

(up) position. and ERROR and ALIGN levers are in down (left) position.

Close breech by holding CLOSE/OPEN switch on loader’s control box
to CLOSE position, until breech is fully closed.

OPENING BREECH MANUALLY AND LOADING

Place loader’s control box SAFE/READY switch in SAFE position.
Position breech actuator handle lever to engage slot in end of spindle
visible at center of handle casting.
WARNING: Do not actuate breech electrically while breech actuator
handle is engaged for manual operation.
Open breech by turning breech actuating handle counterclockwise
until mechanical stop is reached.
Follow steps 13 and 14 above.
Close breech by turning breech actuator handle in clockwise
direction until contacting mechanical stop.
FIRING
Check safe-to-fire indicator rod to be sure it is within safe range.
Place SAFE/READY switch on loader’s control box in READY
position. Loader’s and gunner’s READY lamps will illuminate.
CAUTION: [f lamps do not illuminate, refer to Troubleshooting
Procedure (table 5-1, step 17).

WARNING: When firing, be alert to any evidence of smoke and/or
flame from tube lock key or detent assembly vent. If this occurs,
stop firing immediately and notify supporting maintenance.

WARNING: Personnel should remain clear of breech during recoil

of gun-launcher. When more than normal complement of ammunition
is to be fired-in rapid order, expansion of pressurized hydraulic

fluid in reservoir may cause fluid to spray from pressure relief

valve on top of reservoir. Check reservoir fluid level after every

thirty rounds [fig 3-2).

A. Firing Gun-Launcher When Operating Turret Electrically.
Fire weapon by pressing trigger- on gunner’s handle or depressing
palm switch and pressing trigger on commander’s handle.

NOTE: The scavenging system will automatically evacuate breech
and gun -tube of gas and combustible case debris during recoil/battery
cycle. On closed breech scavenging system, use manual discharge
lever with breech closed.

3-6
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TABLE 3-4. LOADING, FIRING, AND UNLOADING ,GUN-LAUNCHER WITH CONVENTIONAL ROUND - CONTINUED

STEP PROCEDURE FIG/ITEM
FIRING -- Continued
B. Firing Gun-Launcher When Operating Turret Manually.
24 Fire weapon by pressing firing button on gunner’s manual elevation
handwheel.
25 In case of power failure, fire round with blasting machine by twisting
handle vigorously clockwise and holding in maximum clockwise
position until weapon has fired.
CAUTION: Do not place SAFE/READY switch in SAFE position [(3-1A
until breech is in the fully open position to prevent interruption
of breech cycling. (Vehicle serial numbers 2 and 4 through 58).
26 If additional rounds are required for firing mission, place loader’s 3-1/A
control box SAFE/READY switch in SAFE position after breech
is fully open. Reload, close breech, then repeat firing procedure
above.
WARNING: For immediate action in case of failure to fire,
refer to Section 3-1 and[fable 3-11
REMOVAL OF LIVE CONVENTIONAL ROUND
Refer to[table 3-1]
AFTER FIRING
27 Place SAFE/READY switch on loader’s control box in SAFE position. 3-1/A
28 Close breech electrically or manually.
29 | Turn FIRE CONTROL selector to OFF position. [2-19
30 | Turn TURRET CONTROL POWER switch off if system is no longer and
required and engage turret traverse lock if vehicle is to be moved. [2-20[(
31 Turret ventilating fan may be turned off when clear of fumes. 2-20/
32 On vehicles through. S/N699, release bore scavenging system CO2 3-2 2
bottle valve operating handle clip and install safety pin (closed’
position).
32.1| On vehicles after S/N699, turn compressor switch and air valve to [3-1/A
OFF position.
33 Perform after-operation preventive-maintenance checks and services
(table 4-1], steps 102, 103, 104, and 119 through 124).
34 Clean and lubricate gun-launcher in accordance with
35 Stow nylon protective ammunition covers. Discard barrier bags. [3-813-3.3
36 Install muzzle plug in gun-launcher muzzle to prevent entry of rain,

dust, or debris.

3-6.1
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TABLE 3-4.1. LOADING, LAUNCHING, AND UNLOADING MISSILES IN 152MM GUN-LAUNCHER

STEP

PROCEDURE

FIG/ITEM

gabhwnN =

»

10
11
12

13
14

15

PREPARATION FOR LAUNCHING

Perform before-operation preventive maintenance checks and services
(Table 4-1 steps 21, 22, 23, and 45 through 52).

Check safe to fire indicator to be sure it is within operating range.

Check recoil mechanism reservoir for proper fluid level.

Remove gun-launcher muzzle plug if installed.

Turn vehicle MASTER SWITCH on and make certain all indicator[and
warning lights in turret are operative.

Check boresight alignment of gun-launcher and sighting and fire control
equipment [Table 2-9). Close and lock cover of 7. 62mm machine
gun.

Energize missile sub-system and perform check procedures [Table 2-12).

Turn on turret ventilating fan and open bore scavenger shut-off valve.

WARNING If valve is not open, flareback may occur may occur after
missile launching.

NOTE In missile mode, closed breech scavenging system
compressor does not operate. Therefore. make certain
air bottles are at full pressure at beginning of launching
operation. After several missiles have been fired, bottle
pressure can be recharged by switching to "CONV" or
"COAX" mode.

LOADING AND LAUNCHING MISSILES

CAUTION : Due to the design of Shillelagh missile, the following
precautions should be followed: (1) Do not drop missile, (2) Do
not strike missile, especially the warhead against any object
that could dent or gouge the surface, especially the nose cone.
To dent or gouge the surface could result in malfunction.

Turn and push TRANSMITTER DOOR control handle to open door,
then turn handle clockwise to lock door open.

Place TURRET CONTROL switch located on gun and turret control
selector to off position.

Place FIRE CONTROL switch on gun and turret control selector to off
position.

Place loader’s control box SAFE/READY switch in SAFE position.

Start vehicle engine and set idle speed to at least 750 RPM.

Place TURRET CONTROL switch in POWER position. Indicator light
will illuminate. After approximately 20 seconds, TURRET CONTROL
READY light will illuminate indicating turret control system and
missile system power supply and rate sensors are energized and on
standby.

Turn FIRE CONTROL switch on gun and turret control selector to missile
position. Indicator lamp will illuminate.

3-6.2
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TABLE 3-4.1. LOADING, LAUNCHING, AND UNLOADING MISSILES IN 152MM GUN-LAUNCHER -Continued

STEP

PROCEDURE

FIG/ITEM

16

17

18

19

20

21

22

LOADING AND LAUNCHING MISSILES - Continued

NOTE Missile reticle appears in M119 telescope. PRIME
VOLTAGE and POWER SUPPLY lamps on test checkout panel
glow during warm-up period and GO OUT when sub-system is
warmed up.

Position breech actuator handle lever in one of eight slots in breech
mechanism carrier cover.

WARNING Do not operate breech electrically with breech actuator
handle lever engaged in spindle slot (Manual position). Personnel
may be injured by spinning handle. Be sure handle lever is
positioned in one of 8 slots in breech carrier cover.

Place rear of ejector trigger lever on loading tray in eject (down
position).

Open breech by holding CLOSE/OPEN switch on loader’s control box
until breech is fully open.

Remove missile from stowage rack, place on loading tray so that white
index stripe on missile is facing up and firmly shove into breech
until detent in gun-launcher breech coupling engages missile.
WARNING Do not attempt to launch HEAT warhead missile with
dented nose cone.

Close breech by holding CLOSE/OPEN switch on loader’s control box
in CLOSE position, until breech is fully closed.

NOTE Breech mechanism may be operated manually. Place
loader’s control box switch in SAFE position and position breech
actuator handle lever to engage slot in end of spindle visible at
center of handle. Open breech by turning handle counterclock-
wise until breech is fully open. Close breech by rotating handle
clockwise until breech is fully closed.

Move loader’s control box SAFE/READY switch from SAFE to READY
position. Ready lamps on loader’s control box and gunner’s reticle
dimmer box will illuminate.

WARNING When ready lamp on loader’s control box is illuminated,
weapon may be fired by gunner or commander. Personnel must be
clear when gun-launcher recoils. After weapon returns to battery,
breech will automatically open and missile cap will be ejected.

Depress palm switch on gunner’s control handle and track target through

M119 or M127 telescope, using cross point in center of missile reticle.

3-6. 3
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TABLE 3-4.1. LOADING, LAUNCHING, AND UNLOADING MISSILES IN 152MM GUN-LAUNCHER -Continued

STEP

PROCEDURE

FIG/ITEM

23

24

25

26

27

28

29

LOADING AND LAUNCHING MISSILES -Continued

NOTE 1. Do not fire missile when terrain obstacles (within
500 meters of the vehicle and directly in line of flight) extend
above the short horizontal mark below the center of the missile
reticle [fig. 2-23D).
Vehicle must be stationary during missile firing.
The 12 power feature of the M127 telescope can be
used to advantage at medium and extended ranges during night
firings and in hazy weather conditions to obtain clearer target
definition. Under all other conditions the eight power feature
should be used.
Launch missile by pressing gun-launcher firing trigger on gunner’s

control handle, and with palm switch depressed continue tracking

target with control handle, keeping missile reticle on target until

missile impact.

WARNING After trigger is pressed there is a delay of 1 to

2-1/2 seconds before missile ignites and gun-launcher recoils.

After counterrecoil, opening of breech will be delayed 1. 7

seconds while scavenging system is actuated.
When operating turret manually, track target with gunner’'s manual

controls and launch missile by pressing firing button on elevation

handwheel. Continue tracking target until missile impact.
After launching missile, and before reloading, place loader’s control

box SAFE/READY switch in SAFE position.

wn

IMMEDIATE ACTION IN CASE OF FAILURE TO LAUNCH

Attempt to launch (second time) with firing trigger on control handle.
WARNING Do not attempt to launch missile with blasting machine.

Attempt to launch missile (third time) with firing button on elevation
handwheel.

Move SAFE/READY switch to SAFE position if third attempt to launch
fails.
WARNING Wait at least 10 minutes remaining clear of breech in
case missile ignites and gun-launcher recoils. (This wait may be
reduced to 4 minutes under combat conditions).

Place ejector lever in non-eject (up) position.
CAUTION Make certain ejector lever is in non-eject (up) position
before opening breech. Ejector would attempt to eject whole
missile and would be damaged.

3-6.4
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—Corntinued

PROCEDURE

IMMEDIATE ACTION IN CASE OF FAILURE TO LAUNCH - Continued

Open breech electrically or manually (steps 18 and 20).

Depress detent release handle located at forward edge of loading tray
bracket and hold in depressed position.

Grasp guided missile and slide rearward onto loading tray.

DO NOT TOUCH MISSILE FIRING CONNECTOR OR DIAPHRAGM.

Release detent release. Remove missile from weapon.

In combat situations, dispose of missile immediately.

In non-combat situations, cover the aft end of the missile with 2 layers
of aluminum foil, extended over the rim of the aft cap, and secure the
foil. Tag the missile with the following caution: "Misfired Missile
Handle With Caution;" place missile in missile container; tag outside
of container with the same caution, and evacuate through normal
ammunition supply channels.

Before resuming firing procedure after misfire, check firing mechanism
contact and clean if necessary to assure proper operation.

Report misfires, hangfires, and other missile malfunctions in accordance
with unit safety standard operating procedures.

AFTER FIRING

Place SAFE/READY switch on loader’s control box in SAFE position.

Close breech electrically or manually.

Turn fire control selector to OFF position.

Turn TURRET CONTROL POWER switch off as system is no longer
required and engage turret traverse lock.

Close transmitter door and turn handle to lock.

Turn turret ventilating fan off when vehicle is clear of fumes.

Close bore scavenger shut-off valve.

Perform after-operation preventive-maintenance checks and services
(fable 4-1, steps 102, 103, 104, and 119 through 124).

Clean and lubricate gun-launcher in accordance with

Insert plug in gun-launcher muzzle to prevent entry of rain, dust, or
debris.

FIGHTENM—]

2-26/14
2-20/
[42

(3-6.6 blank)/3-6.5
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Figure 3-1. 152MM gun-launcher controls
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AUTOMATIC RELIEF AND
BYPASS VALVE
(LATER VEHICLES)

&3

PRESSURE
BLEED VALVE

d }
N F—
N\

T6HH TS TLUENAR\WOW

QC ) A MALFUNCTION OCCURS,
\am, ”,

NOTE. THE RECOIL MECHA NISM AUTOMATIC RELIEF
AND BYPASS VALVE ON LATER VEHICLES IS PRESET,
PREVENTING EXCESSIVE PRESSURE IN SYSTEM UNLESS

FILLING PLUG

i RESERVOIR

RESERVOIR
SIGHT GAGE

CHEGR  O0\L LEVEL A

OPERATING
RANGE
S -
@) roD |
b
Q===
— —
LOW FLUID
% GROOVE BUSHING

NORMAL POSITION
OF INDICATOR ROD

\ = RESERVOR
\ DRA
= SN
CONDENSATION |
DRAIN COCK

CHECKING RESERVOIR FLUID LEVEL

WITH GUN/LAUNCHER ELEVATED TO 265 MILS, OBSERVE
HYDRAULIC FLUID LEVEL IN RESERVOIR SIGHT GAGE.
LEVEL MUST BE BETWEEN "REFILL" AND "1 QUART"
CROSS LINES. ADD OR DRAIN FLUID AS REQUIRED.

CAUTION: WHEN ADDING _FLUID, AVOID
DAMAGING FLUID FILTER (IN FILL OPENING)
WITH SPOUT OF FILLER CAN.

CHECKING HYDRAULIC PRESSURE

WITH GUN/LAUNCHER ELEVATED TO 265 MILS, CHECK

POSITION OF INDICATOR ROD (SEE INSET). ROD MUST

BE IN "OPERATING RANGE" TO RETURN GUN TO

BATTERY.
WARNING: DO NOT FIRE IF LOW FLUID
GROOVE PROTRUDES BEYOND END OF
BUSHING, OR IF END OF ROD 15 RECESSED
INTO BUSHING. INCREASE OR DECREASE
PRESSURE TO BRING ROD INTO OPERATING
RANGE.

DECREASING PRESSURE

EXCEPT IN CASE OF AUTOMATIC VALVE MALFUNCTION,
RELIEF OF HIGH PRESSURE IS AUTOMATIC ON LATER
VEHICLES. ON EARLY VEHICLES (OR IN CASE OF VALVE
MALFUNCTION) OPEN BLEED VALVE SLIGHTLY UNTIL
INDICATOR ROD MOVES INTO OPERATING RANGE, THEN
CLOSE VALVE.

INCREASING PRESSURE

ACTUATE HAND REPLENISHER PUMP HANDLE (E, FIG. 3-
1) UNTIL INDICATOR ROD IS IN OPERATING RANGE.
RECHECK RESERVOIR FLUID LEVEL, AS PREVIOUS
CHECK MAY NOT BE ACCURATE IF PRESSURE WAS
LOW.

CAUTION: |F_RECOIL MECHANISM HAS BEEN
DISASSEMBLED, OR IF GUN MOUNT HAS NOT
BEEN EXERCISED RECENTLY, BELLEVILLE
WASHERS IN RECOIL MECHANISM MAY NOT
HAVE ATTAINED PROPER "SET", AND ROD MAY
NOT RETURN TO OPERATING RANGE AFTER
FIRING. CHECK ROD BETWEEN ROUNDS, USING
HAND PUMP AS REQUIRED TO MOVE ROD INTO
OPERATING RANGE FOR THE FIRST SEVERAL
ROUNDS FIRED.

WE 66573 |

Figure 3-2. Checking and adjusting 152MH gun-launcher recoil mechanism
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Figure 3-2.1. (Added) 152MM gun-launcher bore and breech chamber scavenging system

Figure 3-2.1.1......... Deleted

3-8.1



STEP

PROCEDURE

TM 9-2350-230-12, C4

FULL CO2 BOTTLE WEIGHTS VARY, THEREFORE,

MAKE CERTAIN OF BOTTLE WEIGHT WHEN

RECEIVED. IF NOT LEGIBLE, WEIGH BOTTLE

AND RECORD WEIGHT

REMOVAL

RELEASE CLIP SECURING cg, BOTTLE CARRYING

HANDLE IN THE VALVE HANDLE NOTCH (OPEN

POSITION).

INSTALL SAFETY PIN TO SECURE VALVE

HANDLE IN THE CLOSED POSITION.

OPEN BREECH AND BLEED OFF LINE PRESSURE

BY PULSING THE LOADER'S BREECH CHAMBER

SCAVENGE REPEAT SWITCH (A, FIG. 3-1) UNTIL

LINE PRESSURE IS DEPLETED.

CAUTION: FAILURE TO BLEED OFF LINE
PRESSURE ~ WILL  MAKE IT
IMPOSSIBLE TO CONNECT
PRESSURIZED LINES AT ASSEMBLY
UNLESS FITTING ARE REMOVED. IF
THIS IS NECESSARY, DO SO WITH
CAUTION, KEEPING FACE AWAY TO
PROTECT FROM C02 BLAST

SEPARATE HOSE QUICK-DISCONNECTOR FROM

co2 BOTTLE ADAPTER

RELEASE RETAINING STRAP AND REMOVE

BOTTLE FROM MOUNTING STRAP.

WEIGHING
HOOK SCALE ONTO cop BOTTLE VALVE AND
WEIGH CONTENTS.

NOTE: REPLACE BOTTLE IF WEIGHT HAS

DECREASED FOUR POUNDS OR MORE.
INSTALLATION

REMOVE SPARE C02 BOTTLE WITH ADAPTER

FROM STOWAGE BRACKET AND INSTALL.

REVERSE REMOVAL PROCEDURE, FOLLOWING

STEPS 5, 4, 2, AND 1.

SECURE EMPTY BOTTLE IN SPARE STOWAGE

BRACKET.

NOTE REMOVE HOSE ADAPTER FROM EMPTY
co2 BOTTLE FOR USE ON REPLACEMENT
BOTTLE AND TURN IN FOR
REPLACEMENT AS SOON AS POSSIBLE.

QUICK-DISCONNECTOR

SAFETY PIN

N WA

QUICK-DISCONNECT
HOSE ADAPTER

CO, BOTTLE

£)
l \.S—Q;-/ STOWAGE BRACKET
RETAINING STRAP

Figure 3-2.2. (Added) Removal/weighing/installation of gun-launcher bore and breech chamber scavenging system CO,
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CLOSED BREECH SCAVENGING GROUP ON GUN/LAUNCHER

M551 VEHICLES EQUIPPED WITH M81E1 GUN/LAUNCHER

INCORPORATE A CLOSED BREECH SCAVENGING

SYSTEM. (FOR DESCRIPTION OF THE SYSTEM, REFER

TO PARAGRAPH 3-3.2).

OPERATING PROCEDURE

1. CHECK TO ASSURE THAT GUN/LAUNCHER IS CLEAR.

2. OPEN AIR SHUTOFF VALVE (FIG. 3-2.4).

3. START VEHICLE ENGINE AND SET THROTTLE AT
FAST IDLE (TABLE 2-9).

4. TURN TURRET CONTROL POWER SWITCH "ON" AND
GUN AND TURRET SELECTOR SWITCH TO "COAX"
OR "CONV". (SCAVENGER SYSTEM OPERATES IN
"MISSILE" MODE, BUT COMPRESSOR DOES NOT.)

5. TURN COMPRESSOR SWITCH "ON". COMPRESSOR
SHOULD OPERATE IF PRESSURE IS LESS THAN 2800
(*100) PSI, AND SHOULD SHUT OFF WHEN
PRESSURE REACHES 3100 (*100) PSI.

COMPRESSOR AIR FILTER AND ODDMENT
STOWAGE BOX

6. WITH PRESSURE ABOVE 630 PSI, MOMENTARILY
ACTUATE MANUAL DISCHARGE LEVER (FIG._3-2.4)
TO CHECK OPERATION OF SYSTEM. (SINCE
DISCHARGE PRESSURE IS REGULATED, OPERATION
IS SAME AT ANY GAGE PRESSURE ABOVE 630 PSI.)

NOTE: COMPRESSOR SHUTS DOWN FOR
APPROXIMATELY 10 SECONDS EVERY 25-35 MINUTES TO
DUMP ACCUMULATED MOISTURE. THIS IS NORMAL, NOT
A MALFUNCTION.

PRESSURE RECOVERY RATE
APPROXIMATE RECOVERY RATE, BASED ON
COMPRESSOR OPERATING NORMALLY AND NO LEAKS
IN SYSTEM, IS AS FOLLOWS:
0 - 800 PSI
800 - 3100 PSI

27 TO 30 MINUTES
70 MINUTES
(33 PSI PER MINUTE)

COMPRESSOR ON/OFF SWITCH
WE 120681

Figure 3-2.3. Closed breech scavenger system operation (1 of 2).
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A. SOLENOID AND MANUAL DISCHARGE VALVE.. B. AIR COMPRESSOR

C. REAR CYLINDER BLEED PLUG. D. FRONT CYLINDER BLEED PLUG.

WE 12069
Figure 3-2.4. Closed breech scavenger system operation (2 of 2).
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[Eigure 3-3_152MM gun-launcher conventional ammunition and missile stowage

3-9



TM 9-2350-230-12, C 10

Figure 3-3.1. Turret 3 round vertical ammunition rack adjustment
and hill ammunition stowage
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REMOVAL/INSTALLATION FOR HORIZONTAL RACKS

4
.

TM 9-2350-230-12, C4

VERTICAL RACK NOSE CONE SUPPORT INSTALLED FOR XM409, XM411, XM625 AND XM657 AMMUNITION.
NOSE CONE SUPPORT INVERTED TO FIT XM617 AMMUNITION.

HORIZONTAL RACK NOSE CONE SUPPORT INSTALLED FOR XM409, XM411 AND XM625 AMMUNITION.

. NOSE CONE SUPPORT REVERSED TO FIT XM617 AND XM657 AMMUNITION.

REMOVE TWO NUTS AND SCREWS, REVERSE NOSE CONE SUPPORT, AND INSTALL USING SAME SCREWS

AND NUTS.
REMOVAL/INSTALLATION FOR VERTICAL RACKS

LOOSEN STRAP, INVERT NOSE CONE SUPPORT AND FASTEN STRAPS.
NOTE. WHEN NOT IN USE, VERTICAL RACK NOSE CONE SUPPORTS ARE STOWED IN TURRET EXTERIOR RACK.

WE 11958J

Figure 3-3.2. Reversible nose cone supports - conventional ammunition racks

STOWAGE STRAPS ARE PROVIDED FOR
STOWAGE OF AMMUNITION PROTECTIVE
COVERS IN THREE PLACES BENEATH HULL
LEFT AMMUNITION RACKS AND ONE PLACE
BENEATH HULL RIGHT AMMUNITION RACK.
ALL COVERS NOT IN USE ARE TO BE
STOWED AT THESE LOCATIONS.

WITH NO AMMUNITION ON BOARD THE
COVERS ARE STOWED 8 IN EACH OF THE
LEFT RACK LOCATIONS AND 10 BENEATH
THE RIGHT RACK. WITH FULL LOAD OF
AMMUNITION (29 ROUNDS) THE SPARE
COVERS ARE STOWED | IN EACH LEFT RACK
LOCATION, AND 2 BENEATH THE RIGHT
RACK.

WE 11962

Figure 3-3.3. Ammunition protective cover stowage (effective vehicle S/N 700)
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CONVENTIONAL ROUND REMOVAL PROCEDURE

WARNING: KEEP CLEAR OF MUZZLE, AND DO
NOT HAMMER ROUND.

1. ASSEMBLE M15 CLEANING STAFF 7309228 TO
RAMMER 8769486.

2. STATION SECOND CREW MEMBER IN TURRET TO
DEPRESS DETENT RELEASE LEVER DURING
RAMMING OPERATION, AND TO RECEIVE ROUND AS

STAFF SECTION‘- 7309228 IT EMERGES FROM CHAMBER.

RAMMER - 8769846

3. SLIDE STAFF ASSEMBLY GENTLY DOWN GUN-
LAUNCHER BORE UNTIL SEATED ON OGIVE OF
PROJECTILE. EXERT STEADY PRESSURE UNTIL
ROUND IS CLEAR OF CHAMBER.

WE 66700 5

Figure 3-4. Removing a stuck conventional round from 152MM gun-launcher

Section 3-3. 7.62MM MACHINE GUN

3-4. Firing Procedure
NOTE. Before operation the crew should be
The following tables and illustrations provide 7.62MM familiarized with the location and operation of all controls
machine gun firing procedure. [figs.[2-19, 20 and 3-5 through 3-7).
TABLE 3-5. LOADING, FIRING, AND UNLOADING 7.62MM MACHINE GUN
STEP PROCEDURE FIG/ITEM
PREPARATION FOR FIRING
1 Perform before-operation preventive-maintenance checks and services
[table 4-1, steps 53 through 55).
2 Align machine gun with gun-launcher (fable 2-9).
3 Turn vehicle MASTER SWITCH on. 2-10
4 Make certain FIRE CONTROL selector is in OFF position. 2-19
5 Open ammunition feed box assembly door and load ammunition. 3-5/A
LOADING AND CHARGING
6 Push forward on cover latch rod assembly and raise cover. 3-5/B
7 Raise feed tray and slide safety to F (fire) position. 3-5/C
8 Pull charger handle rearward and charge (cock) machine gun. Inspect 3-5/D
chamber.
9 Slide safety to S (safe) position and lower feed tray. 3-5/E
WARNING: Make certain that feed tray is clear of live rounds, spent
brass or links, barrel extension is in rearward position and safety is
in S (safe) position.
10 Place first round of ammunition belt in slot of feed tray with open end of 3-5/F
link loops facing down.
11 Assure that cover latch rod lock is engaged in forward position, then 3-5/B
close cover.

3-10.2
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TABLE 3-5. LOADING, FIRING, AND UNLOADING 7.62MM MACHINE GUN, M73 - CONTINUED

STEP PROCEDURE FIG/ITEM
FIRING ELECTRICALLY
12 Turn turret ventilating fan on.
WARNING: Without fan, toxic gases may reach dangerous level. 2-20/

13 Turn TURRET CONTROL POWER switch on. [(2-19
14 Turn FIRE CONTROL selector to COAX position.
15 Slide safety to F (fire) position. 3-5/C
16 A. Firing Gun When Operating Turret Electrically.

Depress palm switch and fire gun by pressing firing trigger on gunner’s [2-19/and

or commander’s control handle. [2-21/0

B. Firing Gun When Operating Turret Manually.
Fire gun by pressing firing button on gunner’s manual elevation hand- [2-19]
wheel.

NOTE. To fire manually, press manual firing trigger on gun. 3-5/D

UNLOADING UNFIRED ROUND

WARNING: For immediate action in case of failure to fire, refer to

RUNAWAY GUN

NOTE: A runaway gun continues to fire after firing button is

released.

CAUTION: _Hold fire on target until feeding of ammunition is stopped,

17 Pull and hold charging handle to the rear to stop firing.
18 Place safety in S (Safe) position and open cover, permitting ammunition
link belt to drop out.

WARNING: Visually check and feel to assure that chamber is clear

of ammunition.
18.1 Locate and correct cause (table 5-1).

REMOVAL OF RUPTURED CARTRIDGE CASE OR LIVE ROUND 3-6
REMOVAL/INSTALLATION OF BARREL [5-11/12
REMOVAL/INSTALLATION OF -FLASH HIDER [5-13]
REMOVAL/INSTALLATION OF MACHINE GUN [3-7

AFTER FIRING
19 Place gun safety in S (safe) position. 3-5/E
20 Turn FIRE CONTROL selector to OFF position. [2-19
21 Turn off turret ventilating fan.
22 Push forward on rear of cover latch rod assembly and open cover. 2-5/B
23 Remove ammunition belt from machine gun if ammunition has not been
expended.
WARNING: If ammunition belt has been expended, inspect chamber
for possible live cartridge, spent cartridge case, and/or empty link
and remove.
24 Raise feed tray, slide safety to F (fire) position and pull charger handle 3-5/C, D
rearward until barrel extension is in open position.
25 Pull charger handle rearward, depress manual firing trigger and allow 3-5/D
charger handle to go forward slowly.
26 Place safety in S (safe) position and close cover. 3-5/B, E
27 Perform after operation preventive-maintenance checks and services
(table 4-1], steps 125 and 126).
3-11
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Figure 3-5. 7.62 mm machine gun controls

3-12



TM 9-2350-230-12, C6

STEP PROCEDURE STEP PROCEDURE
1. MAKE CERTAIN SAFETY IS IN SAFE "S" 1. INSERT EXTRACTOR THRCUGH RUPTURED
POSITION. CARTRIDGE INTO BARREL UNTIL COLLET
ENGAGES FORWARD END OF CASE.
2. POSITION TOOL ON CARTRIDGE CASE HEAD
AND PRESS FORWARD TO REMOVE. 2 INSERT ASSEMBLED CLEANING ROD THROUGH
MUZZLE END OF BARREL AND DRIVE
WARNING INSPECT CHAMBER TO EXTRACTOR AND RUPTURED CARTRIDGE
INSURE PROJECTILE WAS NOT SEPARATED CASE FROM CHAMBER.

FROM CASE DURING REMOVAL.

Figure 3-6. Removing live round of, ruptured cartridge case from 7.62 mm machine gun

REMOVAL INSTALLATION
1. DISCONNECT MACHINE GUN ELECTRICAL LEAD. 3. MATCH KEYS ON GUN WITH KEYWAYS IN MOUNT
2. REMOVE 2 SCREWS, MACHINE GUN MOUNT CAP, AND REVERSE REMOVAL PROCEDLIRE

AND LIFT MACHING GUN OFF MOUNT.
SPENT BRASS EJECTION CHUTE EXTENSION
INSTALL ON MACHINE GUN COVER AS SHOWN IN
ILLUSTRATION, AND TIGHTEN TWO SCREWS.
LOOSEN SCREWS TO REMOVE EXTENSION.
WE 120741 I

Figure 3-7. Removal/installation - 7.62 mm machine gun
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Section 3-4. CAL. .50 MACHINE GUN, M2, HB

3-5. Firing Procedure NOTE. Before operation the crew should be
The following tables and illustrations provide Cal. familiarized with the location and operation of all controls
.50 machine gun, M2, HB firing procedure. through 3-14).

TABLE 3-6. LOADING, FIRING AND UNLOADING CAL. .50 MACHINE GUN
STEP PROCEDURE FIG/ITEM

PREPARATION FOR FIRING

1 Perform before-operation preventive-maintenance checks and services
(table 4-1, steps 24 through 28).

2 Check headspace and timing. Adjust if required (tables 3-7and 3-8).

3 Install flash hider. 3-13

4 Install carrier assembly.

5 Remove ammunition box cover and place box in ammunition tray.

NOTE: The double loop end of ammunition belt must be leading.
LOADING
6 Open machine gun cover and insert double loop end of ammunition in [3-8/B, C
feedway until first round is held by belt holding pawl.
HALF-LOAD GUN
7 Retract the retracting slide handle, pulling bolt all the way to the rear. [3-8/B
Release handle.

8 Position bolt latch release lock to engage bolt latch release when

depressed.

9 Push retracting slide handle all the way forward.
10 Press down on bolt latch release, bolt will go forward. [3-8/D
11 To FULLY LOAD gun, repeat steps 6 through 9.

12 Close gun cover. [3-8/B
SEMI-AUTOMATIC FIRING
13 Turn bolt latch release lock clockwise to allow bolt latch release to be in

raised position. Fire gun by pressing trigger.
WARNING: When bolt latch release and trigger are both held down,
machine gun will fire automatically.
AUTOMATIC FIRING
14 Lock bolt latch release down by engaging in bolt latch release lock. Fire
gun by pressing trigger.
WARNING: For immediate action in case of failure to fire, refer to[table 3-3|

:
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TABLE 3-6. LOADING, FIRING AND UNLOADING CAL. .50 MACHINE GUN - CONTINUED

TM 9-2350-230-12, C1

STEP PROCEDURE FIG/ITEM
REMOVING RUPTURED CARTRIDGE CASE [3-9
REMOVAL/INSTALLATION OF BARREL
WARNING: Use asbestos gloves if barrel is hot.
(1) Remove barrel from gun. [5-14/1
(2) Remove carrier assembly and install on spare barrel.
(3)Remove flash hider and install on spare barrel. [3-13
(4) Install spare barrel. [B-1471
NOTE: Carrier assembly must be in 5 or 7 o’clock position
on barrel to prevent damage to antenna when cupola Is rotated.
REMOVAL/INSTALLATION OF MACHINE GUN -14
AFTER FIRING
15 Raise cover and remove ammunition belt. [3-8/B
16 Close cover. 13-8/B
17 Retract bolt and lock in rearward position. [3-8/D, E
18 Raise cover and inspect chamber. [3-8/B
19 Hold handle, release bolt, and allow bolt to move slowly forward. 3-8/D, E
20 Perform after-operation preventive-maintenance checks and services

table 4-1|step 105).
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Figure 3-8. Cal..50 machine gun, M2, HB, controls
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Figure 3-9. Remove ruptured cartridge case from chamber of cal. .50 machine gun

Figure 3-10. (Superseded) Removal/lnstallation - cal. .50 machine gun carrier assembly/

3-17



TABLE 3-7. CHECKING AND ADJUSTING HEADSPACE - CAL.

TM 9-2350-230-12

.50 MACHINE GUN

STEP

PROCEDURE

FIG/ITEM

10

11
12
13
14

NOTE: Headspace must be checked and/or set prior to firing, after
assembling gun and when barrel or any group in the receiver is
replaced.

CAUTION: Improper headspace can cause malfunctioning of the
gun and frequent damage to parts and/or injury to personnel.

Raise cover.

Retract bolt (approximately 3/8 inch) using retracting slide handle until
locking lug on barrel locking spring is centered in hole of right side
plate of receiver.

Hold bolt in above position and screw barrel fully into barrel extension.
NOTE: Should handle be released, the recoiling parts will remain
out of battery position (a separation will exist between barrel
extension and trunnion block).

With handle retracted, unscrew barrel two notches (clicks). Release
handle.

Cock machine gun.

NOTE: With machine gun cocked, firing pin is withdrawn into face
of bolt allowing headspace gage to be inserted into T -slot on bolt.
CAUTION: Do not fire gun when headspace gage is in T-slot.

Hold handle, release bolt and allow bolt to return to battery position
slowly to prevent bolt slamming.

Retract recoiling parts approximately 1/16 inch to insure that locking
surfaces of breech lock and bolt are in proper contact.

Raise extractor.

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

CAUTION: Do not force gage.

If GO end of gage enters T-slot, to center ring of gage, and the NO

GO end will not enter, headspace is correct.

HEADSPACE TOO TIGHT
If GO end of gage will not enter T-slot freely, perform following
procedures:
Retract bolt, step 2 above.
Unscrew barrel one notch (click). Return parts to battery position.
Retract recoiling parts, step 7 above.
Check headspace, step 10 above.

3-18
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TABLE 3-7. CHECKING AND ADJUSTING HEADSPACE-CAL. .50 MACHINE GUN - CONTINUED

STEP PROCEDURE FIG/ITEM
HEADSPACE TOO LOOSE
If NO GO end of gage enters T-slot, perform following procedures:
15 Retract bolt, step 2 above.
16 Screw barrel into barrel extension one notch (click). Return parts to [5-14
battery position.
17 Retract recoiling parts, step 7 above.
18 Check headspace, step 10 above.

NOTE. If proper headspace adjustment cannot be obtained, notify
organizational maintenance personnel.

Figure 3-11. Checking and adjusting headspace on cal. .50 machine gun, M2, HB
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TABLE 3-8. CHECKING AND ADJUSTING TIMING - CAL. .50 MACHINE GUN, M2, HB

STEP PROCEDURE FIG/ITEM
1 Insure headspace is correct[(table 3-7).
2 Cock machine gun. (Retract bolt assembly to rear position and slowly
release to forward position. )
3 Raise extractor [3-12/A
4 Retract bolt sufficiently to insert NO FIRE (0. 116-inch) gage between [3-12/)A
trunnion block and barrel extension group. Release retracting slide
handle.
5 Depress the trigger. The firing pin SHOULD NOT RELEASE. In the [3-8/]
event it does release repeat steps 2 and 3.
WARNING Do not attempt to remove back plate unless the bolt
is in forward position. Do not attempt to cock machine gun with-
out the back plate assembled to machine gun.
6 Remove back plate
7 Screw the timing adjustment nut all the way down (counterclockwise)
8 Place the FIRE (0. 020-inch) gage between trunnion block and barrel [3-12/D
extension group. Release retracting slide handle.
9 Attempt to release firing pin by lifting up on rear end of trigger lever 13-12/C
10 Screw up (clockwise) on timing adjustment nut one click at a time and 13-12/C
attempt to release firing pin after each click until the firing pin does
release. When the firing pin does release move the adjusting nut two
more clicks clockwise (up).
11 Replace back plate assembly [5-14/19
12 Repeat steps 2 through 5. The firing pin SHOULD NOT RELEASE.
13 Repeat steps 2 and 3.
14 Place FIRE gage between trunnion block and barrel extension and attempt
to release firing pin by pressing the trigger. The firing pin SHOULD
RELEASE.
NOTE If proper timing adjustment cannot be obtained, notify
organizational maintenance personnel.
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Figure 3-12. Checking and adjusting timing on cal. .50 machine gun M2, HB
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Figure 3-13. Installation/removal - cal. .50 machine gun flash hider
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REMOVAL
1. DISCONNECT CUPOLA TRAVERSE MECHANISM SWITCH ASSEMBLY QUICK DISCONNECT.
2. REMOVE 4 SCREWS AND SWITCH ASSEMBLY.
3. PULL OUT 2 LOCKING PINS AND REMOVE MACHINE GUN .
4. REMOVE 2 SCREWS AND WASHERS TO REMOVE EJECTION CHUTE AND CLAMP.

INSTALLATION

REVERSE REMOVAL PROCEDURE. REFER TO FIGURE 2-4 FOR INSTALLATION OF PINTLE SUPPORT,

CRADLE AND PINTLE ASSEMBLY.
WE 12075

Figure 3-14. Removal/Installation - cal. .50 machine gun and spent brass ejection chute.
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Section 3-5. (SUPERSEDED) SMOKE DEVICE SYSTEM
WITH XM176 GRENADE PROJECTOR

3-6. Firing Procedure

The following tables and illustrations provide NOTE. Before operation the crew should be familiarized
XM176projector firing system circuit continuity check with the location and operation of all controls (figs, 3-15
procedure, immediate action in case of failure to fire, and through 3-17).

firing procedure.

TABLE 3-9. CHECKING XM176 GRENADE PROJECTOR ELECTRICAL SYSTEM CONTINUITY
STEP PROCEDURE FIG/ITEM

WARNING: Make certain that projector mounts DO NOT contain grenade
projector assemblies.

1 Remove control box MASTER switch safety wire and FIRE switch safety 3-15/A
safety pin.
2 With vehicle master switch turned on, turn on grenade projector control [3-15/A

box MASTER switch. MASTER switch indicator lamp will illuminate.
FIRE switch ready lamp will illuminate after short warm-up.
NOTE. Turn rims of MASTER and FIRE switch indicator lights counter-
clockwise for "bright" illumination. Adjust intensity as required
after system check-out.

3 Through vehicle serial no. 699 remove protective caps from solenoids [3-15/B
3a On vehicles after serial no. 699, open inspection cover and lift
solenoid guard to expose solenoid plunger.
4 Select LEFT SALVO, RIGHT SALVO, SALVO, and individual positions [3-15/A, B

with control box selector knob and actuate FIRE switch at each position.
Visually or physically inspect solenoid action in each position. If not
operating properly, notify organizational maintenance personnel.
NOTE._Approximately four (4) seconds is required between each firing
operation to recharge the system power supply.
5 After checking electrical continuity and solenoid actuation, turn control [3-15/A
box MASTER switch to OFF position and install safety wire. Insert
safety pin through FIRE switch guard.

3-7. Hangfire and Misfire 3-8. Non-Ignited Grenades (Duds)

a. Misfire. A misfire is the failure of a grenade The number and precise location of all grenade duds
projector to fire due to a faulty propellant charge or firing which have failed to function will be recorded and EOD
circuit. A misfire is not dangerous but cannot be personnel notified of their locations.
immediately distinguished from a hangfire. Refer to[tablel
3-10. 3.9. Storage, Shipment, and Handling

Refer to TM 3-250.
b. Hangfire. A temporary failure or delay in the

action of percussion primer, or propellant charge after 3-10. Shipping Container and Stencil Marking
FIRE switch has been actuated. Momentarily this delay Refer to[figure 3-16]

cannot be distinguished from a misfire or complete

failure.
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TABLE 3-10. IMMEDIATE ACTION IN CASE OF FAILURE TO FIRE

TM 9-2350-230-12, C4

STEP

PROCEDURE

FIG/ITEM

When misfire or hangfire occurs, wait ten (10) seconds and repeat
attempt to fire two additional times.

NOTE. Approximately four (4) seconds is required between each firing

operation to recharge the system power supply.

Should projector(s) fail to fire after three attempts, replace safety
pin in FIRE switch guard and turn grenade projector MASTER switch
to OFF position and lock wire.

Remain buttoned up in vehicle for 15 minutes (minimum) and advise
ground personnel to remain 100 yards to rear of direction of fire.

Release rubber retaining strap and remove projector(s) from mount.

Notify EOD Personnel.

TABLE 3-11. LOADING, FIRING, AND UNLOADING XM176 GRENADE PROJECTOR

STEP

PROCEDURE

FIG/ITEM

INSPECTION
Check grenade projector electrical system continuity,[iable 3-9]
Remove grenade projectors from shipping containers
WARNING: 1. Exert caution whew handling and loading XM176 grenade
projectors.
2. Under no circumstances attempt to disassemble the
XM176 grenade projectors.
3. Projectors having external cracks, dents or other
deformities must not be used. Notify Explosive
Ordnance Disposal Personnel (EOD).

LOADING GRENADE PROJECTORS INTO MOUNT
THROUGH VEHICLE S/N 699
CAUTION:  Make sure FIRE switch safety pin is installed[and]
box MASTER switch is safety wired.

Place projector in mount and engage groove in end of projector with
retaining springs in mount. Solenoid plunger must be in contact
with face of propellant cartridge when projector is properly positioned.
Secure projector in mount with rubber retaining strap. Make sure
that crossbar on retainer strap hook is properly engaged in mount.
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TABLE 3-11. LOADING, FIRING, AND UNLOADING XM176 GRENADE PROJECTOR-Continued

STEP PROCEDURE FIG/ITEM

LOADING GRENADE PROJECTORS INTO MOUNTS
AFTER VEHICLE S/N 699
CAUTION:  Open inspection covers and check tubes for foreign matter
before loading. Close inspection covers.
3a Rotate locking lever ring at top of tube to release locking levers

[figure 3-15.1) and place grenade projector in tube.
4da Rotate ring to locked position.

FIRING GRENADE PROJECTORS

Secure all hatches before firing projectors

Keep ground personnel at least 100 yards to rear of direction of fire.

Using selector knob, select individual grenade projector, LEFT SALVO, 3-15/A

SALVO, OR RIGHT SALVO firing.

8 Remove safety wire and turn on grenade projector control box MASTER [3-15/A
switch. Green lamp will illuminate.

9 Remove FIRE switch safety pin and double check area for unauthorized

[3-15/A

~N o Ol

personnel.
10 When red "ready" lamp illuminates, press FIRE switch and fire
projector(s).
NOTE. Approximately four (4) seconds is required between each
firing operation to recharge the system power supply.
WARNING: An installed projector is a loaded weapon and must be 3-15
treated as such.

'I\

MISFIRE AND/OR HANGFIRE
WARNING: For immediate action in case of a misfire or handfire,
refer to[fable 3-101
UNLOADING UNFIRED GRENADE PROJECTORS
WARNING: When mission is interrupted or completed, all unfired
projectors shall be removed from the mounts. Follow
steps listed below in exact order to properly disarm
and remove projectors.
11 Install safety pin in FIRE switch guard on control box 3-15/A
12 Turn grenade projector MASTER switch to OFF position and safety wire -15/A
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TABLE 3-11. LOADING, FIRING, AND UNLOADING XMI76 GRENADE PROJECTOR - CONTINUED

STEP PROCEDURE FIG/ITEM
13 Vehicle through serial no. 699: Release retaining straps.
Vehicle serial no. 700 or later: Open locking levers.
14 Remove unfired launchers from tube assemblies and store as live
ammunition.
15 Vehicle through serial no. 699: Install protective caps on solenoids
and stow retaining straps.
15a Vehicles after serial no. 699: Leave spent launchers in tube

assemblies until ready to reload.
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A. GRENADE LAUNCHER CONTROL BOX 8. GRENADE LAUNCHER MOUNT.
(EARLY VEHICLES ONLY)

C. GRENADE LAUNCHER ASSEMBLIES INSTALLED IN MOUNT (RIGHT SIDE SHOWN,
LEFT SIDE SIMILAR. (EARLY VEHICLES ONLY)

WE 66684
Figure 3-15. Grenade launcher mounts and control box
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GRENADE LAUNCHER CONTROL BOX TUBE ASSEMBLY LOCKING LEVER RING

GRENADE LAUNCHER TUBE ASSEMBLIES ON TURRET (RIGHT SIDE SHOWN, LEFT SIDE SIMILAR).
WE 70042

Figure 3-15.1. Grenade launcher tube assemblies and control box.
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Figure 3-17. XM176 grenade launcher M34 WP estimated casualty zone (flat terrain).
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CHAPTER 4
CREW PREVENTIVE-MAINTENANCE SERVICES

Section 4-1. PREVENTIVE-MAINTENANCE SERVICES

4-1. Specific Procedures (Normal Conditions)

a. General. This section contains specific
preventive-maintenance checks and services of materiel
to be performed by the crew. Checks and services will
be performed in numerical sequence as indicated in
[fable 4-1. Refer to TM 38-750 for instructions on use of
forms pertaining to preventive-maintenance services.

b. Responsibility. Perform all before, during, and
after-operation preventive-maintenance checks and
services each day that vehicle is operated, in order to
detect first signs of failures and to take corrective action
before extensive repairs are required. While operating

The crew should be familiar with quarterly organizational
preventive-maintenance service requirements, and assist
in the accomplishment of these services.

4-2. Specific Procedures (Unusual Conditions)

a. Vehicles exposed to extreme-cold or hot weather
will require more frequent servicing. Materiel subjected
to salt-water immersion should be evacuated to
organizational maintenance as soon as possible after
exposure.

b. The letter "C" following the numerical sequence
number in the interval column indicates services to be

the vehicle, the crew should be alert for any unusual performed when operating under cold weather
noises, odors, abnormal instrument readings, steering environment.
irregularities or any other vehicle malfunction indication.
II PERg S e - ‘1_ |
[\ AR BATTERY
T~ CLEANER ACCESS ~
7 »" | ACCESS COVER
4 COVER DRAIN
!
DRAIN / | HOLES
HOLES Ln GROUND
L INTERCOM
f ’ Al Box
u_r REAR BARRIER COVER 5“
= ’ f
= =7\ | we 1931 |

Figure 4-1. Hull drain holes

Section 4-2. LUBRICATION

4-3. Service Intervals (Normal-Unusual Conditions)

a. Service Intervals (Normal Conditions). LO 9-
2350-230-12 (Appendix 1V).
b. Service Intervals (Unusual Conditions). Reduce

lubrication intervals to compensate for abnormal

operation and extreme conditions, such as high or low
temperatures, prolonged periods of high-rate operation,
continued operation in sand or dust, or exposure to
moisture, any one of which may quickly destroy the
protective qualities of the lubricant. Lubrication intervals
may be extended during inactive periods.
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Table 4-1. PREVENTIVE-MAINTENANCE CHECKS AND SERVICES

INTERVAL AND
SEQUENCE B - BEFORE OPERATION D - DURING OPERATION A - AFTER OPERATION REFERENCE
B D A I[TEM TO BE INSPECTED PROCEDURE
74 Vehicle Clean interior and exterior, removing dirt, mud, and excess [Table 4-2
grease. Use water hose on vehicle exterior only, avoid
directing stream in areas where it might enter fire
control or armament openings, vehicle interior, engine
exhaust system or personnel heater outlet.
NOTE. Visually inspect for evidence of lubricant and
fuel leaks.
SUSPENSION SYSTEM
1 75 Components Inspect entire suspension system for tampering, excessive [FigsI1-1] 2
wear, damage, or looseness.
64 76 Wheel Hubs and a. Feel wheel hubs cautiously for noticeable variations of [Fig. 5-4]
Shock Absorbers temperature between like components An overheated hub
indicates a maladjusted, inadequately lubricated, or
damaged bearing. Shock absorbers should feel warmer
than the hull. If cold, shock absorbers are not working.
2 77 b. Check grease in road wheel and idler hubs, or [Eigs. 9-64
check for lubricant leaks [and 9-69I
78 Torsion Bars Pry up each road wheel to detect broken torsion bars Fig. 5-4
Broken front torsion bars may be detected by the absence
of the sharp angle of track as it passes under the road
wheel. Check if torsion bar covers are secure.
3 79 Track Check track tension. Adjust if required
NOTE. 50 miles after initial break-in or whenever track
pin nuts have been disturbed, retorque track pin retaining
nuts to 120-130 Ibs. -ft.
HULL (EXTERIOR)
4 80 Driving Lights Check operation. Inspect for broken or discolored lenses and
Turn on infrared lights and check operation by placing 5-6
hand on lens. Heat will be noticeable if light is operating.
Replace damaged lamps if authorized.
81 Towing Shackles Must be secure Fig. 2-15
82 Personnel Heater, Remove any mud or debris. Clean drain holes with wire or 3, 17, Fig
Bilge Pump, suitable tool [1-1 and 4,
Exhaust outlets,
and Hull Drain Fig. 4-1
Holes
5 Fixed Fire Extinguisher Check condition of fixed fire extinguisher exterior actuating 18,[Fig.1-11
Exterior Control handle. Safety wire must be intact.
4-2
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Table 4-1] PREVENTIVE-MAINTENANCE CHECKS AND SERVICES

INTERVAL AND
SEQUENCE B - BEFORE OPERATION D - DURING OPERATION A - AFTER OPERATION REFERENCE
B D A I[TEM TO BE INSPECTED PROCEDURE
6 83 Exterior Stowage Check condition and secure stowage of basic-is sue items [Figs—1-T]
[and 1-2]

84 Access Plugs Make sure all access plugs are installed and secure on Fig. 5-7
underside of hull.

85 Batteries Check battery electrolyte level; electrolyte level should be up  [CEig.5-0l
to split ring as indicated on battery filler opening. Inspect | D[Eig5-3
lugs, terminals and cables for corrosion. Check for loose
battery hold-downs and brackets. If electrolyte level is
repeatedly low or batteries excessively hot and boiling,
notify organizational maintenance personnel.

6.1| 64.1 86 Air Cleaner Check air restriction indicator. If indicator is red, clean Fig. 5-1
filter element
CAUTION: Do not hold element to exhaust for cleaning as|[Fig._4-6]
diesel oil film will make it unserviceable. Handle element
carefully to prevent denting or damage.
NOTE. Under severe dust conditions, engine power loss
or excessive black exhaust smoke may indicate need for
more frequent cleaning. During operation in severe dust,
check air restriction indicator frequently.
ENGINE COMPARTMENT
CAUTION: Before starting engine, make sure of
adequate coolant, and adequate oil supply in engine and
transmission.
7 Engine With engine off, check connections and inspect for lubricant A lE1g. 5-2|
leaks. Start engine, observe if it develops adequate
cranking speed and starts without excessive noise. Listen
for unusual noises in engine that might indicate improper
operation or lack of lubrication.
8 87 Surge Tank Check coolant level. Add if required to fill mark on tank A[Eig 52|
9 88 Engine Oil Level Check oil level. Add oil as required (LO 9-2350-230-12), A [Fig. 5-2|
Indicator
89 Engine Breather Check for visible signs of overflow or spattering of oil B,[Fig. 5-3
Drain Collector from box. Drain if such signs are found.
Box
89.1 Coolant Pump Check for proper belt tension [Fig. 5-1.11
Drive Belts
9.1 89.2 Coolant Radiator Check cleanliness of radiator fins and tubes. Clean with Fig. 4-6
low pressure air radiator cleaning system.
90 Generator/Fan Check drive belts tensioner. If pin is less than 1/4-inch A, [Eig. 5-2]
Drive Belts from bracket, notify organizational maintenance personnel,

4-3
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Table 4-1] PREVENTIVE-MAINTENANCE CHECKS AND SERVICES

INTERVAL AND
SEQUENCE B - BEFORE OPERATION D - DURING OPERATION A - AFTER OPERATION REFERENCE
B D A I[TEM TO BE INSPECTED PROCEDURE
10 90.1 Fuel Filters Drain condensation into suitable container C[Fig. 5-7
11C Engine Air Box Check accumulator pressure. If pressure is not maintained [Fig.2-141
(Flame) Heater notify organizational maintenance.
12 91 Transmission Oil Check oil level. Add oil as required (LO 9-2350-230-12)| A,[EFig. 5-2]
Level Indicator
DRIVER'S COMPARTMENT
13 92 Fixed Fire Extinguisher Visually inspect fire extinguisher for evidence of any defect B[Fig. 2-18
in cylinder mounting brackets, control mechanism,
discharge lines, or damaged seals (safety wire).
14C| 65C | 93C Personnel Heater Check for proper operation. Inspect for fuel and exhaust Fig. 2-17
leaks.
94 Driver’s Hatch Must lock securely in open and closed positions. Check BElg. 2-6
Cover latches and seals for damage or deterioration.
95 Driver's Seat Examine seat for loose nuts and screws and proper A [Eig. 2-6|
operation.
96 | Ammunition Racks Check for broken latches and hinge pins [Fig. 3-3
15 97 Bilge Pumps Check operation and service Fig. 2-13
16 | 66 98 Switch and Indicator Check panels for proper mounting and loose connections [Figs. 2-9
Panels Observe for normal readings and operation of gages, [and 2-101
instruments, warning lights, and indicator lights.
Check selector knob setscrews.
17 99 Fuel Gage Check fuel level [Fig. 2-9
NOTE._Refill tank immediately after operation to
avoid condensation.
67 Driving Controls Inspect and operate steer, shift, accelerator, and brake Fig. 2-5
controls. Note any binding or excessive play in
linkage. Check brake for ability to hold on steep
grades.
18 M47 and M48 a. Check that all components of the wiper assembly are
Periscopes functioning properly.
19 100 b. Check periscope washer fluid reservoir and refill [Fig.2-71
4-4




TM 9-2350-230-12, C8

Table 4-1] PREVENTIVE-MAINTENANCE CHECKS AND SERVICES

INTERVAL AND
SEQUENCE B - BEFORE OPERATION D - DURING OPERATION A - AFTER OPERATION REFERENCE
B D A I[TEM TO BE INSPECTED PROCEDURE
TURRET (EXTERIOR)
20 101 | Exterior Stowage Check condition and stowage of exterior basic-issue items [FigsI1-T] 2
21 Gun-Launcher Tube a. Wipe dry before firing 5,[Fig1-11
22 102 b. Check for powder fouling, corrosion, and other
damage.
c. Check equipment log book (Form 2408-4) App. |
23 103 | Bore Evacuator Check for dents and improper seals. Assure that bore
Chamber evacuator is secure to tube.
104 | Deleted
23.1 104.1| Grenade launcher Check wiring harness and connectors. Check operation of Table 3-9
mount (thru veh. solenoids. Notify organizational maintenance [Fig. 3-15]
SN 699 if defects are found.
23.2 104.2| Grenade launcher On vehicles SN 700 and above, check for bent, dented,
tubes (eff. Veh. corroded or damaged tubes. Check operation of Fig. 3-15.1
SN 700) solenoidsNotify organizational maintenance if defects
are foundClean tubes and leave a light film of oil on
inside of tube. Assure solenoids are left oil-free.
CAL. .50 MACHINE GUN
WARNING: Clear machine gun before initiating inspection .
24 Barrel Assure that bore and chamber are dry and free of
obstruction.
25 Back Plate Assy Assure positive functioning of latch, latch lock, and [Fig. 5-14]
safety.
26 Cover Group Assure positive engagement of latch B[Fig. 3-8
27 Feed Mechanism Ascertain free movement of latch and feed mechanisms.
105 | Retracting Slide Operate slide to assure freedom of movement E[Fig. 3-8
Group Assy.
28 Headspace and Check and/or adjust Tableg 3-7] 8
Timing
COMMANDER’S CUPOLA
29 106 | Hatch Covers and Check to insure split hatch covers lock securely in all B[Eig. 2-201
Seals positions and have a watertight seal.
107 | Vision Blocks Inspect for signs of ineffectual sealing, clouding, 2,[Fig. Z-27]
objectionable scratches, or pits on surface of glass.
29.1 1071| Slip Ring and Inspect. Clean as necessary with dry cloth.
Brushes
4-5
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Table 4-1] PREVENTIVE-MAINTENANCE CHECKS AND SERVICES

INTERVAL AND
SEQUENCE B - BEFORE OPERATION D - DURING OPERATION A - AFTER OPERATION REFERENCE
B D A I[TEM TO BE INSPECTED PROCEDURE
30 108 Traverse Mechanism Rotate full 360 degrees manually to determine that ring [FigsIZ-4]
gear is free and backlash is not excessive. Power [2-2112-27]
traverse cupola 360 degrees in each direction with [Table 2-8
traverse mechanism switch assembly buttons on machine
gun spade grips and rotation switch on cupola control
assembly. Cupola should not coast after release of
buttons or rotation switch.
TURRET (INTERIOR)
NOTE Check selector knob setscrews.
31 109 Loader’s Hatch Check seal and crash pad for damage or deterioration D] Fig. 2-20
Cover Hatch cover must lock securely in open and closed
positions.
32 Turret Seats and Check for ease of operation and adjustment Inspect A, C, F, Fig.
Pads cushions and pads for secure mounting and serviceable 2-20
condition.
33 110 | Turret Traverse Check for effective operation C[Eig.2-20
Lock
34 Ammo Racks and Check pin safety clips securing vertical ammo rack and Fig. 2-27
Protective screens to turret ring to be sure they are installed.
Screens
35 111 Ammo Racks Check ammo arms and catches for shell holding tension and
Determine if shell pads are present and properly
installed.
112 Stowage Boxes Clean miscellaneous boxes of corrosion and debris ClEig.2-20
35.167.1 [12.1 Floor Access Clean debris from under turret floor as necessary
36 Fuel Tank(Center) Drain condensation A [Fig. 53l
37 113 Interior Basic- Check condition and stowage.
Issue-ltems
38 114 | Turret Ventilating Fan Check operation E[Eig. 2-201
39 115 Dome Lights Check operation. Replace lamps if defective D
40 116 Turret Traverse With vehicle on level ground, traverse turret full 360 [Table 2-7]
Mechanism degrees manually and with power. Effort required to
manually traverse should be uniform and must not
have over 1-1/2 mils of backlash. If manual control shaft
binds, coat with PL.
4-6
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Table 4-1] PREVENTIVE-MAINTENANCE CHECKS AND SERVICES

INTERVAL AND
SEQUENCE B - BEFORE OPERATION D - DURING OPERATION A - AFTER OPERATION REFERENCE
B D A ITEM TO BE INSPECTED PROCEDURE
TURRET (INTERIOR) - Continue
41 117 Elevating Mechanism Elevate and depress through entire range manually and Table 2-7
electricallyCheck operation for smoothness, ease of
operation, and for not more than[I=I72 mile of backlash.
42 Control Handle Trim Button | Adjust for any elevation or azimuth drift [EigsI2-19] 21
41.1 Power Control Clean between heel of palm switch and control handle with Fig. 2-19
Handle the thin bladed tool, as required, to prevent build-up
of dirt.
43 MB8A3 Air Filter Check operation of filter unit and listen for unusual noises
Unit Inspect all components for damage, wear, missing

components, and tightness. Inspect air flow control cape
for tightness. Report deficiencies to organizational
maintenance personnel.

44 |118Radio Equipment a. Check the completeness and general condition of the [Figs] 7-4] 5
equipment.
b. Use a clean lint-free cloth to remove dust, dirt,

moisture, and grease from the antenna, antenna
matching unit, front panel controls of the components
and audio accessories. If necessary, wet the cloth
with cleaning compound 7930-395-9542. Wipe the
parts with a clean dry cloth.

WARNING: Cleaning compound (Federal Stock No.
7930-395-9542) It flammable and its fumes are toxic.
Do not use near a flame; provide adequate ventilation.

c. Check to see that all controls work smoothly, are tight
on the shaft, and do not bind.

d. Check for normal operation.

e. Inspect cords and cables for cuts, kinks, breaks,
fraying, and undue strain.

f.  Inspect for loose connectors.

g. Clean dial windows with a clean, dry cloth.

h. Replace lamps if defective.

152MM GUN-LAUNCHER
WARNING: Clear weapon before starting inspection.

44.1 67.2 |118.1| Detent Assembly Notify Organizational Maintenance to service:
and Check Valve a. Check valve after each 100 rounds
b. Type I or n detent assembly For detent
(1) After each day’s firing - not to exceed assembly
40 rounds between cleaning identification
(2) Upon completion of firing when no more refer to
firing is anticipated (Detent will be cleaned [pard 3-3]4

three consecutive days in conjunction with
cannon tube per L09-2350-230-12. )
(3) Every 90 days when not firing

4-7
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Table 4-1] PREVENTIVE-MAINTENANCE CHECKS AND SERVICES

INTERVAL AND
SEQUENCE B - BEFORE OPERATION D - DURING OPERATION A - AFTER OPERATION REFERENCE
B D A I[TEM TO BE INSPECTED PROCEDURE
152MM GUN-LAUNCHER
WARNING: Clear weapon before starting inspection.
44.1 67.2 | 118.1] Detent Assembly Notify Organizational Maintenance to service detent
and Check Valve each 40 rounds and check valve each 100 rounds.
45 119 | Electrical Lead Check for positive connection E,|Fig. 3-1]
119.1] Gun-Launcher After firing, gun-launcher tube must be cleaned daily [Table 5-8. 1]
Tube (M81 tubes must also have bore evacuator valves
and chamber cleaned daily).
46 | 68 120 | Breech Mechanism a. Open and close breech both manually and electrically to H, Fig. 3-1
Assembly assure smoothness of operation and that no binding
exists. Check the fully closed position for alignment
of scribe marks on breech chamber with index mark
on coupling.
b. On the opening cycle, check operation of missile cap D, E, Fig
ejector when ejector trigger lever is in the eject (down) 3-1
position. Just prior to ejection, check missile case
detent in gun tube chamber to insure it is completely
withdrawn. At full open breech position, the detent
should protrude into chamber.
46.1 68.1 120 | CO2 Bore Scavenging After each 10 rounds, check CO2 bottle weight Fig. 3-2.1
System 2
47 121 | Obturator Seal Check to insure seal is not damaged and is in proper Fig. 5-101
position in gun tube Clean as specified in Table 5-8. 1l Table5-8.1
CAUTION: When firing conventional ammo clean
firing probe every 5-10 rounds.
47.1 68.2 Firing Probe Clean probe with rough cloth or steel wool (FSN 5350-
242-4404). Check firing probe continuity Fig. 4-4
NOTE. Every 200 conventional rounds interval, notify
organizational maintenance to remove, clean, and inspect
probe and seal seat on breechblock face.
CLOSED BREECH SCAVENGING SYSTEM
47.2 CBS Pressure Gage a. Check pressure gagelf pressure is below 2700 PSI [Fig. 3-93
and System start vehicle engine and operate compressor to charge
Operation system to 3100 + 100 PSI.
CAUTION: Avoid damage to air cylinders, which are
under very high pressure.
b. Momentarily actuate manual discharge lever to check Fig. 3-2.4
operation of system.
121.1] Compressor a. Inspect compressed air lines, oil lines and mounting

hardware for loose connections or leakage. Notify
organizational maintenance to correct defects.

=

Clean finned tubes and fan screen as required.

Inspect cooling tubes for distortion, cracks, dents and
loose connections. Inspect fan for dents, bent blades,
looseness or other defects. Notify organizational
maintenance to correct defects.

4-8
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Table 4-1] PREVENTIVE-MAINTENANCE CHECKS AND SERVICES

INTERVAL AND
SEQUENCE B - BEFORE OPERATION D - DURING OPERATION A - AFTER OPERATION REFERENCE
B D A I[TEM TO BE INSPECTED PROCEDURE
CLOSED BREECH SCAVENGING SYSTEM - Continued
d. Remove any object obstructing moving parts.
e. After each day of operation check oil level Clean area [Fig. 3-2.4
around filler hole. Add oil to full mark. Under extreme
operating conditions, such as excessively high or low
temperatures, prolonged operating periods, operation in
sand or dust, or immersion in water, notify organizational
maintenance for additional service.
68.3 Compressor Monitor compressor for: unusual noises, vibration,
smoking, or overheating. If cause of abnormal operation
cannot be located and corrected, shut down compressor
and notify organizational maintenance.
121.2 | Compressor Visually Inspect compressor for obvious signs of damage,
oil leaks, looseness or wear. Notify organizational
maintenance to correct defects.
47.3 121.3 CBS Hoses Check CBS hoses for air blisters under outer cover [Fig. 4-5l
Bleed air from blisters larger than dime-size.
MOUNT
48 69 | 122 Mount Elevate and depress weapon throughout entire range,
observing performance.
49 | 70 | 123 Recoil Mechanism a. Check for leakageNotify organizational maintenance [Fig. 3-2
if leak is evident.
71 b. Check for smooth operation and complete return to
battery without undue shock.
72 | 124 Counter-recoil Buffer a. Check for leakage Fig. 5-9
50 b. Check oil level (Mounts without buffer bleed line only). [Fig. 5-9]
51 Mount Reservoir Check fittings for loose connections Check hydraulic fluid level. | [(Fig—3-2
52 73 Safe-to-Fire Mechanism Check to insure that indicator rod is within operating range Fig. 3-2
7.62MM MACHINE GUN,
WARNING: Clear weapon before initiating inspection.
53 Feed components, Use dummy cartridges to assure positive functioning Figs. 3-5
safety and Assure that electrical connectors are intact and
manual trigger solenoid functions properly.
125 Components and Replace defective parts authorized or notify organizational
Assemblies maintenance.
54 Barrel Assembly Assure bore is dry and free of obstructions.
4-8.1
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Table 4-1] PREVENTIVE-MAINTENANCE CHECKS AND SERVICES

INTERVAL AND

SEQUENCE

B - BEFORE OPERATION D - DURING OPERATION A - AFTER OPERATION

REFERENCE

B

D

A

ITEM TO BE INSPECTED

PROCEDURE

55

56

57

58

59

60

126

Coaxial Machine
Gun

M13AIC Quadrant

Azimuth Indicator

M119 or M127
Telescope and
M149 Telescope
Mount

XM44 Series Peris-
cope and

Night Vision
Sight

Ascertain components are not damaged or missing.

SIGHTING AND FIRE CONTROL

[®

Inspect for general condition and completeness. Note
legibility of scales and indices; clean as required. Check
that level vial rotating cover is in a protected position
when quadrant is not in use.

b. Check for tightness of screws, binding, legibility of
scales, condition of level vial and cover. Check
adjustment.

a. Inspect for general condition and completeness. Replace

lamp if defective.

b. Check for slippage and/or accuracy

1

. Inspect general condition and completeness. Check
that locking lever Is in detent position. Inspect
headrest . Check operation of diopter adjustment and
scale, filter selector lever bore sight knobs, slip
scales, and locking lever. Inspect lens and windows
for dirt, chips, cracks, and fungus growth. Check
electrical connections. Replace lamp if defective.

b. Check for parallax and adjust to eliminate if found

c. M127 telescope only: Check that dual power selector
lever is operable and seats firmly against stops.

Inspect general condition and completeness. Check
operation of knobs and levers. Inspect lens and
Control Panelwindows for dirt, cracks, and chips. Check
electrical connections. Replace lamps if defective. Check
periscope washer fluid reservoir and refill.

a. Inspect all components for dirt, loose, damaged,
or worn parts. Focus knobs must operate freely.
Objective lens focus knob locking device must have
positive locking action. Check eyepiece focus ring
for free operation and focusing. If defective, notify
organizational maintenance personnel.

b. In darkened area, turn rotary control switch clockwise
to reticle (second click-stop) position and check for
reticle illumination. Continue to rotate rotary control
switch clockwise through remaining three reticle lamp
positions and check for increasing brightness at each

position. If weak or no illumination, replace battery and/or

reticle lamp. If no light variation, report condition
to organizational maintenance personnel.

4-8.2

LEig. 2-28l

[Eig.2-28]
[ Table 5-6|

Fig, 2-27

a.

]
S

:
;

[Table 2-91

Fig. 2-26

LEig. 2-29

and Table
5-6




TM 9-2350-230-12, C6

BLEEDING MOISTURE FROM AIR CYLINDERS
1. FOLLOW STEPS 1 THROUGH 4 BELOW FOR
BLEEDING AIR PRESSURE FROM SYSTEM.
2. LOOSEN BLEED SCREWS ON TOP OF EACH
CYLINDER MANIFOLD TO BLEED MOISTURE
FROM CYLINDERS.

CAUTION: DO NOT REMOVE OR LOOSEN
BLEED SCREW GUARD.

BLEEDING AIR PRESSURE FROM SYSTEM

1. TURN COMPRESSOR SWITCH OFF (FIG. 3-
2.3).

2. MANUAL SHUT-OFF VALVE IS TO BE IN
OPEN POSITION (FIG.3-2.4).

3. MAKE SURE GUN-LAUNCHER BREECH IS
CLOSED.

4. DEPLETE AIR SUPPLY BY USING MANUAL
LEVER ON THE SOLENOID DISCHARGE
VALVE (FIG. 3-234) UNTIL PRESSURE IS
REDUCED TO 500 PSI.

5. CONTINUE TO CYCLE MANUAL DISCHARGE
LEVER UNTIL PRESSURE IS COMPLETELY

Figure 4-2. Bleeding closed breech scavenger system. DEPLETED.

LEGEND
1. SCREW (2)

2. WASHER (2)

3. ACCESS COVER

USE 9/16" SOCKET TO REMOVE 2
SCREWS. REMOVE 2 WASHERS
AND ACCESS COVER TO PROVIDE
ACCESS TO HULL FLOOR UNDER
TURRET. TRAVERSE TURRET
MANUALLY AND REMOVE SPENT
BRASS AND OTHER DEBRIS FROM
HULL FLOOR. REINSTALL ACCESS
COVER AND TIGHTEN SCREWS
SECURELY.

Figure 4-3. Turret floor access cover.

4-10
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TABLE 4-2. CLEANING CREW COMPARTMENT

STEP PROCEDURE
1 During cold weather, operate vehicle engine and personnel heater as required to
thaw frozen liquids.
2 Remove loose debris from driver's compartment. Remove turret floor access cover
if present and remove debris from hull under turret floor (Eig. 4-3).
3 Scrub floor and other dirty areas with detergent and a minimum of water.

CAUTION: 1. Do not use water hose or steam in vehicle interior.
2. Protect all electrical items against wetness (water or solvent).

4 Front bilge pump is normally used to remove liquids from the cleaning operation.
However, if front bilge pump is inoperative or inadequate, rear bilge pumps and/or
hull access plugs may be used by following steps 5 through 7.

5 Assure that engine bulkhead drain holes are open.

6 Elevate front of vehicle slightly (6 to 10 inches) by driving up an incline or onto
timbers or refuse.

7 Operate rear bilge pumps or remove one or more hull access plugs[(Fig. 5-7) to
evacuate liquids from engine compartment.

CAUTION: Follow instructions in hen installing access plugs.
NOTE. Make sure turret area under compressor is kept clean. Mud or debris
in this area can cause compressor motor to short out, resulting in malfunction or

damage.
OPERATING PROCEDLRE BUTTON ACTUATOR
1. COCK ACTUATOR BY PRESSING BUTTON (VIEW A). ?ggg::g? 11643753

2, OPEN BREECH AND INSTALL ACTUATOR FIRMLY SEATED
ONFRING PROBE (VIEW B), CLOSE BREECH,

3. TURN VEHICLE MASTER SWITCH AND TURRET CONTROL
SWITCH ON,

WARNING: MAKE SURE PERSONNEL ARE CLEAR OF

1 . OPENING FITS
JURRET, OVER FIRING VIEW A
4. TURN FIRE CONTROL SELECTOR TO MISSILE POSITION  PROBE SHOULDER

(FIGWRE 2-19).

5. *FIRE" WEAPON ELECTRICALLY WITH COMMANDER'S
OR GUNNER'S TURRET CONTROL HANDLE RIGGER,

6. OPEN BREECH AND CHECK ACTUATOR BUTTON, F
FRING CRCUIT IS OPERATING PROPERLY THE BUTTON
WILL BE IN TRIPPED POSITION (VIEW C), IF NOT,
NOTIFY ORGANIZATIONAL MAINTENANCE.

7. COCK ACTUATOR, CLOSE BREECH, AND REPEAT STEPS SUTTON
5 AND 6 WITH SELECTOR IN CONY POSITION, PROTRUDES VIEW 8
8. COCK ACTUATOR, CLOSE BREECH, AND "FIRE* (TRIPPED)

WEAPON WITH BLASTING MACHINE (F, FIG, 3-1),
REPEAT STEP 6, AND REMOVE AND STOW ACTUATOR,

CAUTION: ACTUATOR IS DESIGNED FOR USE WITH
WEAPONS SYSTEM POWER SOURCES ONLY (MISSILE MO
INVENTIONAL MODE, AND BLASTING MACHINE
DO NOT SUBJECT ACTUATOR TO ANY OTHER POWER SOURCE,

VIEW C wE 12170]
Figure 4-4. Checking firing probe continuity

4-11
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BLISTR
OUTER COVRR Y
METAL BRAID
- (4 LAYERS) K
\ . .
INNER I
HOSE \@
WRONG WR
PUNCTURING TOP ENTERING BLISTER
OF BLISTER PERPE NDICULAR
TO HOSE
BLADE FLAT
NEARLY PARALLEL TO HOSE SURFACE
ENTERING AT BASE OF BLISTER
Figure 4-5. Deflating blisters on CBS hose.
AIR GUN HOSE DISCONN
ASSEMBLY ISCONNECT
= REGULATOR
N L LOW PRESSURE VALVE
OPERATION OF LOW PRESSURE AIR SYSTEM CLEANING RADIATOR
CLEAN ENGINE AIR FILTER AND TO CLEAN ACCESS PANEL, OPEN PANEL (FIG. 4-7),
DEBRIS FROM ENGINE RADIATOR. OTHERWISE OPEN ENGINE INTAKE GRILLE.
OPERATING PROCEDURE IS AS FOLLOWS: 2. BRUSH DEBRIS AND DIRT FROM FACE OF RADIATOR
BEFORE APPLYING AIR.
1. CHECK PRESSURE IN CBS SYSTEM. RUN VEHICLE
ENGINE AT FAST IDLE AND OPERATE COMPRES - 3. HOLD AIR NOZZLE AT APPROXIMATELY 30* ANGLE
SOR TO BUILD SYSTEM PRESSURE TO 3100 PSi TO FACE OF RADIATOR FOR BEST RESULTS. PRESS
FIG. 3-2.3). BUTTON ON AIR GUN TO OPERATE.
CAUTION: DO NOT OPERATE ENGINE WITH CLEANING ENGINE AIR FILTER
ENGINE AlR FILTER ELEMENT REMOVED,
1. ROUTE HOSE THROUGH LOADER'S HATCH TO
2. CONNECT HOSE TO QUICK-DISCONNECT FITTING GROUND AT SIDE OF VEHICLE,
ON REGULATOR.
3. TURN CBS AIR SHUTOFF VALVE ON ([, FIG. 3-2.4) 2. REMOVE AND CLEAN ENGINE AIR FILTER (FIG. 5-1)
AND LOW PRESSURE AR VALVE ON (HANDLE CAUTION: AVOID BLOWING DUST INTO ENGINE
PARALLEL TO VALVE 8ODY). COMPARTMENT WITH FILTER REMOVED .

3. AFTER USE, TURN OFF LOW PRESSURE AIR VALVE.
DISCONNECT AND STOW HOSE ASSEMBLY IN
BATTERY ACCESS COMPARTMENT, WE 66610 )

Figure 4-6. Operation of low pressure air radiator cleaning kit

4-12
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Figure 4-7. Operation of engine bulkhead access panels

4-13/(4-14 Blank)



CHAPTER 5
CREW MAINTENANCE

TM 9-2350-230-12

5-1. Repair Parts, Tools, and Equipment

Refer td_Appendix Il

5-2. scope

Section 5-2. TROUBLESHOOTING

The following table contains crew troubleshooting of
materiel in case of malfunction and the corrective action

to be taken.

Table 5-1. Troubleshooting

Section 5-1. REPAIR PARTS, TOOLS, AND EQUIPMENT

1. Fails to crank, or cranks slow-
ly, when starter is actuated

2. Engine cranks but fails to start

3. Does not maintain constant
speed

4. Accelerating improperly

NOTE. For corrective action of
malfunctions not listed in this table,
refer to organizational maintenance
personnel.

ENGINE
a. Vehicle MASTER SWITCH not on

b. Batteries discharged

c. Transmission shift lever not in N
(neutral) position

d. Loose or corroded battery cable
terminals.

e. Incorrect oil viscosity for prevailing
ambient temperatures

I=h

Internal engine seizure

a. Restricted fuel tubes or hoses

Fuel tanks empty

Main fuel hose disconnected

Fuel tank shut-off valves closed
Fuel shut-off control knob pulled out
Insufficient fuel

Water in fuel

TPpOQa0T

a. Improper fuel

b. Insufficient fuel

c. Insufficient air

5-1

I—h

T 00T

Turn vehicle MASTER SWITCH on

Use an external power to start engine

Move to N (neutral) position (F, Fig.
[26).

Clean and tighten (0,[F1g.—5-3].

Draim_(Fig. 5-F7) and refill (A, Fig.
[5-2) as specified in LO 9-2350-230-
12.

If engine cannot be rotated one complete

revolution, notify organizational

maintenance personnel.

Check for plugged, kinked, or pinched
fuel tubes or hoses.

Check fuel tank gage[{Eig2-9).

Connect fuel hose (d_Fig.5-2).

Open one or both (A[FIg.5-3).

Push in fuel shut-off control knob.

Check fuel lines and filters[{Eig—5-2)

Drain condensation from fuel filters
(C[Eg5-2) and fuel tanks (A,

[Eig5-3).

Drain fuel tanks[{Table 5-4) and refill
(C[Eig-5-3) with correct fuel
(Par. 1-6).

Check fuel lines and filterd(Fig. 5-2)
for leaks.

Check air cleaner restriction indicator

(Eg5-1).




Table 5-1. Troubleshooting-Continued
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Malfunction

Probable causes

Corrective action

10.

11.

12.

13.
. Heat exchanger load up with

Engine overheats

Low or no oil pressure

Transmission does not drive in
any range

No current in battery circuit

Batteries do not stay charged

Vehicle MASTER SWITCH indi-
enter lamp does not light.

Vehicle pulls to o de d with
Steer bar in center position.

Vehicle thrown track

Heater fails to 8ta

soot and carbon

ENGINE - Continued

a. Restricted air passages

b. Cooling fan not operating properly
c. Drive belts slipping

d. Low coolant level

e. Malfunction of lubrication system

as specified In[LO 9-2350-230-12.
f. Coolant pump inoperative
a. Low oil level
b. Improper lubricating oil

0Oil leaks

[©

TRANSMISSION
Low main oil pressure

BATTERIES AND
GENERATING SYSTEM
a. Loose cable connections

b. Dead batteries

c. Discharged batteries

Excessive use of electrical equipment
when engine is not running

a. MASTER 8W1TCH not on
b. Lamp burned out
c. Loose electrical leads

TRACKS AND SUSPENSION
Improper track tension

P

o

Build-op of mud or dirt on one track
a Improper driving or operation of
vehicle

b. Excessively loose or worn track
PERSONNEL HEATER

Incorrect operating procedure

a. Too heavy grade of fuel oil for ambient
condition

b. Restriction in exhaust

5-2

SR o 2o |

|©

Check grilles (5,4 Fig—1-2) and radiator
for clogging.

Check fan operation (Item 2[Fig. 2-9].

Check tensioner (ACEIQ. 5-2).

Check for leaks and surge tank coolant
level (A,[Eig—B=2).

Check 4U level (A, Fig. 5-) and fill

Check belt tensioner (Fig .5-1.1

Replenish (A, 1E_5-2).

Drain[(Fig. 5-7) and refill as specified

in LO 9-2350-230-2-1-

Examine engine compartment
for evidence of oil leaks.

Chock oil level (A[EFig-5-2) and

»

[si=x

replenish (.0 9-2350-230-12)

inspect, clean, and tighten cables and
connection at battery O)[F1g. 5-3)

and master relay.

Replace or charge batteries.

Check batteries (O_F1g. 5-3).

Biscourage prolonged usage of electrical
equipment without engine running
a. Turn MASTER SWITCH on[(Fig. 2-10).

b. Replacd{Table5-3).
c. Inspect and tighten connection if required
at Adjust [Eig—5=4).
b. Clean.
a. Improper driving methods. Do not
make high speed turns.
b. Adjust track tension [[Fig. 5-4).
Refer to operating procedure (Eig-2-171
a. Improper grade of fuel oil
(LO 9-2350-2330-12).
b. Remove restriction (4[Figl 1=2).



Table 5-1. Troubleshooting-Continued
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Malfunction

Probable causes

Corrective action

15 Bilge pump does not operate
with bilge pump switch
turned on

16 Failure to fire conventional
ammunition or missile
(READY lamps on).

17 Failure of loader’s control
box or reticle dimmer box
READY lamps to illuminate
high or too low.

17.1  Smoke and fumes discharging
from cover of breech.

17.2.  Smoke and/or flame discharging
from tube lock key or detent
assembly vent

18. Breech chamber will not rotate
into fully closed position

19. Replenisher hand pump does
not increase recoil
mechanism pressure

30. Gun-Launcher returns to
battery with excessive force

21. Excessive effort required to
manually elevate or depress

22. Elevating system electric
drive inoperative with palm
switch depressed

23. Creeps excessively, after war
up, in elevation, depression,
and azimuth with control
handles In neutral position.

24. Excessive "dead" space in
either control handle when
elevating or depressing.

24. 1. Palm switch energized with-
out being depressed

BILGE PUMP
a. Vehicle MASTER SWITCH off
b Loose electrical leads at circuit
breaker, relay, or switch panel
152tM GUN-LAUNCHER
Defective ammunition or electrical
malfunction

a. READY lamp defective
inoperativel(fig 2-25 and A [fig 3-T).

b. Recoil mechanism pressure too

c. Gun out of battery

Erosion past firing probe

Malfunctioning seal; erosion or corrosion
of detent assembly or cannon
detent hole.
152MM GUN-LAUNCHER MOUNT
a. Obstruction or foreign material
between buttress threads or between
chamber and tube face.
Foreign material inside of breech
chamber

[=

Insufficient fluid in reservoir

Insufficient fluid in counter-recoil buffer.

GUN-LAUNCHER ELEVATING AND

TURRET TRAVERSING SYSTEMS

a. Excessive load due to binding or
obstruction in shield area or gear
box.

b. Contaminated lubricant on elevating
mechanism pivots.

Vehicle MASTER SWITCH not on

&

=

TURRET CONTROL POWER switch
not on.

c. Loose electrical connectors

Elevation and/or azimuth trim buttons

out of adjustment

a. Excessive load, due to binding or
obstruction in shield area.

b. Contaminated lubricant on elevating
mechanism pivots.
Dirt collected under heel of palm
switch

a. Turn MASTER SWITCH on[{fig 2-10).
b. Inspect and tighten connectors if requited.

Refer to immediate action in case of

failure to fire

a. Press to test lamp and replace if in-

b. Adjust pressure(fig 3-2).

c. Check safe-to-fire indicator rod
[fig3-2) Increase pressure if

required.
Notify organizational maintenance.

Notify supporting maintenance.

a. Manually open breech and remove
obstruction or foreign material.

b. Manually open breech and clean Interior

of breech chamber. Check
operation of scavenging system.

Replenish reservoir[[Eig—3-2) and
check for excessive recolil oil leak- age.

Add fluid [EIg5-9).

a. Remove obstruction.

b. Clean and lubricatel(1.O 9-2350-230-12).
Turn MASTER 8WITCH onl(Eig. 2-10).
b. Turn POWER switch on[(Eig—2-19).

c. Tighten electrical connectors.
Adjust gunner’s and/or commander’s

trim button (EIgsI2=19] 21).

a. Remove obstruction.

b. Clean and lubricate|(LO9-2350-230-12)

Depress palm switch and remove dirt
with thin bladed tool




Table 5-1. Troubleshooting-Continued
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Malfunction

Probable causes

Corrective action

25.

26.

27.

28.

o

29.

30.

31

32.

33.

Traversing system electric
drive inoperative with palm
switch depressed.

Turret will not power traverse
in either direction.

Traverse or elevation servo
motors overheat during
operation.

Motor-Generator does
not operate with control
handle palm switches de-
pressed

Loose wiring harness connections at
motor-generator.

Cupola sluggish in electrical
power position

Power rotation in one direction
only with or without pushing
direction switch.

No rotation

CAUTION: If humming noise
is heard from motor with

POWER switch in ON position
turn to OFF position, and
notify organizational maintenance.

Failure to feed

Failure to chamber

GUN-LAUNCHER ELEVATING AND

TURRET TRAVERSING SYSTEMS -
Continued

a. Vehicle MASTER SWITCH not on

b. TURRET CONTROL POWER switch
not on.

c. Loose electrical connectors

Turret traverse lock engaged

Excessive load, due to obstructions or
foreign matter in turret ring gear.

a. Vehicle MASTER SWITCH not on

b. TURRET CONTROL POWER switch
not on.

c. Tighten connections (H_F1g.2-20).

POWER ASSIST CUPOLA
Excessive foreign matter in bearing or
ring gear.
Loose connections at control assembly

P

No electrical power

=

Foreign matter in slip ring

o

Loose connections at control assembly

[Tanle 5-9).
7.62MM MACHINE GUN
Defective link or ammunition
Defective driving stud,
Cover unlatched
Feed system improperly loaded

210 I |p

Gun improperly loaded

Defective ammunition.(Short-round)

Ammunition belt installed upside down.

Defective driving springs

Defective cartridge rammer

Obstruction by foreign substances or
material in chamber.

f. Defective rammer actuator roller

10 1210 1T I 1D

5-4

a. Turn MASTER SWITCH onl[(Eig—2-10).
b. Turn POWER switch on[{Fig—2-19).
c. Tighten electrical connectors.

Disengage (O_F1g.2-20).

Remove obstructions.

(Y

Turn MASTER SWITCH on[Eig_2-10).

=3

Turn POWER switch on[(Fig. 2-19).

Clean (B[Eg—2=20).
Check (3[Fig-2-27).

»

Turn cupola control assembly POWER
switch to ON position (3[Fig. 2-21)) .

b. Remove matter and clean.

c. Check (8 EIgZ=ZT).

a. Remove faulty link and/or round.

b. Replace barrel extension assembly.
c. Close cover.

d. Open door on ammunition feed box

(A, Fig. 3-5) and make sure link
belt is properly looped and is not
kinked.

Load according t¢ Table 3-5]

Replace faulty round.

Install belt properly.

Replace springs.

Replace barrel extension assembly.

Remove obstructing matter.

10 1010 1T I 1o

I—h

Replace barrel extension assembly.
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Table 5-1. Troubleshooting-Continued 6,

Malfunction Probable causes Corrective action

7.62MM MACHINE GUN

Continued
34. Failure to lock a. Breechblock assembly incorrectly a. Install properly.
installed.
b. Defective breechblock roller and/or b. Replace breechblock assembly.
shaft.
c. Barrel Installed incorrectly. Not c. Install barrel properly.
engaged in barrel extension or
upside down.
d. Defective lever actuator (breech - d. Replace barrel extension assembly.

closing) roller.

35. Failure to fire a. Fire control selector not in CQAX a. Turn to COAX position (Eig. 2-19).
position.

b. Defective barrel extension assembly b. Replace.
c. Defective firing pin c. Replace breechblock assembly.
d Defective firing pin extension Replace barrel extension assembly.
e. Loose connector e. Inspect electrical harness.
f. Safety in ('S” position f. Slide safety to ("F" position.
g. Defective ammunition g. Remove faulty round.

36. Failure to unlock Defective lever actuator (breech - Replace barrel extension assembly.

opening) roller.

37. Failure to extract a. Defective cartridge case (rim ruptured) a. Remove spent case [Fig._3-6).
b. Defective extractor b. Replace barrel extension assembly.
c. Defective cartridge rammer c. Replace barrel extension assembly.
d. Defective extractor spring d. Replace barrel extension assembly.
e. Pitted chamber e. Replace barrel assembly.
f. Short recaoll f. Investigate for binding parts, clean

and lubricate (LO 9-2350-230-12).

38. Failure to eject Defective barrel extension assembly Replace.
39. Failure to cock Defective barrel extension assembly Replace.
40. Uncontrolled automatic fire | a. Defective barrel extension (sear a. Replace.
notches).
b. Defective receiver tabs b. Notify organizational maintenance.
41. Improper rate control Missing rate control pawl Replace barrel extension assembly.
42. Failure to load a. Ammunition placed in feedway a. Reposition ammunition belt.
incorrectly.
b. Link from previous belt in feedway b Remove expended (last) link.
CAL. .50 MACHINE GUN, M2
43. Failure to feed Defective ammunition belt Remove damaged link or reposition
rounds.
44. Failure to chamber Damaged round, obstruction in T-slot, Remove round and clean T-slot.
or ruptured case.
45. Failure to lock a. Broken or damaged parts a. Examine for broken parts, battered
breech lock or rough breech lock
cam.

5-5
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Table 5-1. Troubleshooting-Continued

Malfunction

Probable cause

Corrective action

45.Failure to lock - Continued
46.Failure to fire

47 Failure to extract

48.Failure to cock

49.Failure to eject

50. Poor visibility

51.Foggy or no infrared vision

52. No fluid from periscope washer
assembly

53. Periscope loose after installa-
tion.

54.Flickering infrared image

55.Loss of boresight

56.Poor or no reticle illumination

CAL 50 MACHINE GUN,M2
[Table 5-10) Continued

. Insufficient headspace

. Defective ammunition

. Incorrect timing

. Dirty chamber

Broken extractor

Broken sear

Worn sear notch

Weak sear spring

. Worn hooked notch on firing pin
extension.

. Defective ejector

. Obstructed T-slot in bolt assembly

COTPOPTEPT

T Qo

M37, M47 AND M48 PERISCOPES

a. Dirty optical surface

b. Condensation (M47 and M48 only)
M48 PERISCOPE

a. Periscope power switch not on

b. Weak or dead cell if operating from
battery.

c. No infrared illumination

a. No fluid in reservoir

b. Clogged tubing

Loose mount assembly

a. Loose or poor connection
b. Flickering infrared illumination

XM44 SERIES PERISCOPE
Boresight knobs not fully engaged

a. Periscope power supply ON, OFF
switch in OFF position

b. Defective lamp)

c. Loose or broken connection

5-6

. Adjust[[Table 3-7).

. Remove and insert new ammunition.
. Adjust[[Table_3-8).

Clean.

. Replace bolt assembly.

. Replace bolt assembly.

. Replace bolt assembly.

. Replace bolt assembly.

. Replace bolt assembly.

cooTpOoPOTRT

. Replace bolt assembly.
. Remove obstruction.

T Qo

a. Clean optical surfaces with lens

tissues (A[E1g_5-8).
b. Referto TM 750-116

a. Check power switch on periscope
(A,[Fig._5-8).
b. RepladeI-1/2 volt cell (A [Elg—5-8)

NOTE. Place the positive tip of
the cell In housing first.

c. Check target area with another IR
viewing instrument .

a. Refill reservoir (Eig—2-7).

b. Clean tubing or nozzle.

Tighten mount assembly bolts (2-12).

a. Check electrical connection [Fig—2-7).
b. Report condition to organizational
maintenance personnel.

Check knobs to insure firm engagement

with clutch teeth (Eig._2-26).

a. Turn power supply switch to ON
position (17,[Eig._2-26).

b. Replace lampl{Tahle 5:-6).

c. Check all connections on control panel.
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Table 5-1. Troubleshooting-Continued

Malfunction

Probable cause

Corrective action

56.Poor or no reticle illumination -
Continued

57.Daylight vision foggy

58.Foggy image in focal plane at
screen end of image intensi-
fier tube

58. 1 Inability to focus

59.Control panel indicator light
does not illuminate.
60.No image

61.Excesslve illumination In
image

62.Poor definition of field of view
(image not sharp and clear)

63.Poor or no reticle illumination

64.No checksight light beam

65.Scales not illuminated

XM44 SERIES PERISCOPE - Continued

d. RETICLE LOGHT intensity control
rheostat knob on control panel is in
OFF position.

a. Dirt or fingerprints on optical
elements.

b. Condensation

a. Dirt or fingerprints on optical ele-
ments.
b. Improper focus

c. Insufficient light in field of view

d. Filter aperture not suitable for proper
illumination of image

Image intensifier tube with related
parts improperly assembled and/
or installed.

Defective lamp

a. Vehicle MASTER SWITCH turned off

b. Periscope ON/OFF switch in OFF
position.

Wrong filter aperture

M119 OR M127 TELESCOPE
a. Eyepiece not focused correctly for
operator
b. Dirty external optics
c. Condensation
a. Improperly adjusted reticle light
control
Defective lamps
Lack of electrical power to telescope

oo

Burned out or defective lamp
AZIMUTH INDICATOR
a. Lack of electrical power

b. Defective lamp

5-7

d. Rotate RETICLE LIGHT rheostat knob
(4,[Eilg—2-28).

a. Clean with lens tissue.

b. XM44: Refer to TM 750-116.
XMA44E Series: Notify Organizational
Maintenance.

a. Clean with lens tissue.

b. Make initial adjustment of image at
image intensifier tube by turning
diopter knob. Make final focal
adjustment by turning focus knob.

c. Resight periscope and/or main gun to
obtain more light in field of view.

d. Adjust filter lever to proper catch on
adapter (21[Fig—2-76).

Notify organizational maintenance.

Replace lamp[(Table 5-6).

a. Turn MASTER SWITCH on [Eig._2-10).
b. Turn to ON position (17, [Eig._2-26).

Adjust filter lever to obtain proper
filter aperture (21, [Eig._2-26).

a. Rotate diopter knob until Image is
sharp and clear (2, [Eig._2-25).

b. Clean external optics.

c. Referto TM 750-116.

a. Adjust reticle light rheostat
(1[Fig.—2:25).

b. Replace lamps[{Table 5-6)).

c. Check plugs and receptacle from
instrument to reticle dimmer box

and power source for proper mating.
Replace checksight lamp[(Table 5-6).

a. Check electrical connections

Eg—2=27).
b. Replace lamp[(Table 5-6).
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Table 5-1. Troubleshooting-Continued

Malfunction Probable cause Corrective action
M13AIC OUADRANT
66. Zero graduations on elevation a. Loose elevation knob a. Level gun with M1A1 quadrant and

67.

68.

69.

scale and micrometer scale
do not coincide

With level bubble centered,
elevation scale and microm-
eter scale readings are not
zero.

All lamps do not illuminate
when LAMP AND METER
TEST switch is held.

SIG DATA CONV lamp glows
at end of self-test

(Table Z-12).

70.

71.

72.

73.

POWER SUPPLY lamp glows
at end of self-test

TRACKER lamp glows at end of
self-test

No illumination of reticle

Weak or no illumination of
image intensifier tube or
image blurred.

b. Loose elevation scale mounting screws.

Scales improperly adjusted

MISSILE SUBSYSTEM TEST CHECKOUT
PANEL

Defective lamps

a. ALIGN and ERROR levers in wrong
position or tracker not aligned

b. Checksight lamp defective

Low power from vehicle

Tracker not properly aligned

NIGHT VISION SIGHT
a. Weak or dead battery
b. Defective reticle lamp

a. Objective lens or eyepiece lens dirty
or fogged.

b. Objective lens out of focus

c. Eyepiece out of focus
d. Dead or weak battery

5-8

align MI3AIC quadrant micrometer

[Eig.—2-28), and tighten screws.
b. Align scale[(Eig—2-28) and tighten

SCrews.

Adjust scales [Eig—2-28).

Replace lamps[(Table 5-6).

a. Place levers in correct position and/or
perform tracker alignment

b. When performing tracker alignment
make certain checksight light is
visible. Replace lamp if necessary
and repeat subsystem checkout

procedures (Tables 2-12and 5-6).

If vehicle engine is off, start engine,
set idle speed to 750-rpm and
repeat subsystem checkout
procedures [Table 2-12).

Perform tracker alignment procedure
[Table 2-12) Repeat subsystem
checkout procedure.

a. Replace battery (BLEig. 5-8).
b. Replace lamp{Table 5-6).

a. Clean lenses.

b. Adjust lens focus [Table 2-1T).
. Adjust eyepiece focus[(Table 2-17)).
. Replace battery (B[Eig._5-8).

o0



5-3. Crew Maintenance Instructions

C8, TM 9-2350-230-12

Section 5-3. MAINTENANCE OF HULL

The following tables and illustrations provide hull maintenance instructions to be per- formed by the crew.

TABLE 5-2. CREW MAINTENANCE - HULL

ITEM SERVICE ADJUST INSTALL REPLACE
Engine Air Cleaner and Restric-
tion Indicator Fig. 5-1
Generator "V" Belt Tensioner A,[Eig.5-2
Coolant Pump Belt Tensioner
Fuel System:
Fill c[Fig_53
Drain
Center Fuel Tank A [Eig. 5-3
Engine Lubricant:
Fill (LO 9-2350-230-12) A,[Fig. 5-2
Drain 3,[Eig—5-7
Transmission Lubricant:
Fill (LO 9-2350-230-12) A [Eig._5-2
Drain 5,[Fig. 5-7
Coolant System:
Fill A,
Drain
Battery D,[Eig. 5-3
Lamps
Engine Fuel Filters C,[Fig. 5-2
Track Fig. 5-4 Fig. 5-5
Engine Breather Drain Collector
Box B,[Fig—5-3
Driver’s Periscope Washer
Liguid Reservoir [Fig—2-7|
Accumulator Fig. 2-14
Bilge Pump
NOTE. For General Cleaning Procedure, refer to TM 9-208-1 and TM 9-247. I

5-9
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TO SERVICE AIR CLEANER, PULL LOCKING TO SERVICE BATTERY, PULL LOCKING PIN
PIN AND OPEN HINGED DOOR. AND OPEN HINGED SECTION OF DOOR.

NOTE. RESTRICTION INDICATOR (FIG. 5-1) TO REMOVE BATTERIES NOTIFY ORGANIZATIONAL
CAN ALSO BE CHECKED BY OPENING ENGINE MAINTENANCE.

LEFT EXHAUST GRILLE.

CLOSE DOOR AND INSTALL LOCKING PIN
CLOSE DOOR AND INSTALL LOCKING PIN AFTER SERVICING.
AFTER SERVICING. I

WE 66598
Figure 5-0. Battery and air cleaner cover and access doors

5-10



EARLY VEHICLES

ELEMEMNT
HOUSING
/

FROMNT SEAL
HOUSING

ALL VEHICLES

PRELIMIMARY STEPS

AL

B.

RESTRICTION INDICATOR MAY BE CHECKED FROM
ENGIMNE COMPARTMENT BY OPENING LEFT ENGINE
COMPARTMENT EXHAUST GRILLE,

IF SERVICE 15 REQUIRED, OPEM AIR CLEAMNER ACCESS

DOORS (FIG, 5-0).

C.,FOLLOW INSTRUCTIONS ON HOUSING TO REMOVE

FILTER FOR SERVICING |

AlR CLEANER SERVICING PROCEDURE

1.

AR CLEAMNER SHOULD BE SERVICED W HE MEVER RESTRIC-
TION INDICATOR LOCKS IN TOP-MOST RED POSITION,
MNOTE THAT INDICATOR WILL SHOW A LITTLE RED WHEN
AR CLEAMER IS PARTLY RESTRICTED AMND WILL SHOW
MAXIMUM RED INDICATING FULL RESTRICTION AMND
REQUIRED SERVICING .

. EMERGEMNCY SERVICING OF AIR CLEAMNER [N ABSEMNCE

OF COMPRESSED AR OR WATER CAMN BE ACCOMPLISHED
BY EMPTYING LOWER PORTIO M (DUST CUP) AND
GEMTLY TAPPIING AIR CLEAMER ELEMEMNT (CARTRIDGE)
WITH HAMNDS, 1T IS NOT MNECESSARY TO POUMND
ELEMENT AS ENOUGH DUST WILL BE REMOVED BY
TAPPING TO ALLOW VEHICLE TO PROCEED TO A
SOURCE OF COMPRESSED AIR OR A FACILITY TO WASH
ELEMEMNT,

. NORMAL SERVICING OF THE AIR CLEAMNER 15 ACCOM-

PLISHED BY EMPTYING LOWER PORTION AND CLEAN-

ING ELEMENT WITH COMPRESSED AIR (100 PS|  MAX.)

AS FOLLOWS;

a. DIRECT A STREAM OF COMPRESSED AIR AGAINST

T INSIDE (DOW N STREAM SIDE) OF ELEMENT
USING BACK AND FORTH MOTION,

b. REPEAT PROCEDURE FOR OUTSIDE (UP STREAM
SIDE)OF ELEMENT,

C9, TM 9-2350-230-12

ALL VEHICLES

COMPLETE THE CLEANING BY REPEATING PRO-
CEDURE FOR INSIDE OF ELEMENT TO REMOVE
ANY DIRT ON THE CLEAN AIR SIDE THAT MAY
HAWE BLOWIN INWHEN OUTSIDE OF ELEMENT
Was CLEAMNED,

i

4. OPTIOMAL SERVICING OF AIR CLEANER WHEN COM-

PRESSED AIR IS MOT AVAILABLE OR WHEN ELEME NT
HAS BECOME CAKED WITH DUST OR SOILED WITH
SOOT IS ACCOMPLISHED BY EMPTYING LOWER
PORTIOMN AMND CLEANING ELEMEINT W ITH WATER
AS FOLLOWS:
a. SUBMERGE AND AGITATE ELEMEMNT 1N A WATER
T AND NOMN-5UDSING DETERGENT OR SOAP
SQLUTION,
b. RIMNSE THROUGHLY, PARTICULARLY IF 5OAP 15
USED,
DRY BEFORE INSTALLING IN AIR CLEANER,
UMNDER EMERGENCY CONDITIONS ELEMENT
CAMN BE REINSTALLED IN AIR CLEAINER AFTER
OMNLY A FIVE MINUTE DRIP PERIOD. ENG INE
SHOULD BE IDLED FOR A SHORT TIME TO
COMPLETE THE DRYIMNG PRIOR TO OPERATION
UMNDER DUSTY CONDITIO NS,

les

- ELEMENT MUST NOT BE CLEANED IMN GASOLINE OR

OTHER PETROLEUM SOLVEINTS,

. BEFORE REASSEMBLY, ELEMENT SEAL, BODY SEAL,

AND ELEMENT FABRIC SHOULD BE CHECKED FOR
DAMAGE AND REPLACED IF REQUIRED, WE 66597 |

Figure 5-1. Servicing engine air cleaner

5-10.1
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CHECK BELTS FOR BREAKS AND FOR EXCESSIVE
WEAR.

CHECK BELT TENSION. PROPERLY ADJUSTED
BELTS CAN BE DEPRESSED APPROXIMATELY 1/4
INCH BY APPLYING 5 TO 10 POUNDS PRESSURE AT
POINT "A".

IF BELTS ARE BROKEN OR EXCESSIVELY WORN,
OR ARE IN NEED OF ADJUSTMENT, NOTIFY
ORGANIZATIONAL MAINTENANCE.

WE 119501 I

Figure 5-1.1. Checking coolant pump belts

5-10.2
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A. ENGINE COMPARTMENT

Figure 5-2. Engine compartment, fan drive manual lockup device, and engine fuel filters

5-11
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WE 108948

C. ADDING FUEL. I
Figure 5-3. Fuel filler cap, batteries, center fuel tank drain pump, and engine breather drain collector box

5-12
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LINE OF
SIGHT

>

01010

A, CHECKING TRACK TENSION

CHECKING TRACK TENSION

SAG IN TRACK BETWEEN IDLER AND SPROCKET

MUST BE KEPT BETWEEN 3-1/2 AND 4 INCHES.

CHECK TRACK TENSION BEFORE AND AFTER

VEHICLE OPERATION AS FOLLOWS:

1. PLACE CANTEEN DRINKING CUP FLAT (3-1/2"
DIMENSION) ON TRACK DIRECTLY OVER NO. 3
ROADWHEEL.

2. LIFT FRONT MUD GUARD AND SIGHT FROM
POINT A (TOP OF TRACK ON IDLER) TO POINT B
(TOP OF TRACK ON SPROCKET).

a. IF TOP OF CANTEEN CUP COINCIDES WITH
LINE OF SIGHT, TRACK ADJUSTMENT IS
CORRECT.

b. IF TOP OF CANTEEN CUP OBSCURES LINE
OF SIGHT, TRACK IS TOO TIGHT.
DECREASE TRACK TENSION AS REQUIRED.

c. IFTOP OF CANTEEN CUP IS BELOW LINE OF
SIGHT, TRACK MAY BE TOO LOOSE. CHECK
BY FOLLOWING STEP 3.

3. PLACE CANTEEN CUP UPRIGHT (4" DIMENSION)
ON TRACK DIRECTLY OVER NO. 3 ROADWHEEL.
a. IF CANTEEN CUP OBSCURES LINE OF

SIGHT, TRACK TENSION IS WITHIN
ACCEPTABLE LIMITS.

b. IF TOP OF CA NTEEN CUP IS ON OR BELOW
LINE OF SIGHT, TRACK IS TOO LOOSE.
INCREASE TRACK TENSION AS REQUIRED,
AND REPEAT STEP 2 TO MAKE SURE TRACK
IS NOT TOO TIGHT.

INCREASING TRACK TENSION

PUMP GREASE INTO PRESSURE INPUT FITTING

WITH GREASE GUN UNTIL TENSION IS ADJUSTED

AS INDICATED IN STEPS 1 THROUGH 3.

Figure 5-4. Checking and adjusting tack tension

5-13

B. ADJUSTING TRACK TENSION

NOTE: IE TRACK SAG CANNOT BE TAKEN UP,
DECREASE TRACK TENSION, REMOVE 1 TRACK

SHOE (FI AND READJUST TRACK TENSION.

DECREASING TRACK TENSION

OPEN PRESSURE BLEED PLUG ON TRACK
HYDRAULIC ADJUSTER AND REDUCE PRESSURE
UNTIL TENSION IS ADJUSTED AS INDICATED IN
STEP 3. TIGHTEN PLUG AND GREASE FITTING TO
12-16 POUND-FEET.

WE 12134 I



REMOVAL

1. BRING VEHICLE TO A COASTING STOP ON
LEVEL GROUND WITHOUT APPLYING BRAKE.

2. LOOSEN PRESSURE RELIEF VALVE ON TRACK
ADJUSTER TO RELIEVE TRACK TENSION.

3. INSTALL TRACK FIXTURE BETWEEN IDLER
WHEEL AND NO. | ROAD WHEEL AND TIGHTEN
TO RELIEVE TENSION FROM TRACK PIN, USING
WRENCH 5120- 288-9681 AND HANDLE 5120-449-
7042.

4. REMOVE 1 TRACK PIN NUT AND CAREFULLY
DRIVE TRACK PIN OUT, USIN'G DRIFT PIN 5120-
678-2795.

5. REMOVE TRACK FIXTURE AND DRIVE VEHICLE
SLOWLY REARWARD UNTIL VEHICLE IS CLEAR
OF TRACK.

INSTALLATION

1. DRIVE VEHICLE FORWARD SLOWLY ONTO
TRACK UNTIL REAR END OF TRACK ON
GROUND MAY BE RAISED OVER AND ENGAGED
WITH DRIVE SPROCKET.

2. CONTINUE DRIVING FORWARD GUIDING TRACK
OVER ROAD WHEELS AND STOP WHEN END OF
TRACK ON GROUND IS MIDWAY BETWEEN
IDLER WHEEL AND NO. 1 ROAD WHEEL.

NOTE. SHUT OFF ENGINE AND LEAVE PARKING
BRAKE OFF.

C6, T.M 9-2350-230-12

3. INSERT CROW BAR THROUGH TRACK AND PRY
FORWARD OVER IDLER WHEEL TO PULL
TRACK TAUT.

4. INSTALL TRACK FIXTURE AND TIGHTEN UNTIL
TRACK PIN HOLES ARE ALIGNED, USING
WRENCH 5120-288-9681 AND HANDLE 5120-449-
7042.

5. DRIVE DRIFT PIN FROM BEHIND, THROUGH
TRACK PIN HOLES UNTIL FLUSH WITH FRONT
FACE OF SHOE.

6. DEPRESS CONNECTING SHOES 8 TO 9
DEGREES WITH CROW BAR TO PROPERLY
ALIGN HEX IN SHOES AND DRIVE TRACK PIN IN
PLACE (SEE INSERT ABOVE).

7. INSTALL 1 NUT AND TIGHTEN.

8. REMOVE TRACK FIXTURE AND ADJUST TRACK
TENSION (FIG_5-4).

NOTE . IF EXCESSIVE TRACK SAG CANNOT BE
TAKEN UP WHEN ADJUSTING TRACK, REMOVE |
TRACK SHOE AND READJUST TRACK TENSION.

9. USE PAINT TO MARK TRACK SHOES WHERE
NUTS HAVE BEEN DISTURBED.

10. NOTIFY ORGANIZATIONAL MAINTENANCE TO
TORQUE NUTS DISTURBED TO 120-130 POUND-
FEET AS SOON AS POSSIBLE, AND AGAIN

AFTER 50 MILES.
WE 12079 1

Figure 5-5. Removal/installation of track
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3 e

Ol FATION  De 0= T 58

ANCID FWOT TURRE 70 SHCET-TRACKED
SIDE, APRRCACH DESTATLES BLOWLY .

A VEHICLE WITH TRACK BLOWN OFF, DAMAGED ROADWHEELS, OR WITH BROKEN
IDLER WHEELS MAY BE SHORT-TRACKED ON ONE SIDE AND STILL BE ABLE TO
MANEUVER AT RESTRICTED SPEED SO LONG AS | DRIVE SPROCKET AND ANY
COMBINATION OF ROADWHEELS INDICATED IN STEP 1. ARE INTACT

SHORT-TRACKING PROCEDURE

1.

THE FOLLOWING ARE ROADWHEEL AND
SPROCKET COMBINATIONS W/TRACK SHOE

REQUIRED (© INDICATES REMOVED
ROADWHEEL).

1-2-3-4-5-S (89R OR 91L)*  0-2-3-4-0-S (73R OR 75L)
0-2-3-4-5-S (74R OR 76L) 0-2-4-0-S (73R OR 75L)
0-0-3-0-5-S(59ROR 61L)  0-2-0-0-5-S (73R OR 75L)
0-0-3-4-5-S (60R OR 62L) 1-0-0-5-S (88R OR 90L)

0-2-0-4-5-S (74R OR 76L)
0-2-3-0-5-S (74R OR 76L)

1-0-0-4--S (88R OR 90L)
1-0-0-4-5-S (47R OR 49L)

* LEFT TRACK REQUIRES 2 MORE SHOES THAN
RIGHT TRACK DUE TO OFFSET OF TORSION
BARS.

SELECT SECTION OF TRACK TO BE USED
(STEP 1). IF TRACI IS DAMAGED, SELECT
LEAST DAMAGED SHOES. REMOVE
REMAINDER OF TRACK AND STOW ON
VEHICLE.

MANEUVER AND ALIGN THE SPECIFIED SHOE
SECTION IN FRONT OF ROADWHEELS.

NOTE. IT_MAY BE NECESSARY TO BREAK

TRACK INTO SMALLER SECTIONS FOR HANDLING.

RECONNECT THE SECTIONS.

4.

5.

DRIVE VEHICLE SLOWLY FORWARD ONTO
TRACK.

AS SOON AS VEHICLE POSITION ON TRACK
PERMITS, GUIDE REAR END OF TRACK OVER
SPROCKET SO SPROCKET TEETH ENGAGE
TRACK(USE TRACK PIN OR DRIFT PIN TO GUIDE
TRACK ).

6. DRIVE VEHICLE SLOWLY FORWARD, GUIDING

TOP OF TRACK TO +30-5: 00 OCLOCK
POSITION AT FRONT OF LEAD WHEEL (SEE
ILLUSTRATION ABOVE).

USING TRACK FIXTURE, PULL ENDS OF TRACK
TOGETHER AND INSTALL TRACK PIN (FIG5:5).

NOTE. . IN ORDER TO CONNECT TRACK, SOME

SLACK MAY BE REMOVED BY BLOCKING BEHIND

LEADING ROAD- WHEEL, BETWEEN WHEEL AND

TRACK.

STEER'AWAY FROM SHORT-TRACKED

SIDE, AND VERY CAREFULLY APPLY:POWER IN

FORWARD GEAR TO TIGHTEN TRACK.

8.

TIE UP ANY REMAINING ROADWHEEL ARMS TO
AVOID INTERFERENCE WITH OBSTACLES AND
DAMAGE TO SPINDLES AND ARMS.

OPERATION OF SHORT-TRACKED VEHICLE

1.

DO NOT EXCEED 10 MPH FORWARD, 4 MPH
REVERSE, OR 2 MPH OVER EARTHEN MOUND
OBSTACLE. PIVOT STEER AND OBSTACLE
CROSSING IS NORMAL EXCEPT AS IN- DICATED
IN EXAMPLES ILLUSTRATED IN FIGURE 5-5.2.
AVOID PIVOT TURNS TOWARD SHORT-
TRACKED SIDE WHENEVER POSSIBLE.

GEARED STEER WILL REACT SLOWLY WHEN
STEERING TOWARD FULL TRACKED SIDE, AND
QUICKLY TOWARD SHORT-TRACKED SIDE.

Figure 5-5.1. Emergency short-tracking procedure. (1 of 2)

5-14.1
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Figure 5-5.2. Emergency short-tracking procedure (2 of 2)

5-14.2



TABLE 5-3. SPARE LAMPS - HULL

C2, TM 9-2350-230-12

WHERE USED-
* Driver’s Indicator Panel (MS 25237-327)
* Driver's Switch Panel (MS 25237-327)
Dome Light (Red Lens) (MS 15570-623)
Dome Light (White Lens) (MS 35478-1691)
* C-2296/VRC Intercom Set Control (8168874)
* C-2297/VRC Intercom Set Control (8168874)
* Personnel Heater Control Box (11621411)
Coolant Heater- Control Box (11621411)
Blackout Stoplight (MS 15570-1251)
Blackout Marker Light (4 places) (MS 15570-1251)
Service Taillight (MS 15570-1251)
Service Stoplight (MS 35478-1683)

Blackout Drive Light (MS 35478-1683)

FED.STOCK NO

6240-155-7836

6240-155-7836

6240-019-3093

6240-295-2668

6240-155-7967

6240-155-7967

6240-950-1678

6240-950-1678

6240-019-0877

6240-019-0877

6240-019-0877

6240-044-6914

6240-044-6914

FIG/ITEM

JEEPEDNEHHBEYE

* Turn lens counterclockwise and remove. Remove lamp from lens.
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Figure 5-6. Replacement of lamps - hull
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TABLE 5-4. DRAINING COOLANT AND FUEL SYSTEMS

C4, TM 9-2350-230-12

STEP PROCEDURE FIG/ITEM
DRAINING COOLANT SYSTEM (NORMAL TEMPERATURES TO -400F)
1 Traverse turret sideways and open engine left exhaust grille. [1-2/5
2 Remove surge tank filler cap.
CAUTION: If vehicle was previously operated, open surge tank filter
cap slowly to allow steam to escape.
3 Remove coolant drain plug hull access plug. [5-7/10
4 Remove coolant drain plug. [5-771
NOTE.
1. Intemperate areas where the local ambient temperature is between
+80° and +32°', use 50% water and 50% antifreeze. Refer to
[paragraph 1-6c¢ for proper antifreeze to be used. If, and only if,
the recommended antifreeze is not available, use rust inhibitor
FSN 6850-753-4967 with clean soft water.
2. When operating vehicle with expected temperatures between +32°F to
-40°F, coolant system mixture is 50%water and 50%; antifreeze.
Start engine immediately after refilling to mix water and antifreeze.
Refer to[paragraph 1-6c for proper antifreeze to be used.
3. When operating in temperatures of +80°F or over, fill with
6 gallons of clear water. Dissolve 22-1/2 ounces of inhibitor
(6850-753-4967) in 1 gallon of warm water and add to system while
engine is idling. Add sufficient water to fill system to operating
level. Record contents of coolant system on DD Form 1397 tag.
DRAINING COOLANT SYSTEM (-40°F. TO -650F TEMPERATURE)
1 Open engine left and right exhaust grilles. [1-2/b
2 Follow steps 2 through 4 above.
NOTE. Allow system to drain, then proceed to following steps.
3 Remove engine oil filter hull access plug and open drain cock on bottom [5-7/p, 10
of oil cooler.
4 Reach down over engine and open engine block left and right drain cocks.
5 Open thermostat housing drain cock. [5-7/1
NOTE. When operating vehicle with expected temperatures between
-40°F. to -65°F., use full strength antifreeze; refer to paragraph
i-6C.
DRAINING FUEL SYSTEM
1 Open 2 fuel tank valves. [5-3/A
2 Remove fuel tank drain hull access plug. [5-7/0
3 Remove fuel tank outlet hose drain plug, and drain fuel into sultablel
container.
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LEGEND

1. COOLANT DRAIN PLUG

2, ENGINE OIL DRAIN PLUG

3. ENGINE OIL FILTER AND ENGINE
DRAIN COLLECTOR BOX DRAIN PLUGS.

4, FUEL TANK OUTLET HOSE DRAIN PLUG

5. TRANSMISSION DRAIN PLUG

6. ENGINE MOUNT SCREW (2)

7. THERMOSTAT HOUSING DRAIN COCK

8. ENGINE BLOCK DRAIN COCK (1 ON EACH
SIDE OF ENGINE)

9. OlL COOLER DRAIN COCK

VEHICLE FRONT

HULL ACCESS PLUG REMOVAL |

USE 9/16 INCH SOCKET TO TURN SCREW COUNTERCLOCKWISE TO LOOSEN
BAR (TAP SCREW HEAD LIGHTLY IF REQUIRED TO LOOSEN BAR FROM HULL
FLOOR).
EARLY VEHICLES - BAR WILL TURN WITH SCREW AND DROP THROUGH

S HOLE,
LATER VEHICLES - ROTATE ACCESS PLUG TO ALIGN BAR WITH SLOTS,

\\\\%\X\% e HULL ACCESS PLUG INSTALIATION

RN R
ANTI-TURN STUD CAUTION: ACCESS PLUGS MUST SEAL TIGHTLY TO PREVENT LEAKAGE

ER OPERATION. _NOTIFY ORGANIZATIONAL MAINTENARE
EARLY VEHICLES TO REPCACE WORN OR DARAGED PRCKING. :

LOOSEN SCREW UNTIL FLUSH WITH TOP OF BAR AND INSERT PLUG IN

ACCESS HOLE,

EARLY VEHICLES - TURN SCREW CLOCKWISE UNTIL BAR IS AGAINST
TI-TURN STUD, TIGHTEN SCREW TO 33-37 POUNDS-

FEET. IF REPLACEMENT SCREW IS REQUIRED USE ONLY MS90727-63

(5305-269-3239).

LATER VEHICLES - PUSH PLUG INTO PLACE AND TURN PLUG APPROXI-

HULL FLOOR MATELY 307, HOLD PLUG IN POSITION WHILE TIGHTENING SCREW TO

33-37 POUNDS-FEET,

BRACKET

LATER VEHICLES

TYPICAL HULL ACCESS PLUGS (5)

WE 12023}

Figure 5-7. Hull access plugs, power plant and fuel lank drain plugs
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Section 5-4. MAINTENANCE OF TURRET, CUPOLA, SIGHTING AND FIRE
CONTROL, AND MISSILE SUBSYSTEM UNITS

5-4, Crew Maintenance Instructions

The following tables and illustrations provide
maintenance instructions to be performed by the

crew.
TABLE 5-5. CREW MAINTENANCE - TURRET, CUPOLA, SIGHTING AND FIRE CONTROL,
AND MISSILE SUBSYSTEM
ITEM INSPECT TEST SERVICE ALIGN REPLACE
Azimuth Indicator and [Table 5-7]
Fig. 2-27
M13A1C Elevation Quadrant [_Table 4-1 and
Fig. 2-28
Missile Subsystem Units [Table 4-1]
Lamps [Table 5-6l
XM44 Series Periscope Table 4-1] and Table 5-7
[Fig. 2-26] and B [Fig. 5-8l
M47 Periscope Table 4-1 and Table 5-7 A [Eig. 5-8
M48 Periscope and A,[Eig. 5-8
0 S
M1A1 Quadrant [Fig. 2-28
MI19 or M127 Telescope Table 4-1l and Table 5-7] |
Fig. 2-25

TABLE 5-6. SPARE LAMPS - TURRET

WHERE USED FED.STOCK NO. FIG/ITEM

**  Azimuth Indicator (MS 25236-8623) 6240-155-7864 [2-27]

*  Cupola Control Assembly (MS 25237-327) 6240-155-7836 2-21
Dome Light (Red Lens) (MS 15570-623) 6240-019-3093 5-6/A
Dome Light (White Lens) (MS 35478-1691) 6240-295-2668 [5-6/A

*  Grenade Launcher Control Panel (MS 25237-327) 6240-155-7836

*  Gun and Turret Control Selector (MS 25237-327) 6240-155-7836 [2-19

*  Loader’s Control Box (MS 25237-327) 6240-155-7836 3-1/A

5-19



TABLE 5-6. SPARE LAMPS - TURRET - Continued

C 10, TM 9-2350-230-12

WHERE USED FED.STOCK NO. FIG/ITEM

Night Vision Sight PVS2 6240-196-4519 2-2
(for Cal 50 Machine Gun) (MS35478-87)
Removal: Place rotary control switch in OFF position,
unscrew reticle lamp cap, and remove lamp.
Radio Equipment (Call) (MS 25237-327) 6240-155-7836 -4
Radio Equipment (Channel Dial) (MS 25237-327) 6240-155-7836 7-4
Removal: Turn lamp access cover counterclockwise
and remove. Remove lamp.
Missile Subsystem Test Checkout Panel (MS 25237-327) 6240-155-7836
XM44 Series Periscope Control Panel (MS25237-327) 6240-155-7836 2-26/b
XM44 Series Periscope Reticle (MS25231-316) 6240-817-9803 [2-26/P5
Removal: Unscrew receptacle assembly and remove
lamp.
M119 or M127 Telescope Missile Reticle (8624583) 6240-921-4493 [2-25/B
Removal: Press in and rotate reticle lamp housing
counterclockwise and remove. Press in and rotate
reticle lamp and remove.
M119 or M127 Telescope Conventional’ Reticle (8624583) 6240-921-4493 2-25/b
Removal: Release latch and open cover. Press and
rotate reticle lamp counterclockwise and remove.
M119 or M127 Telescope Reticle Dimmer Box (MS25237- 6240-155-7836 2-2
327)
CAUTION: Be sure lamp of correct voltage rating is
used when replacing.

* Turn lens or jewel counterclockwise and remove. Remove lamp.

**Turn lamp counterclockwise and remove.
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TABLE 5-7. CLEANING AND INSPECTION - SIGHTING AND FIRE CONTROL AND MISSILE

SUBSYSTEM UNITS
COMPONENT INSPECTION AND CLEANING
INSPECTION
SIGHTING AND FIRE CONTROL NOTE. Check that all components are free from grease,
EQUIPMENT: dirt, foreign matter, rust, corrosion, and excessive
wear.
CLEANING |

Metal Parts Use dry-cleaning solvent or mineral spirits to remove

grease, oil, and dry thoroughly. Avoid rubber parts.
Apply a light grade of lubricating oil to polished surfaces.

Rubber Parts Use soap and warm water. Apply coating of powdered
technical talcum to preserve.

Optical Surfaces Brush lightly with artists’s clean camel hair brush. To
remove oil or grease below +320°F, moisten lens tissue
paper with alcohol and clean.

CAUTION: Do not use polishing liguids, pastes, abrasives,
or cleaning cloths for cleaning lenses.

INSPECTION
MISSILE SUBSYSTEM UNITS: NOTE. Check that all components are free from grease,
dirt, foreign matter, rust, corrosion, and excessive wear.
CLEANING
Metal Parts Wipe equipment with a clean cloth to remove dust, dirt, or

grease at regular intervals and especially after operating
in muddy, sandy, or dusty terrain.

Optical, Surfaces Refer to cleaning optical surfaces above.

Transmitter Door Lubricate hinge and actuating rod (LO 9-2350-230-12).
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Removal/installation - M47 and M48 periscopes.
| Figure 5-8.1 - deleted.
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Section 5-5. MAINTENANCE OF ARMAMENT

5-5. Crew Maintenance Instructions b. Inspection. During maintenance of the
a. General. The following tables and illustrations components listed in[table] 5-8l] inspect all parts for

provide maintenance instructions to be performed by the damage and proper functioning.

crew.

TABLE 5-8. CREW MAINTENANCE - ARMAMENT

ITEM SERVICE ADJUST REPLACE
CAUTION: Avoid damage to air cylinders, which are under very high pressure.
152MM Gun-Launcher and Mount:
Breech Actuating Mechanism Group [Fig. 3-11
Bore and Breech Chamber [Fig. 3-1
Obturator Seal 10.2
and
Evacuator Cylinder Fig. 5-10
Cleaning and Lubrication b 8.1
Recoil Mechanism [Table 5-8.1] [Eig. 3-2
Counterrecoil Buffer Assembly Fig. 5-9
7.62MM Machine Gun Mount
Recoil Mechanism Reservoir Fig. 3-2
7.62MM Machine Gun and LO 9-2350-230-12 and [Fig. 3-71
Flash Hider through 5-13
Cal..50 Machine Gun LO 9-2350-230-12 [Fig. 3-14]
and[Figs.[5-14] 15,
16117

Figure 5-9. Checking and servicing counterrecoil buffer
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Figure 5-10. Removal/installation - evacuator cylinder

5-22.2



C9, TM 9-2350-230-12

TABLE 5-8.1. CLEANING AND LUBRICATION OF GUN LAUNCHER (REFER TO FIG_5-10.2)

DAILY CLEANING AND LUBRICATION (AT COMPLETION OF DAYS FIRING SCHEDULE)

1. Open breech and remove obturator seal[(Eig. 5-10.1)).

2. Using a soft rag, wipe residue, dirt, and foreign material from obturator seal, rear face of gun tube, seal cavity,
breech chamber front face, coupling and breech chamber buttress threads, and all exposed surfaces. DO
NOT USE STEEL WOOL.

3. Visually inspect all areas for cleanliness and reinstall obturator seal.
4. Apply coating of lubricating oil(PL-S) to all cleaned areas. Spread evenly with a clean saturated rag or brush.

Blow out detent cavity with dry compressed air. Make sure that coupling and breech chamber buttress
threads are well lubricated.

5. Hand crank breech chamber open and closed several times to check for smooth and normal operation. Leave
breech backed out but not rolled over to permit air circulation and reduce condensation. Return hand crank
to an approximate 12:00 o’clock lockout position.

6. Before firing, wipe dry all areas except coupling and breech chamber buttress threads. Maintain lubricant on these
threads at all times.

7. Clean gun/launcher tube with RBC (M81 tube - also clean evacuator valves and chamber] Fig. 5-10).

8. Notify organizational maintenance to service detent as necessary after days firing but not to exceed 40 rounds.
Additional checking and cleaning is recommended if a prolonged period between firing missions exists.

NOTE. After firing 200 rounds, notify organizational maintenance to remove firing probe and inspect probe
and breech chamber for erosion (Table 5-1).

9. (M81E1l and M81 Modified) Notify organizational maintenance to service check valve at least every 100 rounds.
More frequent cleaning is recommended if carbon buildup or decrease in CBS air volume is suspected,

CLEANING AND LUBRICATION AT COMPLETION OF FIRING MISSION AND WHEN WEAPON WILL NOT BE USED
FOR EXTENDED PERIODS

1. Immediately after firing and on next two following days thereafter, open breech, remove obturator seal, and
thoroughly clean bore and breech chamber with RBC, (MIL-C-372) insuring that all powder-contacting
surfaces (including rifling) are well coated. Do not wipe dry.

2. On third day after firing, clean bore with RBC, using RBC and a non-scratch pad or stiff bristle brush, wash
obturator seal, breech chamber, front face and exposed surfaces, gun tube rear surface and seal cavity, and
coupling threaded area. DO NOT USE STEEL WOOL..

(M81 only) On third day after firing or monthly if cannon is not being fired, remove evacuator and valves
[5-10). Clean all powder contacting surfaces with RBC. Wipe dry and apply a thin coating of PL-S. Apply GG
at temperatures above 0°F and GAA below 0°F to threaded portions of evacuator and thrust collar before
assembling.
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TABLE 5-8.1. CLEANING AND LUBRICATION OF GUN LAUNCHER - CONT'D.

6A.

Wipe dry with clean, lint-free cloth and blow out detent cavity with dry compressed air.

NOTE. On vehicles equipped with closed breech scavenger system, close breech and activate scavenge
system manually to clear check valve discharge port in tube.

Visually inspect for complete removal of residue, rust, and foreign matter.

Coat all cleaned surfaces with lubricating oil PL-S. Spread oil with a clean saturated cloth or brush. Leave breech
backed out but not rolled over to permit air circulation and reduce condensation.

NOTE. If cannon will not be fired for one month or longer, use grease, aircraft and instrument GIA (MIL-G-

23827).

Monthly thereafter, when cannon is not being fired, clean with RBC, wipe dry and relubricate as indicated in
Step 5.

In geographical areas where temperature variations create excessive moisture by condensation, crew
maintenance should include WEEKLY removal of gun launcher dust shield, drying of all affected components
and assuring that exposed portion of recoil mechanism sleeve is free of corrosion or rust. External surface of
exposed sleeve may be thinly coated with Silicone Compound MIL-S-8660.

Wipe dry before firing all areas except breech chamber and coupling buttress threads. Maintain lubricant on these
threads at all times.

Notify organizational maintenance to service check valve and/or detent (table 8-17. 1).

TABLE 5-9_DISASSEMBLY/ASSEMBLY - 7.62MM MACHINE GUN

DISASSY | ASSY PROCEDURE FIG/NTEM
STEP STEP

Removal/installation of machine gun from vehicle. [Fig. 3-7

WARNING: Ammunition belt must be removed from the
machine gun and chamber cleared.

NOTE. White arrows in rough 5-12 indicate Fig. 5-11
disassembly sequence, black arrows, assembly sequence.

1 13 Barrel extension assembly is in rear position (charged),
place trigger safety in the fire "F" position. Pull charger
handle rearward and, while keeping tension on handle,
depress manual firing trigger, allowing barrel extension
to go forward slowly. Charge the machine gun, then
place safety in safe "S" position. Depress the manual
firing trigger. If the barrel extension assembly is
released, notify organizational maintenance personnel.

Functional Check - Check the functioning several times by
pulling charger to rear, and while maintaining tension
on handle, depress the manual firing trigger. Barrel
extension must release with safety in fire "F" position.
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TABLE 5-9. DISASSEMBLY/ASSEMBLY - 7.62MM MACHINE GUN - Continued

DISASSY | ASSY PROCEDURE FIG/ITEM
STEP STEP

NOTE. Use dummy cartridges to check functioning of machine gun.

2 12 Pull right side disconnector pull ring rearward, rotate [Fig. 5-11.1]
jacket assembly with bearing group counterclockwise
until mounting block is free of receiver assembly. Push
jacket assembly with bearing group forward and remove
from receiver assembly.

NOTE. When installing, position jacket assembly mount-
ing block, hold on one disconnector pull ring, pull out on
opposite disconnector pull ring, rotate the group into
position, release ring.

3 11 To remove, pull barrel assembly from jacket assembly [Fig. 5-11.1
with bearing group. When installing, position barrel
assembly into rear of jacket assembly with bearing

until slot in barrel is alined with barrel locator. Push
barrel forward until stopped by locator.

WARNING: Turn barrel assembly to make certain
barrel locator enters barrel slot.

4-5 9-10 | Remove cover assembly from receiver assembly. When [Fig. 5-11.2]
installing position cover assembly on cover latch rod
assemblies, then press down on cover until it locks
in position.

NOTE. Cover latch rod assemblies in locked (forward)
position. Locks are released automatically by cover
assembly when installed.

6 8 Lift up and remove feed tray group. When installing position [Fig. 5-11.2]
feed tray group with cartridge stop on the right of the
receiver.

NOTE. Feed tray group may be removed or installed with
cover assembly.

WARNING: Make certain that the barrel extension assembly
is in forward position to prevent injury to personnel.

7 7 Push guide rod assemblies forward, rotate 1/4 turn counter- [Fig. 5-11.2]
clockwise to unlock, then remove rod assemblies and
compression helical springs from holes in back plate
assembly with solenoid. To install, position springs on
guide rods, insert in holes in back plate, and into holes
in rear of barrel extension, compress and rotate clock-
wise until secure.

8 6 Slide back plate assembly with solenoid upward and remove Fig. 5-11.2
from receiver assembly. To install, aline grooves on
back plate with flanges on receiver assembly and push
downward.
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DISASSEMBLY/ASSEMBLY - 7.62MM MACHINE GUN - Continued

DISASSY
STEP

ASSY
STEP

PROCEDURE

FIG/ITEM

10

11

12

13

CAUTION: Slamming of the back plate during installation

will lower the receiver tabs and create a "runaway" gun.

Pull rearward on charger handle of charger assembly until
barrel extension group is fully retracted.

WARNING: Use the hand charger assembly handle to
retract barrel extension assembly. Never use the hands.

NOTE. Depress right- or left-hand buffer support
lever to release and/or install the barrel extension group.

Grasp top portion of barrel extension assembly, depress
buffer support lever, then pull rearward and slide
barrel extension group from receiver assembly. To
assemble, aline barrel extension assembly camway with
barrel extension rail on receiver, depress buffer support
lever, then push barrel extension fully forward.

Slide top portion of breechblock assembly left to center of
barrel extension channel in barrel extension assembly,
then lift straight up to remove. To install, position top
portion of breechblock assembly in center of barrel
extension channel, lower to align with breechblock
camways, then slide breechblock to right.

NOTE. Right top edge of breechblock assembly must
align (flush) with right top edge of barrel extension assembly
when installing in the machine gun.

Remove retaining ring from charger mounting stud on
receiver assembly that secures the charger assembly
to receiver assembly.

Pull hand charger off charger mounting stud and disengage
front end of charger from buffer pivot pin on receiver
assembly. To install, position the forward end of
charger on pivot pin, slide in position on charger
mounting stud, then secure charger to stud with
retaining ring.

Fig. 5-11.2

Fig. 5-11.2

a
S/

Fig. 5-12
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GUN TUBE OBTURATOR \
N

OFFSET SEAL

SCREWDRIVER =™ o BREECH
5120-287-2130 %

REMOVAL

INSERT SCREWDRIVER 5120-287-2130 BETWEEN
GUN TUBE AND OBTURATOR GAS SEAL AND PULL
TO

SNAP SEAL OUT OF SEAT IN GUN TUBE.

CLEANING
REFER TO TABLE 5-8.1.

INSTALLATION

POSITION SEAL IN GUN TUBE AND SNAP INTO
PLACE

IN SEAT IN GUN TUBE.

CAUTION: USE PROPER TOOL AND EXTREME
CARE DURING REMOVAL AND INSTALLATION
TO AVOID DAMAGE TO THE SEAL.

REMOVE INSTALL
CROSS SECTION

WE 12162

Figure 5-10.1. Removal/installation - obturator seal

Figure 5-10.2. Gun-launcher buttress threads, and ammunition detent and scavenger openings
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Figure 5-11. Disassembly/assembly - 7.62 mm machine gun (1 of 4)
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Figure 5-11.1. Disassembly/assembly - 7.62mm machine gun (2 of 4).
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Figure 5-11.2. Disassembly/assembly - 7.62mm machine gun (3 of 4).

5-26.3



C6, TM 9-2350-230-12

we 12125 ||

Figure 5-12. Disassembly/assembly - 7.62 mm machine gun (4 of 4)
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Figure 5-13. Removal/installation - 7.62 mm machine gun flash hider
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TABLE 5-10. DISASSEMBLY/ASSEMBLY OF CAL..50 MACHINE GUN, M2, HB

TM 9-2350-230-12

DISASSY | ASSY PROCEDURE FIG/ITEM
STEP STEP
1 22 Pull retracting slide handle to rear until lug on barrel locking
spring is visible and centered. Twist barrel and remove.
2 21 Raise cover and remove belt holding pawl! pin and link stripper.
3 20 Remove belt holding pawl pin, belt holding pawl, and springs.
* CAUTION: Make certain bolt is in forward position
before next step.
4 19 Pull outward on lock, upward on latch and slide back plate
from receiver grooves.
5 18 Push driving spring rod assembly forward and to the left 5-14
until free from hole in side of receiver.
6 17 Retract retracting slide handle until headless shoulder pin (bolt 5-14
stud) is aligned with slot in receiver and remove bolt stud.
7 Push bolt to the rear and remove. 5-15
16 Raise bolt latch and push bolt into receiver.
15 Make certain cocking lever is forward and push bolt into receiver
until bolt latch engages notches in top of bolt.
* CAUTION: When installing bolt in next step, do not
trip accelerator.
8 Remove bolt assembly extractor and bolt switcH._5-15]
14 Install bolt assembly extractor and bolt switch so that grooves 5-15
in switch align with grooves of bolt for left-(L) hand feed.
9 13 Release bolt assembly firing pin spring by depressing plungef._5-15
10 12 Remove bolt assembly cocking lever pin using punch and
remove cocking lever.
11 Remove bolt assembly accelerator stop lock by depressing [5-19]
and rotating to center of bolt. Pry up by using thin end of
cocking lever and remove.
11 Install accelerator stop lock by placing in position.
12 Push accelerator stop from opposite side shown, using
cocking lever, then pry stop from bolt.
10 Install accelerator stop and press into position.
13 9 Remove sear slide, sear, and sear spring.
* CAUTION: Seat sear spring properly.
14 8 Remove firing pin extension with firing pin and separate.
15 7 Depress buffer body lock and push barrel extension to the rear.
Remove buffer assembly with barrel extension assembly.
16 Push forward on tips of accelerator and disconnect buffer
assembly from barrel extension assembly.
6 Hold buffer assembly with accelerator tips up, engage de- 5-16
pressor in notch and push forward to engage.
17 5 Remove buffer assembly from barrel buffer body. [5-16]
18 4 Remove accelerator pin and accelerator from buffer body.
19 3 Remove breech lock pin and breech lock from barrel extension. [5-17
20 2 Remove belt feed lever group and belt feed slide.
21 1 Turn trigger bar pin assembly, pull out and remove trigger 5-17

bar.

NOTE. Reverse disassembling step action, as necessary, when assembling.
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REAR CARTRIDGE
STOP ASSEMBLY

HOLDING
PAWL PIN
INSTALL
X % T |
. | G © J & =
REMOVE
| Y/
DISASSEMBLE (STEP 1)/ASSEMBLE (STEP 22) DISASSEMBLE (STEP 2)/ASSEMBLE (STEP 21)

CAUTION: HOLD DOWN
PAWLS WHILE REMOVING
PIN TO PREVENT LOSS
OF SPRINGS

BELT HOLDING

~ INSTALL

BELT HOLDING
PAWL PIN

DISASSEMBLE (STEP 3)/ASSEMBLE (STEP 20) DISASSEMBLE (STEP 4)/ASSEMBLE (STEP 19)

RETRACTING

DRIVING
SPRING

ROD
ASSEMBLY

HEADLESS
\ SHOULDER PIN
' {BOLT STUD)

DISASSEMBLE (STEP 5) / ASSEMBLE (STEP 18) DISASSEMBLE (STEP &) / ASSEMBLE (STEP 17)
WE 10928

Figure 5-14. Disassembly/assembly - cal..50 machine gun, M2, HB (1 of 4)
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RAISE BOLT LATCH AND
PUSH BOLT INTO RECEIVER,

~ PUSH BOLT

/
BOLT GROUP

REMOVE

ASSEMBLE (STEP 16)

DISASSEMBLE (STEP 7)/ASSEMBLE (STEP 15)

PUSH
DOWN
. COCKING LEVER
‘ NIN THIS POSITION

Y=
P

0
—
——

DISASSEMBLE (STEP 8)/ ASSEMBLE (STEP 14)

DISASSEMBLE (STEP 9)/ ASSEMBLE (STEP 13)

NOTE. AFTER ASSEMBLY, PUSH COCKING LEVER
LEVER FORWARD AND RETURN IT \

FULLY TO ITS REAR POSITION,
PRESS IN ON SEAR SLIDE, A
SHARP METALIC CLICK WITH IN-
DICATE COMPONENTS ARE IN
WOR§ING ORDER,

COCKING LEVER
PIN

DISASSEMBLE (STEP 10) / ASSEMBLE (STEP 12)

DISASSEMBLE (STEP 11)/ASSEMBLE (STEP 11)
WE 10929

Figure 5-15. Disassembly/assembly - cal..50 machine gun, M2, HB (2 of 4)
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~
PRESS SEAR
DOWN

| N
1 REMOVE)\’S\

ACCELERATOR

INSTALL

SEAR
SPRING PROPERLY SPRING

DISASSEMBLE (STEP 12)/ASSEMBLE (STEP 10) DISASSEMBLE (STEP 13) / ASSEMBLE (STEP 9)

BOLT ASSEMBLY BARREL EXTENSION
ASSEMBLY

BUFFER

ASSEMBLY

FIRING PIN

EXTENSION

- INSTALL SPRING USING DUMMY
/ CARTRIDGE
REMOVE '
DISASSEMBLE (STEP 14) / ASSEMBLE (STEP 8) DISASSEMBLE (STEP 15)/ ASSEMBLE (STEP 7)
BARREL EXTENSION
ASSY BUFFER BARREL

ASSEMBLY BUFFER BODY

A
BARREL
BUFFER

ACCELERATOR
(TIPS UP)

INSTALL

DEPRESSOR REMOVE

DISASSEMBLE (STEP 16)/ ASSEMBLE (STEP 6) DISASSEMBLE (STEP 17)/ ASSEMBLE (STEP 5) £ 10930
W

Figure 5-16. Disassembly/assembly - cal. .50 machine gun, M2, HB (3 of 4)
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BARREL BUFFER
BODY

ACCELERATOR

REMOVE

A

lNXQLL BARREL EXTENSION

BREECH LOCK ASSEMBLY

STRAIGHT
HEADLESS PIN

DISASSEMBLE (STEP 18) ASSEMBLE (STEP 4)

DISASSEMBLE (STEP 19)/ASSEMBLY (STEP 3)

l’/

COVER

BELT FEED
PAWL PIN

S\, LEVER @
COMPRESSION
LOCK HELICAL SPRING _,
PIN P @

- |
e HEADLESS
b)) SHOULDER

: PIN

-
-
-
-
-
-

(TOE END}

BELT FEED

BELT FEED PAWL
assemaly  (8)

®

ITEM NOTE.

ALIGN.EVER (TOE END) WITH
COVER {5LOT).

CAUTION: MAKE CERTAIN THAT
ITEM (3) AND (4) DO NOT FLY
QouT,

NOTE. USE SCREW DRIVER TO
HOLD ITEM (3) AND (4) IN PLACE
WHEN INSTALLING,
PROJECTING OVAL (LOOP) MUST
BE AWAY FROM ITEM (7)

DISASSEMBLE (STOP 20) /ASSEMBLE (STEP 2)

NOTE TRIGGER BAR
POSITION FOR
INSTALLATION

@&{TRIGGER BAR
PIN ASSEMBLY

DISASSEMBLE: (STEP 21)/ASSEMBLE (STEP 1)

WE 093l

Figure 5-17. Disassembly/assembly - cal. .50 machine gun, M2, HB (4 of 4)
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CHAPTER 6
PREPARATION FOR AIR-DELIVERY STORAGE,
AND DESTRUCTION OF MATERIEL TO
PREVENT ENEMY USE

Section 6-1. PREPARATION FOR AIR-DELIVERY

C4, TM 9-2350-230-12

6-1. Preparation for Air-Delivery

maintenance checks and services. The crew may assist

The crew will lubricate vehicle (LO 9-2350-230-12) Air Force personnel in preparation of vehicle for air

and perform all before and/or after operation preventive- delivery.

TABLE 6-1. PREPARATION FOR AIR-DELIVERY

mechanism clockwise until firm resistance is met, One knob is
located beneath handwheel and the other diametrically opposite.
13 After air drop knobs are firmly in place, release palm switch and

turn turret control system off (fable 2-7).

NOTE. The gun-launcher should be free to move into air-drop
padding by applying pressure to end of qun tube. If gun-launcher
is not free, follow steps 14 through 17, turn manual elevation
handwheel one complete turn and repeat steps 10 through 13.

6-1

STEP PROCEDURE FIG/ITEM
CAUTION: Vehicles with serial number 1 through 69 will require [6-2
blocking under turret rotatable floor prior to air drop.
1 Disconnect 3 wiring harness quick-disconnectors from cupola traverse [2-4Pb, 4,6
control switch assembly.
2 Remove 50 cal.. ammunition tray. [2-4
3 Stow ammunition tray. 6-1
4 Remove machine gun and cradle and pintle assembly. [3-14
5 Stow machine gun and cradle and pintle assembly. Place cushion
material in ammunition tray to support machine gun barrel when in
stowed position.
6 Remove 4 screws and flat washers securing pintle support and remove
pintle support.
7 Place screws and flat washers in a bag with a 15/16 socket tee wrench 6-1
and secure to pintle support. Stow support. Place cushion material
under pintle support travel lock to prevent damage.
8 Raise cupola left and right hatch covers, remove 10 screws and hatch 2-4
covers. Place screws in a bag with 3/4 socket tee wrench, and
secure to right hatch cover.
9 Stow hatch covers and tie down antennas. 6-1
10 Turn turret control system on (table 2-7).
11 Depress palm switch of either control handle. Keep handle centered and
within the system neutral zone. [2-22711
11.1 On vehicles equipped with spring clips behind air drop knobs, remove
spring clips and stow. Clips must be reinstalled after drop.
12 With palm switch depressed, turn 2 air drop knobs on elevating [2-19
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TABLE 6-1. PREPARATION FOR AIR-DELIVERY--CONTINUED

STEP PROCEDURE FIG/ITEM

AFTER AIR-DELIVERY
14 Turn turret control system on,[table 2-7

15 Depress palm switch of either control handle keeping it centered within [2-19 and
system neutral zone. [2-217/11

16 With palm switch depressed, turn 2 air drop knobs on the elevating [2-19
mechanism counterclockwise until firm resistance is met.

17 Release palm switch and turn turret control system off,[table 2-7]

NOTE. The weapon system is now in manual mode and ready
for operation.

18 Install items removed in steps 1 through 9, and 11.1.

NOTE. Remove air drop blocking from under turret rotdtable 6-2]
floor prior to operation on vehicles serial No. 1 through 69Y.

CAL. .50 MACHINE GUN
AMMUNITION TRAY S

/

CUSHION MATERIAL

% ('/a.:“

0 ~
GYs) e

e o ©
i ST \
Dl . // ] PINTLE SUPPORT
g
e q

B CUSHION
‘ 28 MATERIAL

| I N

] )

CRADLE AND
BiTLE ASSEMBLY

CUSHION maTeRlAL ! _ [/ A WE 109264 §

Figure 6-1. (Superseded) Stowage locations of items removed for air-delivery
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WITH GUN-LAUNCHER IN
DROP POSITION (POINTING
REAR), USE ANY AVAILABLE
WOOD TO BLOCK TURRET
ROTATABLE FLOOR AT
POINTS "A" AND "B" UNDER
RiBS SUPPORTING MOTOR
GENERATOR,

REMOVE BLOCKING BEFORE
OPERATING TURRET,

I~ DRIVER'S COMPARTMENT

|
TURRET ROTATABLE FLOOR

we 11930 |

Figure 6-2. (Added) Blocking under turret rotatable floor for air-delivery (vehicles serial no. 1 through 69 only)

Section 6-2. STORAGE

6-2. Servicing and Processing Vehicle for Storage
a. Servicing Vehicle. Perform all before and/or
after- operation preventive- maintenance checks and
services and lubricate in accordance with LO 9-2350-
230-12 (Appendix V).

b. Processing Vehicle for Storage. Reverse

deprocessing vehicle procedure ((table 2-1).

6-3. Missile Subsystem Shipment and Storage

a. Shipment of Missiles. The shipping and storage
container provides adequate shock and vibration
protection for the SHILLELAGH missile during transit,
provided the containers are securely tied down and
braced on the transporting vehicle. During air shipment,
a self-operating pressure relief valve protects the missile
and container.

b. Storage of Missiles.
(1) Missiles should be stored in buildings
designed, designated, and isolated for the
specific purpose of storing am-munition as

specified in TM 9-1300-206. Explosives
and ammunition will not be stored in
buildings which are wused for other

purposes. When specially constructed
magazines (as specified in TM 9-1300-206)
are not avail-able, the building used must
offer

6-3

good protection against moisture and must have
adequate ventilation.

(2) Outside storage sites may be utilized when
adequate buildings are not avail-able.
Missiles stored outside must be stacked 6
inches off the ground on dunnage and
covered with paulins or other suitable
covering. The covering must allow free
circulation of air among the containers.
Suitable trenches should be dug to prevent
water from running under the stacks.

Missiles should be stored with NOSE END
pointing in the direction which offers the
minimum hazard to personnel and property
in event of accidental ignition.

®3)

(4)
()

Do not stack more than six-containers high.

The storage temperature limits on the
containers must not be exceeded.

Missiles must be stored in accordance with
guantity-distance classification and storage
compatibility group (table 7-1).] Distance
must be computed using the total explosive
weight of the missile (table 7-1).

(6)



c. Inspection of Stored Missiles. Missiles stored or
held at the organizational unit must be inspected at least
weekly (more often if stored outside during bad weather)
to insure that the humidity indication does not exceed the
"40" level. If the indication exceeds this level, the
dessicant and humidity indicator card must be replaced.

d. Shipment of Missile Subsystem Units. Items
which are repairable at direct support and general
support activities should be provided adequate
mechanical and physical protection in transit between the
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using and supporting activities. This can be
accomplished by a Method m package which provides
mechanical and physical protection only. Items to be
packaged as follows: Wrap item in chemically neutral
paper (FSN 8135-558-1245). Overwrap item in
cushioning material (FSN 8135-584-3114) and place in
fiberboard container (FSN listed in SB 38-100 by box
size). Fill all voides with cushioning material, seal
container with tape (FSN 8135-297-6655). Materials are
identified in SB 38-100.

Section 6-3. DESTRUCTION OF MATERIEL TO PREVENT ENEMY USE

6-4. Destruction Methods and Priority
Attempt to salvage sighting and fire control
equipment and short supply items prior to destruction.

Destruction must be extensive and by methods and
priorities listed in following table so as to prevent repair
of cannibalization by the enemy.

TABLE 6-2. DESTRUCTION OF MATERIEL

METHODS:

BUMING. ..ot
MechaniCal.............eeeiiiiiiiiiiee e
D)LY 0010 ] 1111 ] o F N
GUNFITE e

PRIORITY:
Missile Sub-
SYSEEIM Lottt

Sighting and Fire
Control Equip-

152MM Gun-
[AUNCRET ...

Turret Electric
Drive Control.........ccceeeeviiiiiieiiiee e,

MISSIIES ..eveeeiee e
Maching GUNS..........ooeviiieiiiiee e

Power Plant.........coouueiiiiiiiiiieieeeeeee e

Transmitter

Tracker (mounted on M149 telescope mount).
Signal Data Converter

Modulator

Receiver

Gasoline, oil or incendiary grenades.

Axe, crowbar, pick mattock, sledge, or other heavy implement.
Ammunition or demolition charges.

Artillery, hand grenades, or anti-tank rockets.

XM44 Periscope

M119 Telescope

Night Vision Sight (Cal. .50 Machine Gun)
M48 Periscope

Breech Mechanism

Accessory Box
Amplifier Integrator
Power Supply Assembly
Gyro Selector

Fire in direction of enemy or destroy in conjunction with vehicle.

Destroy in conjunction with vehicle.




CHAPTER 7
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MATERIEL USED IN CONJUNCTION WITH MAJOR ITEM

7-1.

Firing Tables and Precautions
a. Firing Tables. DA Pam 310-3.

b.

Section 7-1. 152MM GUN-LAUNCHER GUIDED MISSILES

General Firing Precautions. TM 9-1300-206 and

AR 385-63.

TABLE 7-1. SHILLELAGH AMMUNITION DATA CHART

NOMENCLATURE GUIDED MISSILE GUIDED MISSILE
SURFACE ATTACK PRACTICE
MGM-51A MGM-51B MGM-51C MTM-51A MTM-51B MTM-51C
FSN * 1410-999- 1410-878- 1410-878- 1410-999- 1410-878-- 1410-878
0857 7219 7219 0132 7218 7218
Part Number 10070000 10154031 10153399 10121359 10153071 10153400
Missile color data;
Rocket motor section 2 Olive drab Olive drab
Color of data markings Yellow White

Color code markings of
nose cone

Black with 2-inch yellow band over
black

Olive drab with 2-inch blue band
over olive drab®

Container color data:

Basic overall color

Four inch corner
squares *

Data marking color

Olive drab

Yellow

Yellow

Olive drab

Brown

White

ICC shipping name
on container

ROCKET AMMUNITION WITH
EXPLOSIVE PROJECTILE

ROCKET AMMUNITION WITH
INERT LOADED PROJECTILE

Shipping classification

CLASS A EXPLOSIVE

CLASS B EXPLOSIVE

ICC placard type

EXPLOSIVE

DANGEROUS

Quantity distance 7 2
classification

group F F
! FSN applies to the missile and container as a unit of issue.

> Live rocket motor will have a 2-inch brown band around the motor case.

j The word INERT is stamped on the blue band in four places, 90 degrees apart.

Container corner markings are on diagonally opposite corners.
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TABLE 7-2. SERVICE UPON RECEIPT OF MISSILES

ITEM

ACTION REQUIRED

MISSILE CONTAINERS:
Data Marking and Color Coding ......ccccceveeevviiiiiiiieeneeeenn,
Lead SEaAIS......uuiiiiieeiiiiiiee e
SUIMACES. oo
Humidity INdIiCAtOr ........ccooiiiiiiiiiiee e

MISSILES. ..ot

] U1 =T o

Shorting CONNECTO...........cccuviiiieeee e

Assembly Attachment Points...........cccceeiiieiinine e,

NOSE CONe SEaAM .....oooiiiiiiiii
Color Coding and Data Markings ........cccccceeeeeeeiiicvnvvnnnnnn.

Make sure correct type of missiles has been received.
Must not be broken from latches.

Must not be punctured.

"40" and "50" dots must not be pink.

NOTE. If containers are defective do not open.
Return MISSILES to ammunition supply point. Report
discrepancies on DA Form 2415.

REMOVAL

NOTE. Except to perform inspections required
in missile containers must not be
opened until immediately prior to stowing missiles
in vehicle.

1. Depress pressure relief valve on container lid to
relieve any pressure.

2. Cut seals, unlatch and remove container lid.
3. Remove missile from container.

NOTE. 1. Exercise care in unpacking missiles
from containers to avoid denting or damaging missiles.
2. If humidity indicator "40" or "50" dot is
pink return missile and container to ammunition

supply point.

4. Replace lid on container.

5. Return all containers that are excess to unit
requirements to the ammunition supply point.

INSPECT
Must not be dented, cracked, scratched, or corroded.

WARNING: Reject all HEAT warhead missiles that
have dented nose cones.

NOTE. Scratches that have not displaced metal
are permitted.

Must fit tight and its surface must not be higher than
surface of missile skin. FWD arrow must point to-
ward nose cone.

All must fit tight and joints at attachment points must
not be loose.

Must not be separated.

Make sure correct type of missiles have been received.
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TABLE 7-2. SERVICE UPON RECEIPT OF MISSILES - Continued

ITEM ACTION REQUIRED
MISSILE AFT COVER:
Shear Screws Must be tight.
Ejector Rim Must not be dented.
Adapter Stop Must not be dented.
Cushioning Pads Not rolled or defaced.
Observation Windows Tight and not cracked. No evidence of internal moisture.
Firing Contractor Must fit tight.
Diaphragm Sealed and has no punctures.

NOTE. IF missile fails to pass any of the above checks, repack missile in its container and return to ammunition supply
point. Report discrepancy on DA Form 2415.

ASSEMBLY ATTACHMENT ADAPTER sTop  CUSHIONING PAD
7 " r/
/H// (<)) FIRING CONTACTOR
(1) DIAPHRAM
E EJECTOR RIM RA
—~
\
: \
SHORTING CONNECTOR SHEAR SCREW (3)
AFT COVER
q , } J >
' OBSERVATION
WINDOW
NOSE CONE
SEAM
WE 10910

Figure 7-1. Missile inspection points
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TABLE 7-2.1. SHILLELAGH AMMUNITION PERIODIC INSPECTION REQUIREMENTS

ITEM INSPECT

NOTE. Semiannual inspection will be performed by a contact team from the ammunition company. Notify the
supporting organization where inspections can be scheduled.

MISSILE CONTAINERS:

Humidity Indicator Inspect the humidity indicator on all containers on a
monthly basis, in accordance with[table 7-2

MISSILE AND CONTAINER: Semiannual visual inspection on a sampling basis of
basic load stock.

Annual missile test on a sampling basis of basic

load stock.
Dummy Guided Missile M29 and Semiannual visual inspection will be performed on
M29A all dummy missiles.

SURFACE ATTACK MISSILE

WARHEAD FEDERAL STOCK NUMBER

LOT NUMBER AMMUNITION LOT NUM?E’; e
MISS:
MONTH AND YEAR SERIAL NUMBER PART

YELLOW WHITE BROWN NUMBER
BAND N\ BAND \

o

— : o
WARHEAD SECTION LOADING
TYPE OF GM HEAT M131 0000 LBS | NDEX
EXPLOSI VE GUIDED MISSILE
SURFACE ATTACK

MGM-5iA -518, OR -51C
le——— (BLACK) (OL! VE DRAB) |

PRACTICE MISSILE

GUIDED MISSILE

BLUE WARHEAD SECTION
PRACTICE
'BA;:T> l\ M209 0000 LBS / BROWN
N / BAND
(4 PLACES :

......... T T =

TEMPE:L?:RCE; N MTm-s1a -518, OR -51C 5o
WE
f LIMITS (OLIVE DRAB)

Figure 7-2. Missile identification
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Section 7-2. CONVENTIONAL AMMUNITION FOR
152MM GUN-LAUNCHER M81 SERIES

7-2. General

a. Conventional ammunition for 152MM Gun-
Launcher M81/M81EL1 is classified as fixed ammunition.
The complete round is issued with projectile assembled
to the cartridge case. The propelling charge is not
adjustable.

b. A complete round of ammunition consists of all
components required to fire the weapon once. These
components consist of a primed cartridge case
containing the propelling charge and a projectile, fuzed
or unfuzed depending on type. The complete round is
loaded into the weapon as a unit. Dummy round, a one
piece inert round made of cast aluminum, is used for
training in loading and handling.

c. Authorized cartridges, round types and fuze
types are given inltable 7-3, and illustrated in figures 7-
3.1 through 7-3.4.

7-3. Firing Tables

Refer to FT 152-A-1.

7-4. Identification
a. General. Ammunition, ammunition components,
and packing containers are identified by painting and
marking. Complete rounds are identified by color
scheme and marking.

(1) Model. A model designation, assigned to
identify a particular design, is included in
the marking. Model designations consist of
M or XM and an arabic numeral.
Modifications are indicated by adding A or
E and an arabic numeral. M1A1, for
example, indicates the first modification of
an item for which the original designation
was M1. XM 409E5, as another example
indicates the fifth modification of an item
originally designated XM409.
Ammunition lot number. When
ammunition is manufactured, an
ammunition lot number, consisting of the
manufacturer's symbol and a number, is
assigned.

b. Painting. Artillery projectiles are painted to
prevent rust and to provide a ready means of

)

7-4.1

identification. Color codes used are given in[table 7-3]

7-5. Authorized Rounds

Only authorized cartridges will be used in this

weapon. Specific information, Federal Stock Numbers

and other pertinent data are listed in SC 1305/30-IL and

SC 1340/98-IL.

7-6. Preparation for Loading

a. General. Cartridges for 152MM Gun-Launcher

M81 series are fixed rounds and require no preparation

for firing except unpacking and inspection. Rounds are

marked for identification as shown in[figure 7-3.1] through
b. Firing Temperature Limits. Observe the following

safe temperature limits:

For all models except HE-T cartridge XM657E2:

Upper limit........cooeeeee e, +1250F
LOWEr lIMit.....ooeieeiiiee e -40 F
For HE-T cartridge XM657E2 only:
Upper imit .........oeeeeeeeieieiieiieieieveeeierenenns +1250F
Lower limit ..o t40 F

NOTE. Ammunition kept clean, dry, and at uniformly
moderate temperatures gives greater accuracy of fire.
Successive firing of cartridges from the same lot
minimizes dispersion at the target.

c. Special Instructions for Cartridge Canister, M625
Series.

WARNING: Before firing, assure that all personnel
are clear of dispersion area proper and are under cover
in immediate vicinity.

Canister cartridge M625 series is a flechette-loaded,
beehive type which functions immediately in front of the
weapon.  The flechettes are dispersed in a conical
pattern (f[g._7-3.5). 1 This presents no hazard to
personnel except in the cone area and immediate
vicinity.

adjust
This

NOTE. Before firing canister cartridge,
telescope reticle for a range of 1400 meters.
assures desired gun elevation of 17 mils.




d. Unpacking and Stowing.

NOTE. Retain packing materials for repackaging, as
required.

(1) Packaging.
(@ In order to protect the nonmetallic

cartridge case from moisture, each round
is packed in an elastomeric (stretchy
rubber) or neoprene barrier bag as follows:

(1) Rounds with cartridge cases M205
are packed in elastomeric
barrier bags. These cover the
cartridge case and extend flat up the
projectile body beyond the rotating
band.

(2) Rounds with cartridge cases M157

series are packed in

neoprene barrier bags. This bag
covers the cartridge case and is
drawn tight around the base of the
projectile, with a cuff folded back.

On cartridge M625 XM625) ONLY,

the bag extends flat up the projectile

body.

(b) A warning stenciled on each bag advises

the user to "REMOVE THIS BAG

IMMEDIATELY PRIOR TO FIRING."

(2) Marking of packaging. Markings on outer

and inner pack are given in table 7-3.1.

3)
@

Procedure.

Examine ammunition box markings to
determine identification.

Figure 7-3-deleted.

7-4.2
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CAUTION: Do not use axes, crow- bars or other

implements which may damage inner pack or
ammunition.
(b) Open outer pack.
(c) Remove bagged fiber container.
(d) Remove laminated barrier bag covering
fiber container.
(e) Open fiber container and remove bagged
cartridge and desiccant bags.
() Immediately inspect projectile and outside

of barrier bag for moisture. Reject
rounds which fail to pass this inspection
and return to ASP for disposition. Do not
use humidity indicator card on bag as |
inspection criterion,

CAUTION. Do not remove barrier | bag which covers
cartridge case until round is being chambered.

() Check markings on projectile to confirm
identification of round.

(h) Before placing round in stowage rack, fit

protective cover (issued with vehicle) over

cartridge case. Unfold cuff of barrier bag

so that it extends flat, covering projectile

rotating band inside protective cover.

NOTE. This protective cover is used over
elastomeric_and neoprene barrier bags as additional

protection for ammunition stowed on board vehicle.
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Figure 7-3.1. 152MM HE-T cartridge XM657E2

Figure 7-3.2. 152MM canister cartridge XM625

7-4.3
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Figure 7-3.3. 152MM HEAT-T-MP cartridge XM409E5

Figure 7-3.4. 152MM TP-T cartridge XM411E3

7-4.4



TABLE 7-3. ROUND TYPES AVAILABLE FOR 152MM GUN-LAUNCHER M81 SERIES
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IDENTIFICATION

ROUND CARTRIDGFE’ COLOR OF LOADING OF ACTION OF TACTICAL
CASE PROJ MARK ROUND FUZE USE
Cartridge, 152-mm: XMI57 Olive drab Yellow High explo- Super- Antipersonnel,
HE-T, XM657E2 w/ sive, TNT quick antimateriel
Fuze, PD: XM720E1
Cartridge, 152-mm: M205 Black Yellow High explo- Super- Armor de-
HEAT-T-MP, quick sive, shaped feating, anti-
M409A1 w/Fuze, charge personnel,
PIBD: M539 (Comp B), antimateriel
tracer
Cartridge, 152-mm:; M157 Same Same Same Same Same
HEAT-T-MP,
M409 (XM409E5)
w/Fuze, PIBD:
M539 (XM539E4)
Cartridge, 152-mm:; M205 Olive drab White Flechette Unfuzed Antipersonnel
Canister, M625A1 (white (effective in
diamond dense foliage)
S
indicate
fle-
chettes)
Cartridge, 152-mm: M157 Same Same Same Same Same
Canister, M625
(XM625)
Cartridge, 152-mm: M205 Blue White Inert pro- Unfuzed Target
TP-T, M411A3 jectile with practice
tracer
Cartridge, 152-mm M157 Same Same Same Same Same
TP-T, M411A2
Cartridge, 152-mm:; M157 Same Same Same Same Same
TP-T, M411A1
(XM411E4)
Cartridge, 152-mm: M157 Same White Inert pro- Super Same
with one | jectile w/ quick
yellow live fuze,
band tracer, and
spotting
charge
Cartridge, 152-mm:; Blue White Inert Unfuzed Training

Dummy M596

7-4.5
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NOTE. APPROXIMATELY A 10.5-METER INCREASE
IN ARC WIDTH RESULTS FOR EACH ADDITIONAL
50 METERS OF RANGE.

MOD M8!
OR MBIE]
GUN
LAUNCHER . A t ‘ ‘
0 fee="TF-um  Fam  fam am 53M 6IM 714M ssIM
[~ 50M Ol o
100M >
-t 150M —
- 200M >
e 250Mm >
- 300M —
350M —>
400M > WE 70028 |
Figure 7-3. 5. Dispersion pattern - canister cartridge M625 series.
Table 7-3.1. Marking of Packaging
Markings Outer Pack Inner Pack
(Eiber Container)
Department of Transportation
(DOT) Shipping Designation X
Federal Stock Number (FSN) and
Department of Defense Identification X
Code (DODIC)
Department of Defense X
Ammunition Code (DODAC)
Ammunition Lot Number X X
Gross weight of packing container X
and contents
Cubical displacement of packing X
container
Date manufactured X
Descriptive nomenclature of X X
packed item
Caliber and weapon designation X X
7-4.6




7-7. Preparation for Firing
a. Remove ballistic protective cover.
round from rack.

b. Assure that round is free of sand, mud, snow,
ice, grease or other foreign matter. Contamination may
result in hot residue in gun chamber.

c. Check cartridges visually for damage to
projectile body, ogive, rotating band and band coating
which might result in difficulty in chambering the round.

d. Do not use firing mechanism adapter when firing
rounds assembled with cartridge cases M205.

e. Assure that area to rear of forcing cone in tube
and chamber is clear of residue.

f. Assure that internal portion of breech U
(including firing mechanism) and chamber of cannon are
dry.

a. Remove barrier bag as cartridge is shoved into
gun tube, checking for obvious case and primer damage
which might result in difficulty in chambering the round.

h. If any pieces of smoldering residue are visible
after firing, do not remove barrier bag of subsequent
round until residue is extinguished and gun tube cleared.

i. In case of misfire, check for dirty firing
mechanism. Clean firing mechanism before replenishing
main gun ammunition.

Remove

WARNING: Inspect unpacked cartridges which have
been dropped for separation of cartridge case from
projectile; separation of base of case from case body;
open cracks in cartridge case; dented projectiles; and
loose windshields (nose caps). Return rejected
cartridges to ASP for disposition.

j. Strict observance of firing temperature limits is
mandatory [para 7-6b).

NOTE. Barrier bags may be difficult to remove at -
250F or below.

7-4.7
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k. If firing is interrupted, remove round From
chamber of hot weapon promptly to prevent cook-off.
(See chapter 3).

NOTE. Repeated loading and unloading of the same
round may result in a misfire.

7-8. Cartridges Prepared for Firing But Not Fired
CAUTION: Do not reuse cartridges which have been
ejected from weapons by ramming. Ejection difficulty
may have been caused by some nonstandard condition
in the ammunition and, also, the fuze may have been
damaged during the ramming process.

a. Assure that detent pin is in the retracted position
prior to any removal action. (Detent pin must be held in
retracted position while round is being dechambered).

b. Do not use missile cap extractor to remove
round from chamber. (Extractor is intended only for fired
missile cap.) Ram cartridge gently if it cannot be
removed by hand. Take care to catch rammed round
before it drops to floor of vehicle.

c. Holding round securely replace barrier bag and
ballistic protective cover. Stow in appropriate rack and
use first in subsequent firings.

d. If ammunition is subsequently returned to ASP,
repack in original packing, including barrier bag.

7-9. Maintenance
WARNING:

1. Do not expose ammunition to extreme
temperatures. Do not expose to direct sunlight,
flame or other sources of heat. (Non-metallic
cartridge cases used with this ammunition are
easily ignited by cigarette embers, smoldering
residue, etc.

2. Handle explosive ammunition with utmost care.
Do not drop, drag, throw, tumble or strike
packaged or unpackaged ammunition.
(Explosive elements in _primers and fuzes are
sensitive to shock.)

3. Do not expose ammunition to rain, excessive
humidity or ground moisture. (Otherwise, short
ranges _and excessive residue may result.)
Protect electric primer from sources of electricity
to preclude accidental functioning.




Care.

I

(1) Ammunition is packed to with stand conditions
ordinarily encountered in the field. Keep packing
boxes from becoming broken or damaged.

(2) Since ammunition is impaired by moisture, frost,
extreme temperatures and foreign matter (mud,
oil, etc.), observe the following:

(@) Do not break moisture-resistant seal on
container until ammunition is to be used or
stowed in vehicle.

(b) Shield ammunition from sources of high
temperatures (e.g., direct rays of sun).

o)

Handling.

(1) Cartridge cases are damaged easily; protect
from hard knocks and blows.

(2) Protect cartridge during handling from moisture
and foreign matter. Do not remove barrier bag
until round is being chambered.

(3) Protect fuzes, primers) and rotating bands at all
times from foreign matter and impact.

c. Maintenance.

WARNING: Never alter ammunition or components.

(1) Procedures.

CAUTION: Do not remove barrier bag during

inspection of unpacked ammunition.

(@) Inspect packaged ammunition stored in
dry, cool and well ventilated indoor storage
at least once a year. Inspect packaged
ammunition protected only against direct
rain and sunlight (e.g., tarp covered,
outdoor storage) at least once a month.
Inspect unpackaged ammunition in
storage and outside of packaged
ammunition exposed to direct rain or
sunlight once a day. Open boxes or
containers which show evidence of severe
contamination or deterioration, and inspect
ammunition. Do not open sealed boxes or
containers for inspection purposes only.

7-4.8
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(b) Inspect tank-stowed or other unpacked
ammunition every three months
(preferably  during  vehicle quarterly
maintenance inspection). Conduct as
below:

1. Examine barrier bag for nicks, tears,
and loose fit.

IS

Without removing barrier bag,
examine each round. Reject for
separation of cartridge case from
projectile or separation of base of
case from case body.

3. Repack rejected rounds (see below,
paragraph 7-9_(3)), marking
container to indicate type of
damage. Return rejected rounds to
ASP for disposition. ASP or higher
echelon may remove bag and
visually inspect round for disposition
purposes.

(c) Protect bagged cartridge cases from
exposure to water or oil as follows:

1. Fix oil and water leaks in vehicle
promptly.

N

Close hatches before hosing down
outside of vehicle.

3. Take care, when lubricating internal
parts of hull or turret, to prevent oil

or grease contamination of either

ammunition or stowage racks.

(2) Ammunition prepared for firing. But not fired.

(@) Return such ammunition
condition and packing.

to original

(b) Include barrier bag and laminated barrier
bag as part of repacking operation.

(c) Mark appropriately and use first in
subsequent firings in order to keep stocks
of open packings to a minimum.



(3) Unserviceable ammunition.

(@) Conspicuously mark unserviceable -
ammunition or explosive components
UNSERVICEABLE, and return  to
ammunition supply  personnel for
disposition.

(b) Repackage ammunition in original -
containers. If original container is
unsuitable, use expended packing
material and transfer all markings.
Conspicuously mark all layers of packing
UNSERVICEABLE.

7-10. Storage

WARNING: Avoid exposure of ammunition and
ammunition components to direct sunlight. (Ammunition
exposed directly to sunlight, or in unventilated
containers, inclosures. shelters. freight cars, closed
vehicles and similar structures exposed to direct sunlight,
may reach temperatures exceeding upper storage

limits.)

a. Storage Temperature Limits. Except as
otherwise specified, observe the following limits;

Lower limit: -650F.
Upper limit: +1450F.

b. Sites.

WARNING: Do not store ammunition under trees or
adjacent to towers or other structures that attract

lightening.

When ammunition must be stored in the open, select a
storage site free of power lines, electric cables and
readily ignitable and flammable materials. Sites should
not be adjacent to reservoirs, water mains or sewer lines.
Sites should be level and well drained.

C 10, TM 9-2350-230-12

c. Provisions.

(1) Use heavy, well supported dunnage to keep
bottom tier of stack off ground and to prevent it
from sinking into ground.

NOTE. A hard stand of blacktop or gravel and sand
is preferable to excessive use of dunnage.

Allow at least 6 inches of space beneath pile for air
circulation. Dig suitable trenches to prevent water from
flowing under pile.

(2) Provide nonflammable or fire resistant covers
(e.g., tarpaulin) for all ammunition. Maintain an
air space of approximately 18 inches between
cover and ammunition. Keep cover at least 6
inches from pile on ends and at sides, to permit
circulation of air.

(3) Store ammunition containers with top sides up.
(Labels or markings on boxes and containers
indicate which side should be up.)

(4) Minimum distances permitted between given
quantities of 152MM rounds and inhabited
buildings, etc., for ammunition in quantity-
distance class 5 (TP-T and canister) and class 7
(HE-T and HEAT-T-MP) are indicated in TM 9-
1300-206.

Paragraphs 7-11 and 7-12 - deleted.

(7-4. 10 blank)/7-4. 9



C 10, TM 9-2350-230-12

Section 7-3. COMMUNICATIONS EQUIPMENT

7-13. Communications Data

The following tables and illustrations provide data for
communications equipment. Additional information will
be found in TM 11-5820-401-10 and TM 11-5820-498-
10.

a. Radio Set AN/VRC-12. The AN/VRC-12 can
monitor two channels simultaneously, or one channel
can be monitored while transmitting on the other, and
has ten (10) preset channels.

b. Radio Set AN/VRC-46. The AN/VRC-46 is
similar to the AN/VRC-12, except that monitoring an
additional channel is not possible. Also, the receiver-
transmitter is manually tuned; no preset channels are
available.

c. Radio Set AN/VRC-47. The AN/VRC-47 is used
in installations where preset channels are not required.
Two channels can be monitored simultaneously or one
channel can be monitored while transmitting on the other
channel.

7-5

d. Radio Set AN/VRC-53. The AN/VRC-53 consists
of receiver- transmitter RT- 505/PRC- 25 and amplifier-
power supply OA-3633/GRC, and provides short range
communication with crew served vehicles and other
support elements.

e. Amplifier, Audio Frequency AM-1780/ VRC. The
AM-1780/VRC is used to select the mode of operation, to
provide connections to an external field telephone, and to
amplify the intercom and radio signals.

f. Universal Communications Harness for AR/AAV,
FT, 152MM, M551. The universal communications
harness consists of antennas, adapters, cables, mounts,
the AN/VIC-1 (VC), control boxes, and is installed

equipment.

g. Controls, Intercommunication Set C-226/V RC,
C-2297/VRC, and C-2298/VRC. The C-2297/VRC and
C-2298/VRC are used to provide intercom facilities and
to extend use of the radio set to crew members. The C-
2296/VRC includes a handset which permits personnel
outside the vehicle to communicate with those inside and
to use the facilities of the radio set.
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TABLE 7-4. RADIO SETS AN/VRC (BASIC UNITS) AND INTERCOMMUNICATION EQUIPMENT

MAIN ITEMS COMPRISING AN
OPERABLE EQUIPMENT

Receiver-Transmitter Radio RT-246/VRCL(fig. 7-4)
Receiver-Radio R-442/VRC[(fig. 7-4)
Cover CW-649/VRC
Receiver-Transmitter, Radio RT-524/VRC
Cover CW-653/VRC
Amplifier-Power Supply AM-2060/VR
Receiver-Transmitter RT-505/PRC-25
Universal Communications Harness
Installed Equipment Consisting of:
Mounting Mt - 1029/VRC
Mounting Mt - 1089/VRC
Amplifier Audio Frequency AM1780/VRC
Control C-2296
Control C-2297/VRC
Control C-2298/VRC
Cable Assy R. F. CG-1773/U (4-ft)

Cable Assy R. F. CG-1773/U (12-ft)

Cable Assy S. P. Elect CX-4722/VRC (5-ft)
Cable Assy S. P. Elect CX-4732/VRC (5-ft)
Cable Assy S. P. Elect CX-5058/VRC (9-ft)
Cable Assy S. P. Elect CX-4723/VRC (2-ft)
Cable Assy S. P. Elect CX-4723/VRC (3-ft)

Cable Assy S. P. Elect CX-4723/VRC (14-ft)
Cable Assy Power CX-4721/VRC (2 ft 6 in)
Cable Marker Kit

Mast Base AB-558 (see note)

Antenna Matching Unit MX-2799/VRC
Base, Antenna Support AB-719/VRC
Adapter UG-306B/U

Adapter UG-273/U

STOWED ITEMS:

Antenna, Element, AT-1095( )/VRC
Antenna, Element, AT-1096( )/VRC
Mast Section MS-116

Mast Section MS-117

Mast Section MS-118

Antenna Tie Down Kit

Bag CX-870 (SC-D-279907)
Antenna Sleeve (Commercial Item)
Installation Instructions

QUANTITY PER RADIOSET
12 46 4 53
1 0 0 0
1 0 1 0
1 0 1 0
0 1 1 0
1 1 1 1
0 0 0 1
0 0 0 1
) @) ) @)
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A. INTERCOM CONTROLS AND AMPLIFIER UNIT.

B. COMMUNICATIONS TRANSMITTER, RECEIVER, AND MOUNTS.
WE 10899
Figure 7-4. Radio set AN/VRC-12 installed

77



A. INTERCOMMUNICATION SET ACCESS DOOR.
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C. INTERCOMMUNICATION SET C~2296/VRC CONTROL,

Figure 7-5. Intercommunication set C-2296/VRC control installed
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B. INTERCOMMUNICATIONS SET CONTROL BOX

WE 10881



CHAPTER 8
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section 8-1. GENERAL

a. Chapters 8, 9, 10, and 11 contain organizational
maintenance instructions for hull, power plant and turret
components. When the nature of repair, modification or
adjustment is beyond the scope of organizational
maintenance, material will be referred to support
maintenance.

b. lllustrated maintenance procedures follow one of
three fasic categories:

(1) Removall/installation by numerical
sequence.

(2) Descriptive step-by-step
removal/installation.

(3) Exploded view with legend for
replacement of unserviceable components
as required.

c. Refer to LO 9-2350-230-12! for organizational
lubrication instructions.

Preventive Maintenance Services
These services are performed by organizational
maintenance personnel with the assistance of the vehicle
crew. The intervals and items to be checked by
organizational maintenance personnel are listed under
pertinent assembly or component in[table 8-17]

8-2.

8-3. Repair Parts

a. Repair parts, tools, and equipment are available
to the organizational mechanic to perform those
maintenance functions allocated to organizational
maintenance personnel.

b. Remove preservative material from all spare
parts before installing.
8-4. Special and Improvised Tools and Equipment
a. Special tools and equipment will be found in

Standard and commonly used tools and
equipment having general application to this

8-1

materiel are authorized for issue by tables of allowances
(TA) and tables of organization and equipment (TOE).

b. An improvised tool (gage) to facilitate control
cable adjustment is illustrated in figure 8-0I
8-5. Painting and Restencilling Vehicle Markings
a. Painting Instructions. Preparation of the materiel
for painting, methods of painting, and material to be used

are contained in TB 746-93-1 and TM 9-213. Instructions
for camouflage painting are contained in FM 5-20.

b. Restenciling Vehicle Markings. When required
to insure legibility, restencil in accordance with
instructions contained in[table 8-2

8-6. Application of Adhesives

a. Clean surfaces to be bonded with toluol cleaner

(FSN 6810-257-2486). Surface must be free of grease,
paint, talc, soapstone or any other foreign substance.

b. Stir adhesives until fluid. Apply an even coat of
adhesive to each mating surface. Let dry to touch. (In
any event, no less than 1/2 hour -24 hours is optimum -
temperature and humidity will be a controlling factor in
drying time.)

c. Apply another even coat of adhesive to both
previously coated surfaces. Let dry until tacky (approx.
20 min.), but no longer transfers to the finger when
touched lightly.

d. Press rubber or fabric to metal or other mating
surface applying pressure by using a roller or other
suitable tool to insure full contact between surfaces.

CAUTION: Do not attempt to pull or pry on either
bonded surface after mating.
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TABLE 8-1. SPECIAL TOOLS AND EQUIPMENT

ITEM IDENTIFYING FIG.
NO ITEM NUMBER REF. USE
HULL, SUSPENSION, ANPp POWER PLAN]
1 ADAPTER: brake spline 5120-906-1051 9-39 To adjust vehicle brakes.
(8355955)
2 ADAPTER: torsion bar pullef 5120-901-6181 Used with PULLER 5120-313-
(10954004) 9496 to remove and install
No’s. 2 and 3 torsion bars.
3 FIXTURE: track 4910-906-1053 Used to disconnect and
(10955739) connect track.
4 GAGE: pressure kit 4910-572-8612 8-1 Used to check transmission
(8356176) oil pressure.
5 GAGE: sprocket wear 5210-906-3706 9-72 Used to check sprocket
(10954023) for wear.
6 HANDLE 5120-034-0884 Used with removers and
(10914196) replacers.
7 INSTALLER: bearing cone 4910-906-1064 [9-64] Used to install road wheel
(10954367) arm spindle inner bearing
cone.
8 PIN: drift 5120-678-2795 9-80 Used to remove and install
(10861180) [9-81l track pin.
9 PUNCH 5120-910-3738 [9-65) Used to remove road wheel
(10954017) housing inner seal.
10 REGULATOR, accumulator | 4910-766-3354 19-16 Check or recharge air box
charging accumulator nitrogen
pressure.
11 REMOVER 5120-907-0696 Used to remove shock ab-
(10954000) [9-74] sorber; with screw removed,
use as torsion bar cover and
anchor cover wrench.
12 REPLACER: bearing 5120-906-1062 Used with handle 5120-034-
(10954006-1) 0884 to replace sprocket hub
inner bearing cup.
13 REPLACER: bearing cup 5120-906-1063 9-73 Used with handle 5120-034-
(10954006-2) 0884 to replace sprocket hub
outer bearing cup.
14 REPLACER: oil seal 5120-906-1057 [9-65] Used with handle 5120-034-
(10954007-1) 0884 to replace idler hub oil
9-73 seal; road wheel arm support

82

housing outer oil seal; sprocket
hub outer oil seal.
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TABLE 8-1. SPECIAL TOOLS AND EQUIPMENT - CONTINUED

ITEM IDENTIFYING FIG.
NO ITEM NUMBER REF. USE
HULL, SUSPENSION, AND POWER PLANT - CONTINUED
15 REPLACER: oil seal 5120-906-1056 Used with handle 5120-034-
(10954007-2) 0884 to replace sprocket hub
inner oil seal.
16 REPLACER: oil seal 5120-906-1055 [9-69 Used with handle 5120-034-
(10954007-3) 0884 to replace road wheel
arm support housing inner
oil seal.
17 REPLACER: oil seal 5120-906-1054 [9-64] Used with handle 5120-034-
(10954007-4) 0884 to replace road wheel
arm spindle oil seal.
18 REMOVER 5120-999-4055 Used with puller 5120-313-
11604833 9496 to remove road wheel
arm and torsion bar anchor.
18.1 REMOVER ASSY: road 11643803 9-64 Used to remove road wheel
wheel spindle spindle.
19 REMOVER AND REPLACER| 5120-906-1058 Used with handle 5120-034-
(10954003-3) [9-73 0884 to remove sprocket hub
inner bearing cone and oil
seal; replace road wheel arm
support housing inner bearing
(use with thrust collar).
20 REMOVER AND REPLACER| 5120-906-1059 9-65 Used with handle 5120-034-
(10954003-2) 19-69 0884 to remove idler hub
inner bearing cone and oil
seal; replace No. 2 and 3
road wheel support housing
outer bearing.
21 REMOVER AND REPLACER| 5120-906-1060 Used with handle 5120-034-
(10954003-1) 0884 to remove road wheel
arm hub outer oil seal and
bearing cone; replace road
wheel arm hub inner bearing
cup.
22 REMOVER AND REPLACER| 5120-906-1061 [9-64] Used with handle 5120-034-
(10954005) 9-73 0884 to remove sprocket hub
outer oil seal and bearing
cone; replace road wheel
arm hub outer bearing cup.
23 SLING: lifting 4910-907-8990 9-5 Used to remove and install

(10954024)

8-3

power plant. (May also be
used to remove and install
grille and access cover.)
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TABLE 8-1. SPECIAL TOOLS AND EQUIPMENT - CONTINUED

ITEM IDENTIFYING FIG.
NO ITEM NUMBER REF. USE
HULL, SUSPENSION, AND POWER PLANT - CONTINUED
24 | WRENCH: fan pulley 5120-907-0698 Used to remove and installl
(10954016) fan pulley retaining nut.
25 | WRENCH: idler hub 5120-901-4282 Used to remove and install
(10954002-2) idler hub retaining nut.
26 | WRENCH: spindle 5120-901-4283 [9-76] Used to remove and install
(10954002-1) road wheel arm retaining
nuts.
27 | WRENCH: sprocket hub 5120-901-4294 Used to remove and install
(10954002-3) sprocket hub retaining nut.
SPECIAL EQUIPMENT FOR OPERATING POWER PLANT OUT QF VEHICLE (FI¢.9-10)
KIT: Consisting of 11643870
items 28 through 34
28 ADAPTER: coupling to hose 4730-921-3242 19-10) Four (4) required. Fuel
inlet and return lines.
29 CABLE: ground 4910-084-0789 [9-10 One (1) required From
(10913655) power plant-to-vehicle
ground.
30 | CABLE: power 5180-245-4280 One (1) required From
10954635 generator harness-to-vehicle
voltage regulator.
31 | CABLE: power 4910-045-4275 [9-10] One (1) required From
10954664 power plant harness-to-
vehicle harness.
32 | COUPLING: quick disconnect 4730-738-8571 [9-10 Two (2) required. Used
(7388571) with hose assembly MS
28741-8-1200.
33 | HOSE: fuel 4720-803-7667 9-10 Two (2) required. Fuel
MS 28741-8-1200 inlet and return lines.
34 | LEAD: engine starter 2720-059-5777 One (1) required Main

C-11605661

power cable-power plant
starter-to-battery circuit.
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TABLE 8-1. SPECIAL TOOLS AND EQUIPMENT - CONTINUED

ITEM IDENTIFYING FIG.
NO ITEM NUMBER REF. USE
TURRET ELECTRIC DRIVE, MISSILE, ARMAMENT, AND SIGHTING AND FIRE CONTROL
TOOL KIT, GUN AND 4933-921-7335
TURRET: supplemental, 5910335
organizational main-
tenance
Consisting of:
34.1 PROD TEST: test-electrical 6625-678-0657 Used with multimeter.
connector 10394564-010
34.2 | ADAPTER: socket wrench 5120-227-8088 11-13 Used with wrench assy.
1/2 x 3/4 GGG-W-641 4933-915-8560 to remove/
install firing probe.
34.3 MULTIMETER: 6625-553-0142
35 | Deleted. (See ETHYL
ALCOHOL, Sect. B-3
App. 1)
36 Deleted - See item 51
37 SOCKET WRENCH ATTACH- 5120-683-8597 11-13 Used to install firing probe
MENT SOCKET HEAD SCREW: cover and guard.
3/16 hex plug end size
38 | SOCKET WRENCH ATTACH- 5120-596-8508 [10-26 Used with TORQUE WRENCH
MENT SOCKET HEADSCREW:| 5120-821-3441 to remove or
1/4 hex plug end size install optical tracker.
39 SOCKET WRENCH ATTACH- 5120-243-1674 10-21 Used with TORQUE WRENCH
MENT-SOCKET HEAD SCREW [10-22 5120-821-3441 to remove or
5/16 plug end size install optical transmitter.
39.1 SOCKET WRENCH ATTACH- 5120-596-1199
MENT SOCKET HEAD SCREW;
3/8 hex end
39.2 SOCKET WRENCH ATTACH- 5120-585-6237
MENT SOCKET HEAD SCREW;
1/2" sq dr, 3/8 hex plug end
size
40 PLIERS: slip-joint 5120-624-8065 Removing and installing
electrical harness connec-
tors as required.
40.1 PLIERS: 5120-247-5177 Use as required.
40.2 PLIERS: retaining ring 5120-464-4777 11-10. Used to remove shap ring

(check valve)

11578314

8-5

when disassembling check
valve
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TABLE 8-1. SPECIAL TOOLS AND EQUIPMENT

ITEM IDENTIFYING FIG.
NO ITEM NUMBER REF. USE
TURRET ELECTRIC DRIVE, MISSILE, ARMAMENT, AND SIGHTING AND FIRE CONTROL-CONT.
40.3 PULLER TOOL: check valve 4933-117-9351 11-10.1 Used to remove check
11578228 valve assembly from gun
tube.

40.4 SCREWDRIVER: jewelers 5120-180-0728 To adjust balance potentio-
meter in accessory box,
amplifier-integrator, and
relay boxes.

40.5 | ALIGNMENT TOOL: 5120-227-7291 To adjust balance potentio-

GG-A-450 meter in accessory box,
amplifier -integrator, and
relay boxes.

40.6 | SOCKET, SOCKET WRENCH: 5120-261-2823 [11-13 Used to remove/install

3/4 drive, 1-5/8 opening firing probe outer nut.
41 | TEST SET: electrical drive 4933-909-9356 Used to check out turret
(11586473) electric drive control
system.
42 Deleted
42.1 | SERVICING TOOL, CHECK 4933-464-4776 [11-10.2 Used to disassemble and
VALVE: 11578313 [11-10. 3 clean check valve.
43 Deleted (See TOLUENE,
Sect. B-3 App. II)
44 Deleted
45 | WRENCH, SPANNER: 5120-915-8572 [11-14] To remove and replace
11577226 breech mechanism drive
motor.
46 | WRENCH, ASSEMBLY: 4933-915-8560 11-13 To remove and replace
11576797 breech mechanism firing
probe nut.
46.1 | WRENCH: check valve plug 4933-111-6734 [11-10.1 Used to remove/install
11578063 check valve plug.
a7 Deleted
48 | WRENCH, TORQUE: 5120-242-3263 As required.
(0 - 350 ft-Ib)
49 | WRENCH, TORQUE: 5120-821-3441 As required.

(100 - 750 in. -Ib)

8-6
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TABLE 8-1. SPECIAL TOOLS AND EQUIPMENT - CONTINUED

ITEM IDENTIFYING FIG.
NO ITEM NUMBER REF. USE
50 Deleted
MISCELLANEOUS SPECIAL EQUIPMENT
51 RIVER: hex head (1/8") 5120-596-0934 10-21 Used with TORQUE
10-22 WRENCH 5120-598-6906

to remove or install
optical transmitter.

2-1/4

N6

2-7/8

le— 7 /8 —>

TOOL MAY BE FABRICATED FROM
1/16 OR 1/8 INCH ALUMINUM,
STEEL, PLEXIGLASS, OR FIBERBOARD,

TOLERANCE ON ALL DIMENSIONS
IS £1/32 INCH.

REFER TO FIGURES 9-53 AND 9-53.1
FOR USE OF TOOL

WE 12150]

Figure 8-0. Improvised tool for adjusting land steer control
cables and linkage.

8-6.1
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TABLE 8-2. STENCIL LOCATIONS AND SPECIFICATIONS

STENCIL LOCATION

NOTE 1. Stencils maybe one or more lines as space permits,
with 1/4-inch spacing between lines and each letter to be
0.100 thick x 1/2 inch high.

NOTE 2. Paint exterior letters white and interior letters

black (SPEC-TT-E-48).

TURRET EXTERIOR
CAL. .50 AMMO Between Cal. .50 ammunition footmans loops on turret upper
slope plate (6 stencils on left side and 1 on right side).

WATER CAN Between water can footman loops at front of turret ventilating
fan.

NOTE. The following stencils are located on turret rear
upper slope plate and are for O.E.M. equipment which is
carried in turret stowage rack.

BEDROLL Left center portion of rack.

3 BEDROLL Below FIELD PACK stencil.

FIELD PACK Right center portion of stowage rack.

3 FIELD PACK Below BEDROLL stencil.

FLAG SET Below SPARE ANTENNA stencil.

HELMET (4) Evenly spaced across top portion of turret stowage rack.

PAULIN Below SPARE BARREL stencil.

RATIONS Below 3 FIELD PACK stencil.

SPARE BARREL Right of stowage rack center net strap and at lower portion of
slope plate.

SPARE ANTENNA Left of stowage rack center net strap and at lower portion of
slope plate.

TURRET INTERIOR
AMMO 7.62MM Left front on turret floor under ammunition box.

BINOCULARS On front of binoculars bracket which mounts to left side of
commander’s sub-floor.

CANTEEN One on left front leg bracket of commander’s sub-floor.
One on vertical ammunition rack front support.

One on rear side of 7.62-MM ammunition feed box.
FLASHLIGHT Above flashlight holder to right of commander.

GAS MASK One at left front of loader on turret lower slope plate.
One at left front of loader on turret upper slope plate.

8-6.2




TABLE 8-2. STENCIL LOCATIONS AND SPECIFICATIONS - CONTINUED

TM 9-2350-230-12

STENCIL LOCATION
TURRET INTERIOR - Continued
GRENADES One above grenade bag to right of command-

7.62-MM SPARE BARREL

M37 PERISCOPE

NIGHT VISION DEVICE

ODDMENT BOX

AXE

BORE BRUSH

CLEANING STAFFS

CROWBAR

MATTOCK

MATTOCK HANDLE

RAMMER

SHOVEL

TOW CABLE

er. One on protective screen frame above
grenade bag to left of loader.

On turret roof above loader.

On bottom of M37 periscope rack which is
mounted to left front of turret roof.

Above night vision device cover which
mounts to turret upper slope plate - left
front.

One on each door of oddment box located un-
der loader’s seat.

HULL EXTERIOR

Above bracket which secures axe head to en-
gine access cover.

Rearward on battery access cover just below
hinged portion of cover.

Centered between two brackets which secure
cleaning staffs on lower portion of engine
access cover.

Centered between two brackets which secure
crowbar on engine access cover.

Left of strap which secures mattockl on en-
gine access cover.

Between two brackets which secure mattock
handle on engine access cover.

Forward on battery access cover just below
hinged portion of cover.

On bracket which secures shovel blade on
engine access cover.

To right of strap which secures tow cable
eyes at top center of engine access cover.

8-7



TABLE 8-2. STENCIL LOCATIONS AND SPECIFICATIONS - CONTINUED

TM 9-2350-230-12

STENCIL

LOCATION

TRACK FIXTURE

CAL .50 AKLO

CANTEEN

COOK STOVE

GASMASK

7.62-M4 AAMO

PAMPHLET BAG

PERISCOPE AND SPARE

HEAD

RATIONS

SUBMACHINE GUN

SUBMACHINE GUN AMMO

HULL EXTERIOR - Continued
Centered on battery access cover just below
hinged portion of cover.

HULL INTERIOR

On torsion bar tunnel at rear center of
driver’s seat.

On bulkhead below canteen bracket, left
rear of driver.

On bracket which secures stove to bulkhead,
left rear of driver.

On hull upper right slope plate, to right
of driver.

One on hull floor, right rear of driver in
back of torsion bar tunnel. One on torsion
bar tunnel, right rear of driver’s seat.

On hull upper right slope plate, to right
of driver.

On periscope box attached to hull roof,
right of driver.

On torsion bar tunnel at rear center of
driver’'s seat.

On bracket which secures gun to hull roof,
left rear of driver.

On bracket which secures ammo to hull roof,
left of driver.
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Section 8-2. TROUBLESHOOTING

NOTE. All references to M55IA1 in this section pertain to vehicles equipped with laser

range finder.

8-7 Scope

a. This section contains troubleshooting
information and provides tests for locating and correcting
some of the troubles which may develop in the vehicle,
armament, or sighting and fire control materiel. Each
symptom of trouble or malfunction given for an individual
unit or system is followed by a list of probable causes
and corrective actions necessary to remedy the
malfunction.

b. If a specific trouble, test, or remedy is not
covered in this manual, proceed to isolate the system in
which the trouble occurs; then locate the trouble. Do not
neglect the use of any test instruments such as
ohmmeter, voltmeter, ammeter, multimeter, test lamp,
hydrometer, or pressure and vacuum gages that are
available. Standard automotive theories and principles of
operation apply in troubleshooting the vehicle. Standard
armament procedures apply in trouble-

shooting the armament. Question the vehicle crew to
obtain the maximum number of observed symptoms.
The greater the number of symptoms of trouble that
can be evaluated, the easier will be the isolation of the
defect.

c. Tests and remedies provided in this section are
governed by the scope of organizational level of
maintenance.

d. Troubleshooting information is listed in[fable 8-41
which gives the symptoms of troubles usually
encountered, with the necessary corrective action. If the
corrective action does not remedy the trouble, notify
support maintenance.

e. Refer to table 10-3 for additional information on
testing, malfunctions, and remedies for the turret electric
drive control system.

(8-8.2 blank)/8-8.1
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TABLE 8-2.1. TROUBLEDHOOTING INDEX

TABLE TABLE
COMPONENT REFERENCE COMPONENT REFERENCE
Transmission [8-3; 16,[8-4! Turret Elec. Drive Control 82,[8-4]
Engine 1[8-4 Turret Traverse Mechanism 99,[8-4
Hull Electrical 41[8-4 Elevating Mechanism 103,[8-4]
Generating System 42,[8-4 Conventional Weapons Elect. 110,[8-4|
Tracks and Suspension 46,[8-4) Missile Subsystem 115[8-4|
Personnel Heater 51,[8-4] M81 Gun-Launcher 122(8-4]
Winterization Kit 60,[8-4 Gun-Launcher Mount 131[8-4]
Bilge Pump 67,[8-4 Sighting & Fire Control 136,8-4|
Turret Elec. Accessories 72,[8-4 Ohmmeter Method of
Commander’s Cupola 78,[8-4] Electrical Troubleshooting

8-8. Engine

a. Starting, fuel, lubrication, coolant, and oil cooling
systems are all regarded as being part of the engine, and
will be treated as such in this manual. Trouble in any one
of these systems will be reflected in engine performance;
therefore, corrective action for these troubles is
contained in the engine section of the troubleshooting
table.

b. When troubleshooting the engine or one of the
systems mentioned in a. above, open the power plant
exhaust grilles for access to components of the engine
or its various systems.

c. During all tests, observe pressure and
temperature warning lights on driver’s indicator panel.

d. Check engine oil and water, and transmission oil
levels before starting the engine. Add if necessary.

e. Warm up engine to operating temperature
before conducting tests.

f. Check engine stall speed|(table 8-17 sequence
64).

8-9. Transmission

a. Transmission Oil Level. Before making pressure
tests, check transmission oil level and add oil if
necessary. The cross drive transmission does not burn
or use oil as an engine does. Consequently, if
transmission oil level is found to be low at frequent
checking periods, the cause is due to leakage.

Source of leakage must be determined and the condition
corrected to avoid damage to transmission. Notify
support maintenance.

CAUTION: Remove drive shafts [(fig. 9-71) when

pressure checking transmission in vehicle.

b. Pressure Check Points. To aid in troubleshooting
and testing, a number of plugged openings are provided
for checking operating pressures (fig—8-1) These plugs
can be removed for connection of pressure gage 4910-
572-8612. Use these pressure test points to locate
abnormal pressures that indicate transmission
malfunctions.

CAUTION: Stop engine each time before re- moving
or_installing pipe plugs and attaching gage adapter.
Install plug as soon as gage adapter is removed.
Remove only the plug necessary to perform the desired
test.

c. The chart if_table 8-8 lists normal hydraulic
pressures under various operating conditions with an
engine speed of 1500 rpm or as specified in table. Small
variations in pressure from those given in the chart do
not necessarily mean that malfunctions exist.
Malfunctions will cause radical changes in pressure.
will furnish probable causes of any abnormal
test results.

NOTE. Should any of the pressure or temperature
warning lights indicate malfunctions, the engine must be
stopped and the cause determined.

d. Use of the intercommunication se{ (fig. 7-5) will
facilitate communication with the driver.
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TABLE 8-3. XGT-250-1A TRANSMISSION PERFORMANCE TESTS (FIG._8-1)

NORMAL PRESSURES - NEUTRAL STEER
Single Figures are Minimums - Two Figures Indicates Range
Plug Pressure Input Transmission Selector Positions
(Fig. Check Point RPM 1st 2nd 3rd 4th Reverse|Reverse
8-1) Neutral |Gear |Gear |Gear |Gear 1 2
1 Lockup clutch 2400 150-180{ 150-180] 150-180}150-180f 150-180f 150-180 {150-180
(engaged)
2 Right-steer clutch 1500 180 180
3 Right-output clutch | 1500 165 165 165
4 Low clutch 1500 180 180 130
5 Main 1500 190-215{190-210]| 190-210]190-210{190-210}140-175 |190-210
6 Left-reverse clutch | 1500 130 180
7 Right-reverse clutch] 1500 130 180
8 Left-output clutch 1500 165 165 165
9 Left-steer clutch 1500 180 180
10 Inter mediate clutch | 1500 180 180
11 High clutch 1500 177
12 Lubrication 1800 20-40
(from cooler)
RIGHT AND LEFT STEER PRESSURE TESTS
Minimum Pressures at Input RPM 1500
Plug Land Steer
Direction No. Neutral 2nd - 3rd Reverse Rever se
of Steer (Fig. 8-1) 1st " 4th 1 2
Right 4 150 130 150
Right 9 150
Left 11 150 130 150
Left 8 150
PITOT (GOVERNOR) RPM TESTS
No Load - Both Output Shafts Disconnected
* RPM at Transmission Output | * RPM at Odometer Drive Shaft
Lockup Engages - Full TV 250-295 770-910
Lockup Releases - No TV 105-160 325-490
* RPM may be measured at transmission output or at odometer drive flexible
shaft (fig. 9-116), whichever is more convenient,

8-10




[s T R N

PRE
MU

TRAMNSMISSION SHOWMN WITH CONTROLS REMOVED FOR CLARITY

S0 e O e LD Ry —

REFER TO PARGRAPH B-% BEFORE STARTING PRESSURE TESTS.

C9, TM 9-2350-230-12

LEGEND

BRAKE COOLANT MAMIFOLDS (REF.).
FOOT BRAKE LINKAGE (REF.).

S5TEER LEVER

SHIFT LEVER

THROTTLE LEVER

WATER STEER LEVER

COMTROLS MAY BE OPERATED FROM
DRIVER'S COMPARTMENT DURING

SS5URE TESTS, USE OF INTERCOM-
MICATION SET WILL FACILITATE

COMMUNICATION.,

LEGEND ~ PRESSURE CHECK POINTS

. LOCKUP CLUTCH

. RIGHT-5TEER CLUTCH

. RIGHT-OUTPUT CLUTCH
. LOW CLUTCH

. MaTN

. LEFT-REWVERSE CLUTCH

. RIGHT-REVERSE CLUTCH
. LEFT-QUTPUT CLUTCH

. LEFT-STEER CLUTCH

. INTERMEDIATE CLUTCH
. HIGH CLUTCH

. LUBRICATIOMN (FROM COOLER)

we ssei9]

WE 666191

Figure 8-1. XTG250-1A transmission oil pressure check points - locational reference
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TABLE 8-4. TROUBLESHOOTING

TM 9-2350-230-12

Malfunction

Probable cause

Corrective action

1.starter will not engage.

2. Starter rotates freely
but engine fails to

3. Engine will not rotate.

ENGINE
NOTE. For corrective
action of malfunctions not
listed in this table, refer
to supporting maintenance
personnel.
a.Master switch off.
b. Shift lever not in neutral
position.
.Neutral safety switch not
functioning properly.

10

[

. Low battery voltage.

. Loose electrical connections
and/or ground strap.

f. Defective starter switch,

relay, or solenoid.

D

g. Defective starter motor.
Starter pinion not engaging
flywheel.

a. Low battery voltage.

8-19

a.Turn master switch "ON".

b. Move shift lever into
neutral position.

c. The neutral switch may not
be closed properly due to
improper adjustment.
Readjust or replace.

d. Batteries discharged or
defective. Test and
service, or replace. If
properly charged batteries
are not available, slave
vehicle from external 24-
volt dc power source

e Tighten electrical
connections,

f. If solenoid does not pull in
with audible sound when
supplied with 24 volts,
replace solenoid.

Feel starter relay. If no
solenoid action is de-
tected when supplied with
24 volts, replace.

Test switch electrically,
replace if required.

If starter does not rotate
when supplied with 24
volts, replace starter.

Replace starter.

crank.

a. Replace batteries|(fig. 9-97)
or slave vehicle
2-5).




TM 9-2350-230-12

Table 8-3.| TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

3. Engine will not rotate -
Continued

4. Low engine crank
speed

5. Engine cranks but fails a. Insufficient fuel
to start

6. Engine fails to start
in low ambient
temperature.

ENGINE - Continued

b. Internal seizure

Iy

.Low battery voltage

vehicle.

.Loose or corroded battery
cable terminals or elec-
trical connections

. Incorrect oil viscosity for
prevailing temperature

a. Check fuel tanks, add fuel

if required.

b. Fuel shut-off control is
closed.

. Fuel shut-off valves on fuel
tanks are closed.

. Main fuel line disconnected

. Fuel injector racks not in
full fuel position due to
defective injector or bind
in control linkage.

Defective engine fuel pump

. Restriction in air inlet

. Defective engine air blower
drive.

i. Low engine compression
gaskets defective. Notify
support maintenance.

j. Airin fuel system
and tighten.

a.Low engine crank speed

be at least 100 rpm.

o

10

10

D 1

oo '~

(=3

. Battery power low

(e}

. Improper oil viscosity for
prevailing temperature.

8-13

b. Notify support maintenance.
a. Replace batteries or slave

b. Clean and tighten battery
cable terminals and
electrical connections.

. Consult LO 9-2350-230-12
for proper grade of oil.

10

o

. Open fuel shut-off.

10

. Open fuel tank valves.

. Connect fuel line,
. Refer to support
maintenance.

D 1

Replace fuel pump [(fig. 9-19).

. Remove restriction.
. Notify support maintenance.

[l (o b

Exhaust valves, rings, or

j- Check fuel lines for leaks

[}

. Engine crank speed should

(=3

. Replace batteries or slave
vehicle.
. Refer LO 9-2350-230-12.

(e}




TM 9-2350-230-12

Table 8-3.| TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

6. Engine fails to start in
low ambient temper-
ature - Continued

7. Lack of engine power

ENGINE - Continued
d. Air box heater inoperative

. Accumulator defective

D

Hand pump will not develop
sufficient pressure to
charge accumulator.

g. Damaged high tension lead

h

|

damaged, replace.
. Defective ignition coil
i. Improper grade of fuel

j. Improper start procedure

k. Winterization kit inoperative.

a. Improper control linkage
adjustment,

b. Insufficient fuel

8-14

d. Check accumulator pressure.
Recharge accumulator
with hand pump if fuel
pressure gage is not in
cold start band.

e. Replace accumulator [(figl]

f. Inspect, repair, or replace
pump.

g. If high tension lead is cut or

h. Replace ignition coil.

i. Consult fuel specification
(par. 1-6) for proper
grade of fuel,

j. Consult cold weather start
procedure[(fig. 2-14).
Proper starting is a re-
sult of experience and
development of a "feel"
for cold starting.

k. Consult troubleshooting
procedure for winteriza-
tion kit (later in this
table).

I}

. Determine full engine and
transmission throttle
control lever travel, Ad-
just linkage [fig. 9-44).

. Fuel supply low or shut-off
valve closed. Add fuel
or open shut-off valves.

(=3

Inspect fuel strainer and
filter for water, foreign
matter, or damage.

Clean, repair, or replace
as required.

Measure fuel return flow

(par.9-9).




TM 9-2350-230-12

Table 8-3.| TROUBLESHOOTING - CONTINUED

Malfunction Probable cause Corrective action

ENGINE - Continued
7. Lack of engine power - c. Insufficient air Check air cleaner indicator
Continued for restriction (fig. 5-1)
and clean or replace
element as required,

o

Check the turbocharger and
engine blower for foreign
object damage and proper
operation. If defective,
notify support maintenance.

8. Uneven operation, a. Low coolant temperature if engine coolant temperature
frequent stallng, or is not between 1600F and
rough idle 210F, troubleshoot
coolant system.

Check fuel return flow

(paE2:9).

Erratic engine operation
may be caused by leaking
fuel injector spray tips.
Notify support mainte-
nance.

Hunting may be caused by
bind in the governor-to-
injector linkage. Notify
support maintenance.

P

i
e

Insufficient fuel

o

Faulty injectors

o

e
e

Governor instability

Buffer in governor out of
adjustment. Notify
support maintenance.

Check the engine for
blocked air box drains

(fig. 9-13).

Inspect for excessive oil in
the air inlet. Cause may
be due to oil leak at turbo-
charger or blower-to-
block gasket. Notify
support maintenance.

Notify support maintenance.

9. Pre-detonation, Oil in combustion air stream.

P
P

=
=

Faulty injectors

8-15




TM 9-2350-230-12

Table 8-3.| TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

10. Engine overheats

ENGINE - Continued
a. Restricted cooling air
passages

b. Low coolant level

o

Improper coolant fan
operation

Pressure cap defective
Thermostat inoperative

o 1o

I—h

Coolant pump drive belt
slipping

Coolant pump failure
damaged impeller.

Malfunction of lubrication
system

=

8-16

a.

b.

o

@ |2

=

= =

The exterior of the radiator
core may be plugged,
restricting normal air
flow. Clean radiator with
air, water, or steam.

Check coolant level and
fill as required. If
abnormal amount of water
is required to fill the
coolant system, inspect
for loose connections or
source for leakage.
Notify support mainte-
nance if cause is other
than the coolant system.

Check the coolant fan drive
belts for proper tension.
Adjust as required.

If fan does not operate with
a coolant temperature of
185°F, lock up clutch

and notify
support maintenance.

Replace cap.

The thermostat may be
defective and not open at
normal operation tem-
perature. Remove and
test in hot water bath
(167-192°F). If defective,

replace.
Tighten or replace belt
[9-36).

Inspect the coolant pump for
If defective, replace (Fig.__9-36).
The oil filter may be
clogged causing a re-
striction in circulation of
lubricant. Inspect filter.
Check oil level in accor-
dance with LO 9-2350-230-
12. If oil level drops
continually, notify support
maintenance.




TM 9-2350-230-12

Table 8-3.| TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

11.High oil consumption

12.Low oil pressure

13.Black or gray exhaust a.
smoke

P

=

o

I 1D

o

o

=

a.

ENGINE - Continued
External leakage

Internal leakage

Breather restriction

d. High crankcase pressure

Internal engine damage
Pressure indicator in-
operative

Oil quantity may be low

Improper oil for prevailing
temperature
Poor oil circulation

Incomplete combustion

8-17

P

=

o

Inspect ail filter, hose connec-
tions, and valve cover gasket
for leakage.
place as required.

Remove air inlet elbow
and inspect turbocharger
for evidence of oil. Notify
support maintenance
personnel if internal
leakage exists.

Clean and repair or replace
crankcase breather

assembly|(fig] .

d. Clean engine breather air

I o

o

o

e

P

box collector drain and
inspect for restriction.
Notify support maintenance.
Check for loose electrical
connections at transmitter
and gage.

Check oil pressure with
positive pressure gage
and replace transmitter
if faulty.

Fill to proper level in ac-
cordance with|LO
9-2350-230-12.

Consult LO 9-2350-230-12
for proper grade of oil.

Replace oil filter element
if clogged. A plugged
oil cooler is indicated by
high oil temperature.

Exhaust back pressure or
restricted air inlet causes
insufficient combustion
air. Locate and clear the
obstruction.

Check for obstruction in
exhaust duct or muffler.

Tighten or re-




TM 9-2350-230-12

Table 8-3.| TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

13.Black or gray exhaust
smoke - Continued

14.Blue exhaust smoke

15. White exhaust smoke

16.Vehicle will not move
in any range

P

=

o

P

o

o

(s3

®

=

o

ENGINE - Continued
Incomplete combustion -
Continued

Excessive fuel or irregular
fuel distribution.

Improper grade of fuel
grade (par. 1-6).

Condensation in fuel

Low coolant temperature

Lubrication oil not burned
in cylinder (blown through
cylinder during scavenging
period)

Engine breather drain collector d.
box needs draining.
Misfiring cylinders
TRANSMISSION

Shift control linkage dis-
connected, bent, broken
or out of adjustment.

Low transmission oil level

Low main oil pressure

8-18

Check turbocharger for
foreign object damage and
free spin. Notify support
maintenance if turbo-
charger is defective.

Check air inlet for
obstruction.
b. Notify support maintenance.

c. Check fuel supply for proper

NOTE: Engine exhaust will
tend to be blacker when using
CITE fuel than with standard
grades of fuel.

a. Drain condensate from
filters Wig. and center
fuel tank [5-3).

Blue smoke should clear up
after coolant temperature
reaches a minimum of
160°F.

Internal lubrication oil
leaks present. Consult
high oil consumption
(above). Notify support
maintenance.

Drain (Eig. 5-3).

o

o

Notify support maintenance.

Inspect and repair or

adjust {fig—9-47).

Consult LO 9-2350-230-12
for proper oil level.

Check for proper main oil
system pressure (ar.

P

=

o




TM 9-2350-230-12

Table 8-3.| TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

17.Vehicle will travel in
only one range
regardless of the
range selected.

18. Qil high-temperature
warning light comes
on during normal
operation

19.Low lubrication
pressure warning
light comes on
during normal
operation

20.Vehicle will travel in
all ranges except
fourth gear.

21.Vehicle will travel in
all ranges except
reverse.

22.Shift control selector
will not move

TRANSMISSION - Continued

Shift control linkage faulty

P

o

Low oil level

o

High ail level

Brakes improperly adjusted
QOil cooler clogged

o 1o

Pressure indicator
inoperative

|

o

Low oil level

Regulator valve open or
faulty.
High-range clutch failed

o

Reverse range clutch failed

Shift control linkage dis-
connected, bent, broken,
or out of adjustment.

Downshift inhibitor faulty

Selector valve faulty

P

o 1T

8-19

Temperature indicator faulty.

Inspect and repair or adjust
shift control linkage
.

Check for loose electrical
connections or replace.

&

o

Check oil level on dipstick-
type gage (LO 9-2350-230-
12). Fill as required.

Check oil level on dipstick-
type gage (LO 9-2350-230-
12). Drain to proper
level.

Readjust brakes [fig._9-39).

Remove and steam-clean oil
cooler.

Check for loose electrical
connections, or replace
transmitter if faulty.

o

© 12

®

b. Check oil level (LO 9-2350-
230-12).
c. Notify support maintenance.

Notify support maintenance.

Notify support maintenance.

Inspect and repair or
adjust (fig._9-47).

P

Notify support maintenance.
Notify support maintenance.

o 1o




TM 9-2350-230-12

Table 8-3.| TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

23.

24,

25.

26.

27.

28.

29.

Steer control will not
move

Converter lockup
clutch will not
release.

Convertor lockup
clutch will not
engage

Convertor lockup
clutch does not
engage and re-
lease at proper
speeds

Brakes are hard to
operate and do not
stop vehicle
effectively

Vehicle travels in
first reverse range,
first and second
forward range, but
stalls in any other
range. Vehicle
moves in neutral.

Vehicle travels in
third forward
range and second
reverse, but stalls
in any other range.
Vehicle moves in
neutral.

I

=

i

=

»

o I

e

TRANSMISSION - Continued

Steer control linkage binding,
bent, or incorrectly
adjusted.

Steer valve faulty

The lockup clutch failed

Low governor pressure

Linkage out of adjustment

Low governor pressure

Linkage out of adjustment

Brake control cable length
incorrect
Bind on brake apply lever

Brake clutch not adjusted
properly

Low-range clutch failed
(will not release).

Intermediate-range clutch
failed (will not release).

8-20

I

=

»

=

I

o I

e

Inspect and repair or adjust

(i, 9-53).

Notify support maintenance.
Notify support maintenance.

Check piton governor
pressure (par.[__8-9).
Notify support
maintenance.

Adjust throttle control

linkage [fig.] [9-44).

Check piton governor
pressure (par.[8-9).
If incorrect, notify
support maintenance.

Adjust brake linkage

(fig.—9-48).

Adjust brake control cable
).
Eliminate bind on brake-
apply lever.
Adjust brake clutch (fig.
9-39).
Notify support maintenance.

Notify support maintenance.




TM 9-2350-230-12

Table 8-3.| TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

30.

31.

32.

33.

34.

35.

36.

37.

38.

Vehicle travels in
fourth range but
stalls in any other
range. Vehicle
moves in neutral.

Vehicle travels in
first range but
stalls in all other
ranges. Vehicle is
free in neutral.

Vehicle travels in
second, third, and
fourth range, but
stalls in first range

and reverse ranges.

Vehicle does not
move in neutral.

Vehicle travels in
reverse ranges but
stalls out in for-
ward ranges. Vehi-
cle does not move
in neutral.

Vehicle has only land
steer.

Vehicle has only
water steer.

Vehicle pulls to left
or right in first
range. No steer
applied

Vehicle pulls to left
or right in second,
third and fourth
ranges. No steer
applied.

Vehicle pulls to left
or right in reverse
range. No steer
applied
faulty.

|

|

i

|

=

= |®

|

=

|

=

TRANSMISSION - Continued
High-range clutch failed
(will not release).

Right-steer clutch failed

Left-steer clutch failed

Left-output clutch faulty

Right-output clutch faulty

Left-reverse-range clutch
faulty.

Right-reverse-range clutch
faulty.

Steer relay valve faulty
Steer relay valve faulty
Steer clutch faulty
Piston seal ring leakage
(par. 8-9).
Output-clutch seal ring
leak (par. 8-9).
Output-clutch faulty

Reverse-range clutch seal
ring leak

Reverse-range clutch

8-21

Notify support maintenance.

a. Notify support maintenance.

b. Notify support maintenance.

|

Notify support maintenance.

b. Notify support maintenance.

a. Notify support maintenance.

b. Notify support maintenance.

Notify support maintenance.
Notify support maintenance.
a. Notify support maintenance.
b. Check steer clutch pressure

a. Check output clutch pressure

b. Notify support maintenance.

a. Check reverse-range clutch

pressure (par._8-9).

b. Notify support maintenance.




TM 9-2350-230-12

Table 8-3.| TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

39. Vehicle pulls to right
or left in every
range.
applied

40. Engine races while

vehicle moves
slowly.

41. No battery power

TRANSMISSION - Continued
a. Steer linkage out of adjust-
ment
No steer
b. Improper track adjustment

a. Low main oil pressure
(par. 8-9).

b. Low-range clutch faulty
c. Intermediate clutch faulty

d. High-range clutch faulty

HULL ELECTRICAL SYSTEM

a. Master relay not closed,

b. Batteries have low voltage or
are discharged

c. Voltage generating system
faulty.

8-22

a. Adjust steer linkage (fig.
9-53).

b. Adjust track tension[fig.|
5-4).
a. Check main oil pressure

b. Check clutch pressure
(paf._8-9).

c. Check clutch pressure
(paf_8-9).

d, Check clutch pressure

(paf_8-9).

a. Inspect and tighten any loose
cable connections and/or
ground straps on the bat-
teries and master relay.
(Table 8-6).

The batteries may be dis-
charged. Replace the bat-
teries or slave vehicle and
start engine. If master
relay will not close, check
master switch.

Master relay faulty. Replace.
b. Test and service or replace
batteries If properly
charged batteries are not
available, slave vehicle
and start engine and re-
charge batteries with vehicle
generating system.
c. Troubleshoot (items 42

through 43, and[fable 8-7).




TM 9-2350-230-12

Table 8-3.| TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

42. Generating system
inoperative (voltage,
measured at bat-
teries, below 26.0
volts with engine
operating and all
accessories off).

42. 1. Voltage measured
at batteries is
above 26 volts
but not in accord-
ance with table in
(with
engine running
and all acces-
sories off).

42. 2. Generator "Motors’
engine on shut-
down

NOTE If generator
drive belts are broken,
generator will motor until
battery-to-reqgulator cir-
cuit is opened. This is
normal unless motoring
resumes when batteries
are reconnected.

[®

=

|©

=

=

|

=

HULL ELECTRICAL SYSTEM -

Continued
Loose cable connectors, or
improper connections

Defective generator-to-
voltage regulator harness

Defective generator drive
belts, pulleys, gear box, or
tensioner

Failsafe circuit in voltage
regulator locked out,

Loss of generator residual
magnetism.

Regulator faulty

Generator faulty

Voltage regulator out of adjust-

ment

Engine fuel shutoff out of
adjustment

Voltage regulator faulty

8-23

a.

=

o

® =

=

a.

a.

b.

Inspect and tighten loose
cable connectors.

Check harness continuity and
resistance|(Table 8-7|and

[fig.] [O=I1Z]7).

c. Check generator drive com-

ponents
[9-112).

See voltage regulator fail safe
circuit, (fable 8-7).

Polarize generator (fig.__9-1111

Check generator|[(table 8-7).
Replace regulator if no
fault can be found in genera-
tor, cables, or in a through
e above.

Generator may pass ohmeter
test and still be faulty. If
regulator is known to be
good, replace generator.

Adjust voltage regulator

Disconnect battery-to-voltage
regulator harness. If
engine continues to run,
problem is in fuel shutoff
system [(fig._9-23).

If engine stops when battery-
to-regulator harness is dis-
connected, voltage regulator
is faulty. Check for fused
relay in voltage regulator
[Table 8-7). If relay is
fused, check entire vehicle
and correct short circuit
which caused relay to fuse.
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Table 8-3.| TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

43. Battery requires
excessive amount of
water added.

44. Tachometer

inoperative
45. Speedometer
inoperative
45.1 Odometer
inoperative

46. Vehicle will not move
in any transmission
shift selector posi-
tion.

47. Vehicle pulls to one

side

48. Vehicle throws track

49. Vehicle sags to one
side or rides
excessively hard.

HULL ELECTRICAL SYSTEM -
Continued
Generator output voltage too
high

TRACKS AND SUSPENSION

Broken final drive shaft

a. Unequal track tension

b. Worn or distorted track
drive sprocket or tracks

c. Incorrect brake linkage
adjustment.

d. Incorrect brake adjustment

e. Damaged road wheel
bearings

Improper driving or opera-
tion of vehicle

I

=

Excessively loose or worn
track

Torsion bar broken

»

=

Track tension incorrect

Suspension arm bearing
faulty
Defective shock absorbers

o

o

8-24

°o T I

o

i

=

»

o I

|=

Adjust voltage regulator (fig.
19-110).

Refer tolfigure 8-13. Iland
paragraph 8-9. 1.
Refer to[figure 8-13.T]and
paragraph 8-9. 1o
Refer to[figure 8-13.Tland
paragraph 8-9. 1.

Check and replace broken
parts [9-71).

Adjust track tension (fig.

[5-4).

Replace worn parts (fig.
[9-72).

Adjust linkage (fig. 9-48).

Adjust brakes (fig._—9-39).

Replace bearings (fig.

Review driver’s instructions
and proper driving meth-
ods. Do not make high
speed turns.
Adjust track tension (fig.
[5-4), or replace worn
track [figl [9-87).
Replace torsion bar (fig.
9-62).

Adjust track tension
(5-4).

Replace suspension arm

housing (figs. T 9-68, 66).

Replace shock absorbers

(fia. __ 9-74).
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Table 8-3.| TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

49. Vehicle sags to one
side or rides
excessively hard -
Continued

50. Excessive noise in
tracks and suspen-
sion during vehicle
operation

51. Heater will not start

®

P

b.

a.

b.

[
d.

TRACKS AND SUSPENSION -
Continued
Incorrect installation of
torsion bars and anchors

Worn or seized road wheel
or idler wheel hub bear-
ings

Worn sprockets

PERSONNEL HEATER
Improper starting procedure

No electrical power

Inlet or exhaust restriction
Insufficient fuel

(1) Shutoff valve closed

(2) Clogged filter in line or
pump

) No electrical power to
pump

(4) Defective pump

(5) Overheat switch open

(6) Defective shutoff solenoid,

8-25

|®

&

=

[®

=

[Nz

Install bars and anchors

correctly (figl [9-60).

Immediately after operating
vehicle, check road wheel
and idler wheel hubs for
excessive heat. Inspect
and replace road wheel or
idler wheel hub bearings
as necessary
Reverse sprockets or replace
(fig.9-72).

Sekfigure 2-17 for proper
starting procedure.

Check lead #561, control box
lead, and circuit breaker
[fable 8-14). Repair or
replace defective compon-
ents.

Remove obstruction.

(2) Open valve [(fig. 9-1327).

(2 Clean or replace filter(s)
(figT9-133) 134).

3) With switch in start posi-
tion, check voltage at pump
If no power, check control
box start switch and circuit
#563A (fable 8-14).  Re-
place switch if defective
[fig. 9-107). Repair
harness or notify support
maintenance.

(4) If pump has power but will
not run, replace pump [fig.]
[9-133).

(5) Check switch [fable 8-14).
Replace if defective rig.
[9-137).

(6) Check shutoff solenoid
[table 8-14). If solenoid
is defective, replace heater
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Table 8-3.| TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

52. Heater starts but indi-
cator light will not
come on.

53. Heater overheats and
shuts off

54 Heater overheats and
continues to run
switch
heating.

PRESONNEL HEATER -
Continued
Flame detector switch out of
adjustment or defective

|®

|

Blower motor inoperative.
Q) No electrical power to

2 Defective motor

Defective igniter or igniter
resistor

Other causes

=

Lamp burned out

=

Open electrical circuit

c. Flame detector switch out of
adjustment or defective

a. Restriction in air flow

Blower motor defective
Excessive fuel flow (defect-
ive fuel control valve)

b.
c.

Same causes as 53 above,
plug defective overheat
correct cause of over-

8-26

|®

=

=

|©

[®

o=

Check switch [fable 8-14).

Adjust or replace switch as

necessary (flg____9-137).

(1) Check lead #5612 (table 8-14',
motor Repair harness or notify
Support Maintenance.

2 If motor has power but will
not run, replace heater.

Check igniter and resistors

Replace
igniter if defective [figl
[0-137). If resistor is
defective replace heater.

After eliminating causes "a"

through "g", replace heater

Press to test. Replace lamp

If burned out.

Check circuits #564 and 565
[fable 8-14). Repair
harness or notify Support
Maintenance.

After heater has run 3 to 4
minutes, check voltage at
P9,[fig.8-11. If no
power, adjust or replace
switch (fig—9-137).

Remove obstruction from
inlet and/or outlet.

Replace heater.

(Usually accompanied by
excessive smoke). Replace

heater.

Replace overheat switch.

Refer to 53 above to
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Malfunction

Probable cause

Corrective action

55. Heater starts and runs,
but stops after a short
interval.

(Control box switch in
RUN position)

56.0dor of fuel in ventilating
air stream.
57.Blower will not stop
after purge cycle
58.Heat output too low

59.Heater smokes exces-
sively or "bangs" on

[®

=

|©

IS |

[©

|®

=

PERSONNEL HEATER -

Continued
Clogged filter in line or
pump

Flame detector switch out of
adjustment or defective
adjust or replace flame
detector switch {fig—9-137}

Overheat switch out of
calibration
heater shuts itself off. If
no power and heater is not
overheated replace switch

Fuel leak at sténdpipe

Flame detector switch defect-
ive.

HI-LO switch on LO

Clogged filter in line or
pump

Defective fuel control valve
or air valve

Fuel accumulation due to sloe

starting (defective igniter
starting or resistor)

Excessive fuel flow (defective
fuel control valve).

8-27
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Clean or replace filter(s)

[Mig T-133) 134).

If indicator lamp goes out
when heater shuts itself off

Check voltage at terminal 30,
immediatelyaftex

Tighten fuel line connections.
Replace switch.

Switch to HI.

Clean or replace filter(s)
134).

Check valves|[(fable 8-14).
If defective, replace
heater.

Check igniter and resistors
Replace
igniter if defective If
resistor is defective,
replace heater.

Replace heater.

NOTE. If banging is severe
and persists on several
successive starts, or if
smoking condition does not
clear itself after several
minutes of operation,

replace heater.
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Malfunction

Probable cause

Corrective action

60. Heater will not start

|

i

210

|P

=

=

WINTERIZATION COOLANT -
HEATER
Improper starting procedure.

No electrical power

Exhaust restriction

Insufficient fuel flow

Q) Clogged filter(s) in line or
pump

(2) No electrical power to fuel
pump

3) Defective fuel pump

(4)  Defective fuel shutoff
solenoid

(5) Overheat switch defective
Replace if defective
Flame detector switch out of
adjustment or defective

Defective igniter or igniter
resistor

Blower motor inoperative
(1) No electrical power to
motor

(2) Defective motor

Other causes

8-28

a. Seé fable 2-13 for proper
starting procedure.

b. Check lead #561 and circuit
breaker (table 8-141 1).
Repair or replace defective
components.

c. Remove obstruction.

d.

(1) Clean or replace filter(s)
(fig._9-134).

(2)  With switch in START
position, check voltage at
fuel pump. If no power,
check control box start
switch and circuit #563A
(table 8-14.T). Replace
switch if defective. Repair
or replace harness as
necessary (figl12-9] 10).

(3) If pump has power but will
not run, replace pump.

(4) Check solenoid (table
8-14.1). Replace if
defective.

(5) Check switch

e. Check switch (table 8-14. 1).
Adjust or replace as neces-
sary.

f. Check igniter and resistor
(table 8-14.7)] Replace
igniter if defective. If
resistor is defective replace
heater.

g.

(1) Check lead #562 and blower
motor resistor
8-14.1). Repair or replace
harness as necessary. If
resistor is defective re-
place heater.

(2) If motor has power but will
not run, replace heater.

h. If causes "a" through "g" have,
been eliminated and heater
still does not start, replace
heater.
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Malfunction

Probable cause

Corrective action

61. Heater starts but indi-
cator light does not
come on.

62.Heater overheats and
shuts off

63.Heater overheats but
does not shut off

64. Heater starts and runs
but stops after a short
interval (Control box
switch on RUN)

[®

=

|©

&

|=

[= &

[Nz

WINTERIZATION COOLANT -
HEATER - Continued
Lamp burned out

Open circuit

Flame detector switch out of
adjustment or defective

Insufficient coolant flow,
(1)  No power to coolant
circulating pump
place harness as necessary
(2 Coolant pump defective
not run, replace pump.
) Kinked hose
(4) System air-locked
(table 12-1, ’Installation").
(5) Improper coolant mixture
(frozen or slushy)
Excessive fuel flow

Same causes as 62 above,
plus a defective overheat
switch

Clogged filter in line or pump,
Overheat switch out of
calibration.

Excessive carbon in burner
Defective fuel valve

8-28.1

a. Press to test. Replace If
burned out.

b. Check circuits #564 and #565
[table 8-14. 1). Repair or
replace harness as neces-
sary (fid—12-10).

c. Hold switch In START positioi
and operate heater for 3 or
4 minutes. Check voltage
at P9,[figure 8-11. 7. If
no power, adjust or re-
place flame detector
switch. (fid._12-12).

a.

(1)  Check circuit #585 (table
8-14.1). Repair or re-

(2 If pump has power but will

) Straighten hose.
(4) Bleed air from system

(5) Drain and fill system with
proper coolant (table 9-2. 1

b. (Usually accompanied by

excessive smoke). Replace
heater.

Refer to 62 above. Correct
cause of overheating and
replace overheat switch,
or replace heater.

a. Clean or replace filter(s)

fig.  9-134).

b. Replace switch (fig.[—12-12).

c. Replace heater.
d. Replace heater.
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Malfunction

Probable cause

Corrective action

65. Heat output too low

66. Heater burns on high

66.

66.

heat continuously,

even when switched to

LO.

Heater will not

operate on high heat

place harness as necessary

. Blower and coolant

circulating pump con-
tinue to operate more
than 5 minutes after
heater shuts off.

= |»

|©

=

=~ |

[®

|=

c.

d.

WINTERIZATION COOLANT -

HEATER - Continued
HI-LO switch on LO
HI-LO switch defective

Defective coolant thermostat.
Clogged filter in pump or

line
Excessive carbon in burner

Defective fuel valve
Defective diode

Open circuit
Defective coolant thermo-
stat

Defective restriction thermo-
stat

Defective restriction solenoid

e. Defective diode

f. Excessive carbon in heater

efective flame detector
switch.

8-28.2

= |»

|©

=

o o

|=

[©

|

Switch to HI.
Check switch [(fable 8-141
and replace if defective.
Check thermostat
8-14. 1) and replace if
defective.
Clean or replace filter(s)
(fig]
Replace heater.
Replace heater.
Check diode
If defective replace heater.

Check circuit #563 (table
8-14.1). Repair or re-

Check thermostat (table
8-14. 1). Replace thermo-
stat if defective.

Check thermostat (table
8-14.1). If thermostat is
defective, replace heater.

Check solenoid|(table 8-14.1).
If defective, replaceheater:

Check diode[(fable 8-14.7).

If defective replace heater.

Replace heater.
Replace switch (fig.[__12-12).

1

1).
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Malfunction

Probable cause

Corrective action

66. 3. Excessive smoke,
or "bangs" on
starting

66.4 BLOWER MOTORS WILL
NOT OPERATE

66.5 BLOWER MOTORS
OPERATE BUT AIR FLOW
RESTRICTED.

NOTE. ALL OTHER MAL-
FUNCTIONS NOT LISTED,
REPORT IMMEDIATELY TO
DIRECT SUPPORT.

WINTERIZATION COOLANT -
HEATER - Continued
Fuel accumulation due to slom
starting.
(1) Defective igniter

(2) Defective restriction
solenoid or air valve

(3) Defective fuel valve

(1) INSUFFICIENT OIL PRESSURE
TO ACTUATE OIL PRESSURE
SWITCH.

(2) OIL PRESSURE SWITCH
DEFECTIVE

(3) WIRING DISCONNECTED,
WORN OR SHORT CIR-
CUITED.

(4) OPEN CIRCUIT BREAKER.

(5) DEFECTIVE RELAY.

(6) DEFECTIVE BLOWER MOTORS

BLOWER OR OUTLET
HOSE CLOGGED.

(8-28. 4 blank)/8-28. 3

(1) Check igniter (fablel
8-14. 1), and replace if
defective (fig. 12-12).

(2) Check solenoid and valve
[table 8-14] 1). If defec-

tive, replace heater.

(3) Replace heater.

NOTE. If banging is severe and
persists on several succes-
sive starts, or if smoking
condition does not clear itself
after several minutes of
operation, replace heater.

(1) CHECK OIL LEVEL
(LO 9-2350-230-12)

(2) REPLACE.

(3) INSPECT CIRCUITS 58, 58A,
581 AND HARNESS 11665313
OR PROPER CONNECTION,
VOLTAGE AND CONTINUITY.

(4) REPLACE.

(5) REPLACE.

(6) REPLACE.

INSPECT AND CLEAN.
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Malfunction

Probable cause

Corrective action

67.

68.

69.

70.

71.

Front bilge pump does
not operate when
switch and indicator
lightis on

Front bilge pump does
not operate when
switch is on, indi-
cator light off

Both rear bilge pumps
do not operate when
switch and indicator
light is on

Both rear bilge pumps
do not operate when
switch is on, indi-
cator light off
required.

Only one rear bilge
pump operates

BILGE PUMP SYSTEM
a. Loose electrical connection

b. Open or defective circuit
breaker

Defective relay
Defective bilge pump

=10

Master switch off

|

=

Loose electrical connections,
defective switch or circuit
breaker.

c. Defective switch

a. Loose electrical connections.

Defective relay
Circuit breakers open or
defective

b.
c.

Master switch off

|

Loose electrical connections.

i

a. Defective switch
a. Loose electrical connections.

b. Circuit breaker open or
defective

c. Defective bilge pump

8-29
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Inspect and tighten con-
nections as required.

If circuit breaker does not
reset in three minutes,
replace [fig._9-100).

Replace relay [(fig. 9-108).

Replace bilge pump
131).

Turn master switch on.

Inspect and tighten or replace
components as necessary.

Replace switch|(fig. 9-103).
Inspect and tighten connec-
tions as required.

Replace relay (fig. _9-108).

If circuit breakers do not
reset in three minutes,
replace [fig._9-100).

Turn on master switch.

Inspect and tighten electri-
cal connections, as

Replace switch[{fig. 9-103).

Inspect and tighten connec-
tions to inoperative pump
and associated circuit
breaker.

If circuit breaker does not
reset in three minutes,
replace [fig. _9-108).

Replace bilge pump (figs. 9-

129, 130).
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Probable cause

Corrective action

72. Ventilating fan does
not operate when
switch is on

73. Fan motor vibrates
excessively.

74. Insufficient circula-
tion of air in vehi-
cle when fan is on

75. Dome light or lights
inoperative.

76. Air filter unit in-
operative

TURRET ELECTRICAL SYSTEM
ACCESSORY SYSTEM
Master switch off

[®

=

Loose wiring

c. Ventilating fan switch

defective.
Defective fan motor
Worn bearings

©

|

Obstructed fan intake

[®

b. Low input voltage

c. Fan slipping or damaged
a. Master switch off

b. Faulty wiring circuit from
dome lights to accessory
box or contact ring.

c. Lamps burned out

d. Faulty switch or switches
in dome lights

a. Loose or defective electri-
cal lead
b. Defective rheostat

c. Purifier motor overheating
or defective

8-30

a Turn master switch ON.

b. Inspect and tighten electrt-
cal connections as
required.

c. Replace fan (fig._10-35).

d. Replace fan.
Replace ventilating fan.

a. Clean intake.

b. Check cable terminals for
corrosion and loose con-
nections. Clean and
tighten. Check battery
voltage.

c. Replace fan (fig._10-35).

a. Turn master switch ON.

b. Notify support maintenance.

c. Check and replace defective
lamps [fig._9-96).

d. Check and replace dome
lights witches if defective
(figs. 9-95 and 9-96).

a. Tighten or repair lead
(fig. [10-30).

b. Notify support maintenance.

c. Replace precleaner and
housing. Referto TM 3-
4240-236-20P.
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Probable cause

Corrective action

77

78

79

80

Lack of air at
gas-particulate
filter unit face
piece

Split hatch
doors will not
close properly.

Cupola leaks

Cupola will not
traverse or erratic
in power mode.

TURRET ELECTRICAL SYSTEM
ACCESSORY SYSTEM - Continued
Hose disconnect-
ed or damaged

1

(=3

Particulate fil- b
ter clogged
COMMANDER’S CUPOLA
Doors not
aligned

I}

o

Defective or
loose seals.

Defective lock
and catch assem-
blies.

Defective
hatch seals.

Vision blocks
not sealed
properly.

Master switch
off

10

I}

(=3

1

b. Defective brush
assemblies in
electrical con-
tact ring.

Defective
switches in
control box

Damaged wiring
harnesses

e Foreign material

in race ring.

(e}

[=%

D

8-31

a

I}

o

10

I}

(=3

1

|=

(g}

[=%

(9]

Connect or re-
place hose.

Replace filter
(fig 10-31).

Notify support
maintenance.

Replace seals.

Notify support
maintenance.

Replace seals.

Replace sealer
(fig 10-49).

Turn master
switch ON.

Notify support
maintenance.

Replace control
box (fig 10-33 and

Notify support
maintenance.
Clean race ring.
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Probable cause

Corrective action

80 Cupola will not
traverse or erratic
in power mode -
continued

81 Cupola will not
traverse manually

81.1 Readout 9995
appears at RANGE
(METERS) and 1
appears at RETURNS
at commander’s dis-
play when cupola is
traversed electri-
cally.

81.2 Cupola drive
mechanism makes
loud noise when
ROTATION switch is
actuated.

81.3 Cupola mag-
netic clutch acti-
vates when CUPOLA/
LASER switch is
turned on.

81.4 Cupolatra-
verses immediately
when CUPOLA/LASER
switch is turned
on.

COMMANDER'’S CUPOLA -
Continued
f Damaged race
ring

g Traverse mecha-
nism motor de-
fective.

Defective trav-
erse mechanism

Defective cupola
race ring

I}

o

COMMANDER’S CUPOLA - M551A1 ONL

Commander’s cupola
contact brush
assemblies or
electrical contact
rings are worn,
dirty, or out of
adjustment.

Magnetic switch not
disengaged

Cal .50 machine gun
direction cable is
severed or has a
grounded wire

Cal .50 machine gun
direction cable
is severed or has
a grounded wire

8-32

1=

Notify support
maintenance.

g Notify support
maintenance.

I}

Notify support
- maintenance.
Notify support
maintenance.

1T

Notify support main-
tenance to inspect,
clean, and adjust
contact brush
assemblies.

Notify support main-
tenance to check
clutch electrical
circuit.

Check/replace cable
and/or traverse
switch assembly
(fig 10-49.2.1).

Check/replace cable
and/or traverse
switch assembly
(fig 10-49.2.1).
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Malfunction

Probable cause

Corrective action

81.5 Cupola mag-
netic clutch en-
gages too soon, not
letting drive motor
slow down.

81.6 Cupola drive
motor burns up

81.7 CUPOLA ALIGN
switch inoperative
nector or defec-
tive wiring
harness

81.8 Cupola drive
motor runs at slow
speed only

81.9 Cupola stops
before reaching
front position dur-
ing automatic align
cycle.

81.10 Automatic
align cycle stops
when align switch
is released.

81.11 Automatic
cupola align func-
tion does not work

COMMANDER'’S CUPOLA
M551A1 ONLY - Continued
Inoperative speed
switch in drive
motor.

Motor oil seals
leaking

Bad contact in
electrical con-

Defective relay
in resistor box

Defective resistor
in resistor box

Defective relay
in cupola (relay)
control box

v

Defective align/
stop switch in
cupola laser

control box

Defective diode
in cupola (relay)
control box

T

8-32.1

v

I

Notify support main-
tenance.

Notify support main-
tenance to replace
drive motor.

Inspect electrical
connectors for
bent or broken
pins, loose con-
nections, dirt or
moisture in con-
nectors, or damage
to wiring harness.
Notify support
maintenance.

Replace resistor box
assembly (fig 10-
35.4).

Replace resistor box
assembly (fig 10-
35.4).

Replace cupola (re-
lay) control box
(fig 10-33).

Replace cupola/
laser control box
assembly (fig 10-
35.2).

Replace cupola
(relay) control
box (fig 10-33).
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Corrective action

81.11 Automatic
cupola align func-
tion does not work -
continued

81.12 Cupola con-
tinues to oscillate
after returning to
front position dur-
ing the automatic
align cycle.

82 Power light and
ready light do not
light after lamps
have been checked

83 Power light
illuminates but
ready light does
not illuminate

84 Ready light
illuminates but
earlier or later
than timer toler-
ance (18-22 sec-
onds) .

COMMANDER'’S CUPOLA
M551A1 ONLY - Continued
c Defective or
- maladjusted limit
switch in cupola
resolver align-
ment mechanism

Defective relay in
cupola/laser
control box

TURRET ELECTRIC DRIVE CONTROL
a No electrical
power to turret

b Defective con-
ponent in acces-
sory box

Defective component
in accessory box

Defective component
in accessory box

8-32.2

¢ Notify support
maintenance to
check cupola re-
solver alignment
mechanism limit
switches.
Replace cupola/laser
control box assem-
bly (fig 10-35.2).

|

Check operation
of missile sub-
system; if no oper-
ation, replace con-
tact ring. If
missile subsystem
operates, proceed
to step b.

Replace accessory
box (fig 10-4) If
malfunction still
occurs, notify
support maintenance.

Replace accessory box.
If malfunction still
occurs, notify sup-
port maintenance.

Replace accessory

box.

l=2
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85 With power and
ready lights illu-
minated, squeezing
palm switch does
not activate system

86 Motor-generator
does not come up
to speed.

87 With power and
ready lights illu-
minated, palm switch
depressed, and
motor-generator
operating, control
handle does not
drive gun and/or
turret

TURRENT ELECTRIC DRIVE
CONTROL - Continued
a Defective con-
trol handle

b Defective corn-
ponent in acces-
sory box.

Defective motor-

generator

Turret traverse
- lock engaged

I}

l=2

Low voltage
power.

(8-32.4 blank)/8-32.3

a Operate other
control handle  If
it operates, replace
defective control
handle (fig 10-7).
If it does not oper-
ate, proceed to
step b.

b Replace accessory
box.

Replace motor-gener-
ator (fig 10-6).

Release turret
lock (fig 10-36).

I}

Check vehicle

=2

NOTE Do not
operate system on
battery power only.
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Malfunction Probable cause Corrective action

TURRENT ELECTRIC
CONTROL - Continued
c. Defective elevating or
traversing mechanism
clutch or clutch brush

87. With power and ready
lights illuminated,
palm switch de-
pressed, and mo-
tor-generator
operating, control
handle does not
drive gun and/or
turret - Continued

C. Attempt to operate turret
and weapon manually with
palm switch depressed.
If turret or weapon moves,
replace clutch brush
(fig.__10-10).

d. Defective control handle d. Operate switch and/or both
control handles. Replace
handle if defective (fig.

[10-7).
e. System malfunction e. Perform test set procedures
(table 10-3).

88. Two second drop-out a. Defective component in a. Replace accessory box
delay inoperative accessory box (fig.[__10-4).
when palm switch
released.

88. 1 Palm switch Dirt collected under heel Depress palm switch and
energized without of palm switch remove dirt with thin
being depressed bladed tool.

89. Excessive dead space a. Traversing and/or elevating a. Perform test set procedures
in control handle systems incorrectly ad- (table 10-3).
when traversing justed, or control handle
and/or elevating defective.

b. Free mechanical motion in b. Replace handle (fig. 10-7).
control handles.

90. Gun-launcher elevates a. Poor electrical connection a. Check and tighten connec-

or depresses but tions.
speed erratic.

b. Defective control handle

=

Check operation with other
control handle. Replace
defective handle.

c. Defective servo motor Replace servo motor (fig.

o

91. Turret traverses but a. Poor electrical connection a. Check and tighten connec-
speed erratic tions.

b. Defective control handle b. Check operation with other
control handle. Replace
handle if defective (fig.

[10-7).
c. Defective servo motor c. Replace servo motor (fig.

8-33

10-11).
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Corrective action

92. Gun-launcher drives
against elevation or
depression stops

93. No override when
commander’s palm

switch is depressed.

94. Excessive drift
(creep) in traverse
and/or elevation.

95. STAB light does not
illuminate

NOTE. Light does

not light in Missile

mode.

96. In STAB mode, gun/
turret has exces-
sive overshoot
under control of
control handle.

97. Traverse and/or
elevation servo
motor ovetor or
during operation

98. Motor-generator
overheats during
operation

99. Excessive effort
required to man-
ually traverse
turret

TURRENT ELECTRIC
CONTROL - Continued
a. Poor electrical connection

b. Elevation or depression
limit switches incorrectly
adjusted.

Defective override function

System out of balance

No gyro feedback,

Amplifiers out of balance

a. Excessive load due to
obstruction.

b. Replace servo motor (fig.
fan.-

a. Dirty screens restrict air
flow

b. Defective servo motor
10-11).
TURRET TRAVERSING
MECHANISM

a. Contaminated lubricant on
turret race ring.

b. Obstruction (internal or
external)

c. Defective manual drive
mechanism.

d. Defective traversing
mechanism.

8-34

a. Check and tighten connec-
tions.
b. Notify support maintenance.

Perform test set procedure
(table 10-3).

Perform test set procedure
(table 10-3).

Perform test set procedure
(table 10-3).

Perform test set procedure
and balance amplifiers
(table 10-3).

a. Remove obstruction.

a. Clean exterior of screens.
If contamination is inside,
replace motor-generator
(fig.10-6).

b. Replace servo motor (fig.

a. Notify support maintenance.

b. Locate and remove obstruc-
tion.
Notify support maintenance.

o

d. Notify support maintenance.
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100.

101.

102.

103.

104.

105.

106.

Traversing servo
motor overheats
during electric
operation

Traversing
mechanism noisy.
Turret does not
traverse when
rotating manual
control handle.

Operation sluggish
or erratic in man-

ual or power mode.

Manual handwheel
turns freely, but
mechanism is
inoperative

Noisy operation

Failure to operate
in power mode

|

=

|

=

|

|=

|®

a.
hal

b.

TURRENT TRAVERSING
MECHANISM - Continued
Defective internal fan in
traversing servo motor.

Excessive load
Damaged gear or bearing

Defective manual drive
mechanism.

ELEVATING MECHANISM
Gun or gun shield internal
or external obstruction.

Worn servo motor brushes
or defective servo motor
motor if defective (figs.
10-10, 11).

Damaged or improperly
installed mechanism.

Defective magnetic clutch
brush.

Defective gun trunnion
bearings.

Sheared spring pin in

ndwheel shaft.

Defective reverse lock
(No-Back) clutch or
magnetic clutch.

Incorrect shimming or
defective gears and
bearings.

a._Servo motor brushes worn

or motor defective

8-35

a. Notify support maintenance.

b. Remove obstructions to
operation.
Notify support maintenance.

Notify support maintenance.

a. Remove obstruction.

b. Inspect brushes and re-
place if worn or replace

c. Notify support maintenance.

d. Replace brush (fig._10-10).

e. Notify support maintenance.

a. Notify support maintenance.

b. Notify support maintenance.

Notify support maintenance.

a. Replace brushes or motor
(figsl_|__10-10, 11).
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Table 8-3.| TROUBLESHOOTING - CONTINUED

106.

107.

108.

109.

110.

Malfunction

Failure to operate
in power mode -
Continued

Excessive effort re-
quired to manually
elevate or depress
gun-launcher

Elevating servo
motor overheats
during electric
operation.
Elevating mech-
anism noisy.

READY lights fail
to illuminate

Probable cause

b. Defective magnetic clutch
brush or magnetic clutch
not operate, notify support

c. Malfunction in electric drive
control system

a. Obstruction (internal or
external)

b. Defective manual drive
mechanism.

c. Contaminated lubricant on
elevating mechanism
pivots.

Defective internal fan in
elevating servo motor.

Damaged gear or bearing

CONVENTIONAL WEAPONS

ELECTRICAL SYSTEM

a. READY lamps defective
replace if defective.

b. Loader’s control box
switch not in READY
position.

c. Fire control selector
switch in OFF position

d. Transmitter cover door not
open when in MISSILE

mode.

Loose harness connectors

|®

8-36

Corrective action

b. Replace brush (fig. 10-10).
If magnetic clutch does

maintenance.

c. Troubleshoot drive control
system (above).

a. Locate and remove
obstruction.

b. Notify support maintenance.

c. Lubricate as prescribed
inlLO 9-2350-230-12.

Notify support maintenance.

Notify support maintenance.

a. Push lamp to test and

b. Transfer switch to READY
position.

Place switch in CONV or
MISSILE.

d. Open transmitter cover

door.

|

Tighten all connectors at
relay box, loader’s
control box, gun-
launcher, accessory box,
and safe-to-fire indicator
switch.

|®
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

110. READY lights fall
to illuminate -
Continued

111. Gun-launcher mis-
fires with CONV or
MISSILE ready
lights illuminated.

112. M73 coaxial machine
gun fails to fire

113. Gun-launcher breech

114. Telescope reticle
dimmer box con-
ventional or missile
reticle fails to
illuminate.

CONVENTIONAL WEAPON
ELECTRICAL SYSTEM -
Continued
f. Gun-launcher out of battery.

[92)

g. Recoil mechanism pressure
too high

Firing probe electrical
connector loose.

a. Fire control switch not in
COAX position
b. Harness connectors loose

a. Loader’s control box SAFE-
fails to open or
close electrically

f. Operate hand pump to bring
gun-launcher into battery.

Then check safe-to-fire

indicator to ensure correct

recoil cylinder pressure

g. Bleed off pressure until
safe-to-fire indicator

switch plunger is in

proper position [[fig.3-2).
Tighten electrical connector.

a. Place switch in COAX
position.

b. Tighten connector on

machine gun and con-

nector J5 on relay box

(fig_10-14).

a. Place switch in SAFE
READY switch not in

SAFE position.

position.

b. Fire control selector switch b. Rlace switch in CONV or

in OFF position
c. Harness connectors loose

a. Fire control selector
switch in OFF position

b. Defective lamp

8-37

MISSILE position.

c. Tighten all connectors on

gun-launcher, relay box,

loader’s control box,

accessory box, and turret

and weapon control

selector.

a. Place switch in CONV or
MISSILE position.

b. Replace lamp.
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

115. PRIME POWER lamp
glows

116. POWER SUPPLY lamp
glows

MISSILE SUBSYSTEM
a. Incorrect prime power

b. Power supply defective

a. Modulator defective

b. Rate sensor defective

c. Tracker or tracker mount
defective

d. Power supply defective

e. Cables defective

8-38

a. If vehicle engine is off, start

engine. Set idle speed to

750 RPM. Check vehicle

circuit breaker.

NOTE. Prime power on

W1P2 pins A and B.

b. Replace power supply. If

PRIME POWER lamp con-

tinues to glow, request

supporting maintenance.

a. Disconnect W1P3 and W2P2
from the modulator. If

POWER SUPPLY lamp

goes out, replace

modulator. Reconnect

cables.

b. Disconnect W9P1 from rate

sensor. If POWER

SUPPLY lamp goes out,

replace rate sensor.

Reconnect cable.

c. Disconnect W6P2 from
tracker. If POWER

SUPPLY lamp goes out,

replace tracker. Recon-

nect cable. If POWER

SUPPLY lamp continues to

glow, disconnect W6P5

from tracker mount. If

light goes out, replace

tracker mount. Reconnect

cable.

d. Replace power supply. If

POWER SUPPLY lamp

does not go off, replace

signal data converter.

Repeat test. If problem

is not corrected, replace

test checkout panel. Re-

peat test.

e. Request supporting main-

tenance.
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction Probable cause Corrective action
MISSILE SUBSYSTEM -
Continued
117 Lamp and meter test) a. No power to test checkout a. Check cable connections.

118. (Lamp and meter test.) a. Cable not properly connected. a. Check cable connections.
Meter needle does Refer table 4-1] step B61.
not deflect to meter
test band. (But b. Defective test checkout panel. b. Replace test checkout panel
lamps glow) and repeat test.
119. (Lamp and meter test), a. Defective lamps a. Replace defective lamps.
Meter deflects pro- Refeftable 5-6|
perly but all lamps
do not glow b. Defective test checkout panel. b. Replace test checkout panel.
Repeat test.
120. (Lamp and meter test) a. Defective lamps a. Replace defective lamps.
Meter illumination
lamps do not glow. b. Test checkout panel defective. b. Replace test checkout panel.
Repeat test.
120. 1. (Test checkout Defective test checkout panel Replace test checkout panel.

120.

Lamps do not light,
and meter does not
deflect on test
checkout panel

panel). Dimmer
control does not
affect intensity of
the lamps

1.1. (Transmitter test)
Switch does not
remain in the on

(up) position for

a period of at

least 15 seconds

panel

b. Test checkout panel defective.

a. Transmitter defective

Refer tablel4-1]|step B61.

b. Replace test checkout panel.
If problem is not corrected,
request supporting main-
tenance.

Repeat test.

NOTE. Dimmer control
should not affect red indicator
lamps.

a. Replace transmitter. Repeat
test.

CAUTION: Transmitter
switch should not remain on
longer than 1 minute.

NOTE. Whenever trans-
mitter is replaced, perform
transmitter alignment test
(figs[10-201110-20.1), and
request supporting mainten-
ance to perform transmitter
beam pattern test.

8-38.1
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

120. 1.1. (Transmitter test
switch does not
remain in the or
(up) position for
a period of at
least 15 seconds
- Continued

120. 2. (Tracker alignment
test) Align lever
will not remain in
the right (up)
position

120. 3. (Tracker alignment
test) TRACKER
ALIGN switch on
test checkout
panel will not
remain in the on
(up) position.

120. 4. (Tracker alignment
test) cannot null
meter using AZ
or EL adjustment
screws, located
on telescope
mount.

MISSILE SUBSYSTEM -
Continued
b. Modulator defective
test.

c. Test checkout panel defective.
Repeat test.

d. Power supply defective

e. Signal data converter
defective

a. Signal data converter
defective

b. Tracker mount defective

Test checkout panel defective

a. Error lever not in the left
(down) position

b. Checksight source lamp
defective
source spot-of-light is
visible. If not visible,
replace checksight source
lamp.

that telescope filter lever is

in the clear position. "Temp-
orarily cover or shade teles-
cope opening outside turret to
make spot-of-light more visible.

8-38.2

b. Replace modulator. Repeat

c. Replace test checkout panel.

d. Replace power supply.

Repeat test.

e. Replace signal data converter.
Repeat test. If problem

is not corrected, request

supporting maintenance.

a. Remove cable W6P5 from
tracker mount. If align

lever will now remain in

the right (up) position,

replace signal data con-

verter. Repeat test.

b. Replace tracker mount.

Repeat test. If problem is

not corrected, request

supporting maintenance.

Replace test checkout panel.

Repeat test.

a. Move error lever to the left
(down) position.

NOTE. Verify that align
lever is in the right (up) posi-
tion.

b. Look into the telescope.
Verify that checksight

NOTE. Check to insure




C8, TM 9-2350-230-12

TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

120. 4. (Tracker alignment
test) cannot null
meter using AZ or
EL adjustment
screws, located on
telescope mount. -
Continued

MISSILE SUBSYSTEM -
Continued

c. Tracker or power supply
defective

d. Signal data converter
defective

e. Test checkout panel defective.

f. Telescope mount defective

8-38.3

Look into telescope. Tf
checksight source spot-of-
light is not sharply defined
or larger than normal,
there is moisture in teles-
cope or telescope mount.

Look into telescope from
outside turret to verify
that the align prism is
visible and in proper posi-
tion.

c. Listen for tracker motor. If
operating, listen for rate

sensor.

Rate sensor gyros opera-
ting; tracker motor not
operating. Replace
tracker. Repeat test.

Rate sensor gvros and
tracker motor not opera-
ting. Replace power
supply. Repeat test.

NOTE. With excessive

noise in turret, rate sensor

gyros and tracker motor may

be difficult to hear.

d. Replace signal data converter
Repeat test.

e. Replace test checkout panel.
Repeat test.

f. Place EL or AZ adjustment
screws (on telescope

mount) at mid range, then
adjust the other screw for

a null on the meter. The

AZ or EL switch on test
checkout panel must be in
correct position.
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

120.4. (Tracker alignment
test) cannot null
meter using AZ or
EL adjustment
screws, located on
telescope mount. -
Continued

120. 5. Align lever does
not reset when
RESET switch on
test checkout panel

120. 6. (System self- test)
SYSTEM TEST
switch will not
remain on (up)

120. 7. (System self-test)

CHECKOUT
PANEL lamp glows
after initiation of
system test

120. 8. (System self-test)
TRACKER lamp
glows at comple-
tion of test

MISSILE SUBSYSTEM -
Continued

a. Fuse on telescope mount
defective

b. Test checkout panel defective.
is activated

c. Signal data converter
defective

d. Telescope mount defective

Test checkout panel
defective

a. Test checkout panel defective.
Repeat test.

b. Signal data converter
defective

a. Align lever not in right (up)
position

b. Tracker not properly aligned.

8-38.4

NOTE. The EL and AZ
adjustment may be so far out
of alignment that checksight
source may not be seen by
tracker. Itis possible to
observe the checksight source
in telescope and bring it near
center enough to get a meter
indication.

If meter still will not null,

replace telescope mount;

repeat test. If problem is

not corrected, request sup-

porting maintenance.

a. Replace fuse on telescope
mount. Repeat test.

b. Replace test checkout panel.
Repeat test.

c. Replace signal data converter
Repeat test.

d. Replace telescope mount.

Repeat test. If problem is

not corrected, request

supporting maintenance.

Replace test checkout panel.
Repeat test. If problem is

not corrected, request

supporting maintenance.

a. Replace test checkout panel.

b. Replace signal data converter
Repeat test. If problem

is not corrected, request

supporting maintenance.

a. Place align lever in right (up)
position. Repeat test.

b. Perform tracker alignment.
Refer[iable 2-12] Repeat
test.
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

120. 8. (System self-test)
TRACKER lamp
glows at comple-
tion of test. -
Continued

120. 9. (System self-test)
SIG DATA CONV
glows at com-
pletion of test

MISSILE SUBSYSTEM -
Continued
c. Tracker motor does not
run in system self-test

d. Tracker defective

e. Signal data converter
defective
problem is no t corrected,
request supporting main-
tenance.

a. Error lever not in right (up)
position

b. Tracker not properly
aligned

8-38.5

c. Listen for tracker motor
during system self-test,

if tracker motor is not

running. (See NOTE)

NOTE. If tracker motor

runs in tracker align but not

in system s elf-test, probable

cause may be signal data con
verter or tes t checkout panel

Replace tracker. Per-
form tracker alignment.
Refel fable 2-12. Re-
peat test.

If tracker does not start,
replace signal data con-
verter. Repeat test.

d. Replace tracker. Perform
tracker alignment. Refer
Repeat test.

e. Replace signal data con-

verter. Repeat test. If

a. Place error lever in right
(up) position. Repeat test

b. Perform tracker alignment.
Referlfable 2-12]
NOTE. After performing
tracker align, reference the
missile reticle (observe on
telescope) one mil circle on
checksight source. With
align lever right (up) and
error lever left (down) place
error lever right(up) and
observe checksight source
move out of the one mil
circle of missile reticle.
The checksight source
should position itself approx.-
imately two mils northeast
from center of missile
reticle.
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

120. 9. (System self-test

SIG DATA CONV
glows at com-
pletion of test. -
Continued

120. 10. (System self-test
MOD lamp glows
at completion of
test

120. 11.

(System self-test
XMTR lamp
glows at comple-
tion of test

MISSILE SUBSYSTEM -
Continued

c. Tracker defective

d. Signal data converter

defective

a. Modulator defective

test.

b. Transmitter defective

a. Transmitter defective

8-38.6

c. Replace tracker. Perform
tracker alignment. Refer
[fable 2-12.] Repeat test.

d. Replace signal data converter,
Repeat test. If problem is

not corrected, request

supporting maintenance.

a. Replace modulator. Repeat

b. Replace transmitter. Repeat
test. If problem is not

corrected, request sup-

porting maintenance.

NOTE. Whenever trans-
mitter is replaced, perform
transmitter alignment test
(fig§10-20]110-20. 1), and
request supporting mainten-
ance to perform transmitter
beam pattern test.

a. Replace transmitter. Repeat
test.

NOTE. Before replacing
transmitter, perform trans-
mitter test. If transmitter
switch on test checkout panel
will not remain on (up) for

15 seconds, replace trans-
mitter. If switch remains on
(up) for 15 seconds, replace
modulator.

CAUTION: Transmitter
switch should not remain on
longer than one minute

NOTE. Whenever trans-
mitter is replaced, perform
transmitter alignment test
(fig§I10-20]110-20. 1), and
request supporting mainten-
ance to perform transmitter
beam pattern test.
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TABLE 84. TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

120. 11. (System self-test
XMTR lamp
glows at comple-
tion of test. -
Continued

120.12. ( System self-test)
TRACKER and
SIG. DATA
CONV lamps
glow at comple-
tion of test

120. 13. (System self-test)
Gunner’s ready
lamp does not
light.

MISSILE SUBSYSTEM -

Continued
b. Modulator defective

a. Vehicle input circuit defec-
tive

b. In battery limit switch out of
adjustment or defective

a. Transmitter door not open

b. Transmitter door switch
defective out of adjustment

c. Breech not fully closed
close breech limit switch.
d. Gun launcher not in battery

e. Recoil mechanism not correct
pressure

f. Loader’s safe/ready switch in
safe position or is defective

g. Fire control selector switch
not in missile position

8-38.7

b. Replace modulator. Repeat
test. If problem is not

corrected, request sup-

porting maintenance.

a. Disconnect cable 7J2 from the
test checkout panel and

repeat system self-test.

Refeffable 2-12. If SIG

DATA CONV and TRACKER

lamps do not glow, the

trouble is in the vehicle

input circuit (relay box,

etc. ).

b. Adjust or replace in battery
limit switch. Refer

figure 11-12. Repeat test.

If problem is not corrected

request supporting main-

tenance.

a. Check that transmitter door

lever is pushed in and

locked.

b. Check switch for proper
operation. Adjust or

replace (figure[10-21]

110-22).

c. Open and reclose breech to

d. In battery limit switch out of

adjustment. Adjust or

replace. Refer figure 11-2

e. Increase or decrease pres-
sure as required (sedfig]

3-2).

f. Check switch position and
place in ready position.

g. Putfire control switch in
missile position.

NOTE. Gunner’s and

loader’s ready lamps also

lights in conventional position

on selector switch.
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction Probable cause Corrective action
MISSILE SUBSYSTEM -
Continued
120.13. 1. Gunner’s ready Transmitter door switch out of
Check switch for proper opgra-

lamp glows adjustment or defective tion. Adjust or replace.
with trans- Refer figures 10-21[and 10-22]
mitter door
closed.

120. 14. Null meter
needle does not
deflect when
turret is moved
in azimuth or
elevation

121. (System self-test
verification)
Tracker motor
does not run when
fire trigger is pulled

a. Rate sensor defective

b. Test checkout panel
defective

c. Defective gyro selector

d. Defective 4A6K2 relay

a. All firing conditions not
present

b. No fire pulse to test checkout
panel

c. Test checkout panel
defective

a. Replace rate sensor if:

(1) Audible hum is not heard
from rate sensor and

(2) Rate sensor is not warm

to touch.

b. Replace test checkout panel.
Repeat test.

c. Replace gyro selector.

d. Replace board 4A6.

a. Chedkiable 3-4. to assure
that "conditions prior to

firing" are present.

b. Disconnect cable from test
checkout panel 7J2 and

monitor on the cable plug

between pins "C" (POS)

"G" (GROUND) for the

fire pulse, as fire trigger

is pulled. If fire pulse is

not present, check for

loose cable connectors at

relay box, loader’s control

box, gun launcher, acces-

sory box.

c. If fire pulse is present at
(7J2) test checkout panel

and tracker does not run,

replace test checkout panel,

Repeat test. If problem

is not corrected, request

supporting maintenance.

8-38.8
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

121.1. Tracker lamp fails
to glow when the ALIGN
and ERROR levers are
in the fully left position
and the system test
switch is in the up posi-
tion.

121. 2. Sig data conv lamp
fails to glow when the
ALIGN lever is posi-
tioned fully right and
the ERROR lever is
fully left with the
system test switch in
the up position.

121. 3. Test checkout panel
fails to reset; ALIGN
lever fails to move
fully left; tracker
motor falils to stop
running within 3
seconds after the fire
trigger is pulled and
ALIGN lever is fully
right and system test
switch is in the up
position.

122. Insufficient current
available at firing
probe to fire
weapon

MISSILE SUBSYSTEM

Continued
a. Defective signal data con-
verter

b. Defective test checkout panel.
panel.
a. Defective signal data con-

verter

b. Defective test checkout panel.
panel.

a. Defective test checkout panel.
panel.

b. Vehicle firing circuit
defective.

c. Defective tracker mount

M81/El GUN-LAUNCHER

a. Firing probe assembly front
contact corroded and/or
defective

b. Firing probe contact assem-
bly not adjusted properly
c. Open or grounded firing

circuit in electrical
wiring harness

8-39

a. Replace the signal data con-
verter.

b. Replace the test checkout

a. Replace the signal data con-
verter.

b. Replace the test checkout

a. Replace the test checkout

b. Notify support maintenance.

c. Notify support maintenance.

a. Clean contact with fine steel
wool or replace firing
probe if cracked or

defective (fig. 11-13).

b. Make adjustment and per-
form continuity check

(fable 11-2).

c. Check continuity between
plug at firing probe (P107,
circuits a and b) and large

input power receptacle

(P102, circuits a and p)

respectively. Replace

harness if defective.

(See caution note below. )
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction Probable cause Corrective action
M81/El GUN-LAUNCHER
Continued
122. Insufficient current d. Defective 120 v power supply. d. Replace 120v power supply
available at firing (fig_10-16.1).
probe to fire weapon-
Continued e. IN battery limit switch e. Replace IN battery limit
defective switch.
f. Recoil mechanism safe-to- f. Notify support maintenance.
fire switch defective.
g. Defective firing circuit relay g. Replace relay box (ig.
box
CAUTION: A short circuit in firing probe or harness may damage K-1 relay in loader’s

control box. Notify §

123. Breech mechanism
fails to open or
close manually.

124. Breech mechanism
binds in manual

operation

125. Breech mechanism
fails to operate

electrically

upport maintenance if malfunction still og

a. Defective handcrank assem-
bly.
b. Seized breech chamber and/

or breech mechanism.
Breech drive solenoid

plunger jammed in locked

power position.

b. Dirt or foreign material
on breech chamber
surfaces and/or spindle
assembly

a.

a. Defective electrical wiring

harness.

curs.

a. Notify support maintenance.

b. Notify support maintenance.
a. Replace spring, plunger,
or solenoid, if damaged.

b. Clean breech chamber and
exposed surface of
spindle assembly and
apply light coating of
lubricating oil
MIL-L-46150
(FSN 9150-949-0323)

a. Check continuity between
electric drive motor

plug (P101), solenoid

plug (P103), and limit

switch plugs (P105 and

P106) with large input

power receptacle. Re-

place harness if defective

b. Defective electric drive
motor.
b.

8-40

(fid11-12).
Replace motor (fig. 11-14).
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

125. Breech mechanism
fails to operate
electrically -
Continued

126. Motor runs but
breech fails to
operate

127. Breech mechanism
sluggish in electri-
cal operation

127.  Smoke and/or
flame discharging
from tube lock key
or detent assembly
vent

128. Ammunition detent
does not function

GUN-LAUNCHER- Cont

c. Ifclosed and will not open,
breech-open limit switch
LS4 (right side) is defective.

d. If open and will not close,
breech-closed limit switch
LS2 (left side) is defective.

e. Seized breech chamber and/
or breech mechanisn.
Defective breech drive solenoid
plunger or plunger bushing
plunger slides freely. Inspect
solenoid for operation. Re-
place defective components.

a. Insufficient voltage at power
source

b. Dirt or foreign material on
breech chamber surfaces
and/or spindle assembly

c. Clogged porous vent plug in
carrier cover
d. Breech mechanism binding

Failure of seal; erosion or
corrosion of detent assembly
or cannon detent hole

Type Il detent (para 3-3. 4)

For removal and inspection of
Type 1l detent assembly, notify
a. Detentrelease lever set-
screw out of adjustment
b. Tip of detent worn or broken
setscrews (fig 11-23, 23.3)
c. Worn or defective actuating
mechanism
c. Inspect for smooth operation.
d. Detent restricted by defec-
tive gas seal in breech
coupling (MB1 Mod only)

8-41

c. Replace, if defective
(fig 11-12).

d. Replace, if defective
(fig 11-12).

e. Notify support maintenance.

Inspect plunger for sheared
teeth; bushing to be certain

a. Use fully charged batteries
or start vehicle engine
(1000-1100 rpm) to assure
adequate operating voltage
b. Clean breech chamber and
exposed surface of spindle
assembly. Apply light coat-
ing of lubricating oil
MIL-L-46150
(NSN 9150-00-949-0323)
c. Remove vent plug and clean
(fig 11-25)
d. Notify support maintenance

Type 1 detent (para 3-3. 4)
Remove/install - fig 11-22
Inspect and repair - fig 11-23

Removelinstall - fig 11-23.1
Disassemble/assemble -
11-23.2

Inspect and repair - fig
[11-23.3

supporting maintenance

a Adjust detent release lever

b. Replace detent (fig 11-22
23.1)

Replace worn or defective
components
d. Replace seal (fig 11-22)
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction Probable cause Corrective action
GUN-LAUNCHER-
Continued
128. Ammunition detent does e. Detentrelease plunger on e. Disassemble loading tray

not function - continued

129. Missile cap ejector
mechanism does not op-
erate trigger lever in
eject (down) position

130. Gases accumulate in

turret after firing

CAUTION

130. 1. Smoke and fumes
discharging from cover
of breech from erosion
past firing mechanism.

131.  Gun-launcher hangs out
of battery.

Rapid loss of precharge
pressure in recoil mech-

anism

132.

loading tray seized in detent
release position

a. Ejector not cocked
bracket setscrew
b. Ejector trigger lever set-
- screw out of adjustment
Ejector (finger) not posi-
tioned correctly.
Worn or defective parts in
loading tray and ejector

group

C.

d.

a. Defective scavenging system.

b. Defective gun tube obtura-
tor gasket.

Defective ammunition detent
seals

Defective check valve: indi-
cated by over-pressure red
stem extending beyond outer

surface

C.

d.

Avoid damaging air cylinders, which are

a. Erosion on breechblock at
rear face of seal
b. Erosion on firing mechanism.

GUN-LAUNCHER MOUNT

Defective spring washer set
a. Defective hydraulic bleed
valve or leak in bleed tube or -
fitting

Defective check valve in
pump-to-recoil mechanism
tube or defective hand pump
allowing hydraulic fluid to
be by-passed to reservoir.

b.
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and free up plunger travel
in mounting bracket
(fid. 11-22).
a. Adjust ejector cocking
(fid 11-27).
Adjust ejector trigger lever
setscrew (fid. 11-21).
Adjust position (fif._11-20).

b.
C.
d. Disassemble loading tray
and ejector group and re-
place worn or defective

parts.

a. Repair if within scope of or-
ganizational maintenance.
Otherwise notify support
maintenance.

b. Replace (flg._11-24).
c. Notify support maintenance.
d. Remove, clean and in-

-spect. If erosion is evident
on valve, seal, or sealing
surface of tube, notify
support maintenance.

under very high pressure.

a. Notify support maintenance.

b. Replace firing mechanism.

Notify support maintenance.
a. Bleed off all pressure and
replace check valve, tube,
or fitting (fig L1711 8).

b. Bleed off all pressure and

replace check valve or

hand pump (fig_11-5).
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

133. Difficult to adjust
precharge pressure
in recoil
mechanism.

134. Gun-launcher recoils
with excessive
force

135. Gun-launcher returns
to battery with
excessive force.

136. Loss of boresight

137. Flickering image at
screen of image
intensifier tube
after stabilization
period

137.1. Inability to focus

138. Gun and periscope
not synchronized

GUN-LAUNCHER MOUNT
Continued
Defective hand pump
replace hand pump (fig_11-5).

a. Insufficient fluid in recoil
mechanism due to defec-
tive safe-to-fire indicator.

b. Airin recoil mechanism

Insufficient fluid in or
defective buffer

SIGHTING AND FIRE CONTROL
INSTRUMENTS
PERISCOPE XM44 SERIES

a. Head assembly not properly
seated

b. Body assembly not seated
properly

c. Boresight knobs not fully
engaged

a. Reticle lamp Or rheostat
failure

b. Loose or poor electrical
connection

Image intensifier tube with
related parts improperly
assembled/installed.

Link assembly loose
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Bleed off all pressure and

a. Notify support maintenance.

b. Open bleed valve and bleed
off all pressure, and then
readjust recoil mechanism
pressurel(fig. 3-2).

Fill buffer
or replace (fig. 11-2).

a. Remove head assembly

and reinstall (fig_T11-4T).

b. Remove body assembly
and check for foreign

matter around locating

keys and keyways and

for burred or broken

locating keys.

c. Check knobs to insure firm
engagement with clutch
teeth.

a. Replace lamp. Refer to
support maintenance to
replace rheostat.

b. Check and tighten electrical
connections.

Notify support maintenance.

Synchronize and tighten link
adjustment (Fig. 11-43).
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

Malfunction

Probable cause

Corrective action

138.1. Condensation or
fogging, XM44E
Series only

NOTE. For any malfunctig

139. Elevation micrometer
and knob will not
turn

140. Index travels beyond
scale limits.
141. Excessive backlash.

142. Depression and ele-
vation errors

143. Level bubble out of
adjustment.

144. Poor visibility

145. Wiper blades smear
prisms.

NOTI. For any malfunctions not listed, notify s

SIGHTING AND FIRE-CONTR|
INSTRUMENTS-CONTINUE
PERISCOPE XM44 SERIES

CONTINUED
Moisture in head and/or body
due to loss of nitrogen
pressure.

TELESCOPE, ARTICULATED, M119
MOUNT, TELESCOPE M14
INDICATOR, AZIMUTH 10954

n of telescope, telescope mount, or azimy
QUADRANT (ELEVATION) M13

a. Worm plunger too tight
b. Elevating worm bent
Stops out of mounting groove

a. Worn gears

b. Loose or worn plunger

c. Broken spring

a. Poorly spaced worm or
worm gear teeth.
Bubble improperly adjusted

PERISCOPES M47 AND M4
a. Condensation

Purge, leak test, and
pressurize (TM 750-116).

upport maintenance.
OR M127

)
20

th indicator, notify support maintenance.
A1C

a. Replace quadrant (fig. 11-39).
b. Replace quadrant.
Replace quadrant.

Replace quadrant

Replace quadrant.

Replace quadrant.
Replace quadrant.

pooe

Replace quadrant.

b. Dirty prisms
Worn wiper blade

8-44

B
a. Referto TM 750-116.
b. Clean.
Replace blade Rig_T1-42)
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TABLE 8-4. TROUBLESHOOTING - CONTINUED

after installation.

c. Worn seal

149. No infrared vision

b. Loose mount assembly b.

Improper electrical ground

Malfunction Probable cause Corrective action
SIGHTING AND FIRE-CONTROL
INSTRUMENTS - CONTINUED
PERISCOPE M47 AND M48
146. Wiper motor does a. Defective switch a. Replace switch[{fig. 9-107).
not operate.
b. Faulty wiring or connections. b. Repair or replace faulty
components.
147. No cleaning fluid a. No fluid in reservoir a. Refill reservoir (fi§._11-37).
from washer
assembly b. Faulty pump b. Replace pump.
c. Clogged tubing c. Clean tubing or nozzle.
d. Clogged check valve d. Clean check valve.
e. Loose tubing connection or e. Replace defective tubing
leaking tubing or connectors.
148. Periscope loose a. Faulty catches a. Notify support maintenance.

Tighten bolts (fig._11-36).
c. Replace seal (fif._11-36).
Clean all mating ground
surfaces between mount,
hatch, body and head.

TABLE 8-5. OHMMETER METHOD OF ELECTRICAL TROUBLESHOOTING

a. General. The ohmmeter method of electrical
troubleshooting (fig.__8-2) | uses continuity tests to
determine whether circuit or device being tested has a
continuous electrical path through cables and unit
connected between two test points. An ohmmeter
indicates, on a calibrated scale, resistance of circuit
being tested and is equipped with a power source
(battery or hand generator), usually installed inside case
which houses
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the meter. All electrical circuits have some resistance.
Resistances may be so low, or’ high, they cannot be read
with an ordinary ohmmeter. An ohmmeter with a full-
scale reading of 10 ohms is desirable for measuring low
resistances. Higher range ohmmeters are better suited
for testing insulation leaks. If the normal resistance of
circuit to be tested is known, select an ohmmeter with a
full-scale range higher than normal resistance.
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TABLE 8-5. OHMMETER METHOD OF ELECTRICAL TROUBLESHOOTING - CONTINUED

CAUTION Never attempt to make ohmmeter tests
until all sources of power connected to equipment to
be tested are disconnected. The ohmmeter will be
damaged if this procedure is not followed.

b. Continuity Tests. Place prods or clips from
ohmmeter on end points of circuit to be tested, or to two
terminals at which ends of component to be tested
terminate. If a normal reading is obtained, circuit has no
breaks or openings.

c. Resistance Reading. A resistance reading is taken
to determine electrical condition of a coil, resistor,
capacitor, or complete circuit. When correct resistance of
a unit is known, a resistance test will indicate if there is a
fault in circuit.

d. Infinity and Zero Ohmmeter Readings.

(1) Infinity reading. An. infinity reading indicates that
no path exists for current flow in a component, or that an
open circuit exists. The ohmmeter indicator does not
move when infinite resistance exists but remains at a
point on ohmmeter scale usually marked by symbol "oo"
or abbreviation INF" An ohmmeter should always give an
infinity reading when test leads are disconnected.

(2) Zero reading. A zero ohmmeter reading indicates
closed circuit with no measurable resistance. When a
known resistance is specified and a zero reading is
obtained, a short circuit exists within component or circuit
being tested. An ohmmeter should always be adjusted to
give a zero reading when test prods or clips are touched
together.

e. Test Point Designation. Ohmmeter test points are
tabulated for each electrical circuit and referenced to an
accompanying illustration. The letter "P" denotes
testpoint (terminal, plug, or receptacle) and is followed by
a number designating the test point numerical
sequence. Multi-plug and receptacle designation are
also followed by a letter to indicate the specific pin or
socket. P1-A then will denote test point "1," pin "A."
Ground (gnd) means any part of vehicle that has a good
electrical connection with the unit being tested. Electrical
circuits and tables are as follows:

Figure 8-3. Troubleshooting Master Relay and Battery
Power Circuits

Figure 8-4. Troubleshooting Generator and Voltage

Regulator Circuits

Figure 8-5. Troubleshooting Engine Starter Circuit

Figure 8-6. Troubleshooting Flame Heater Circuits

Figure 8-7. Troubleshooting Indicator Panel Circuits

Figure 8-8. Troubleshooting Fuel Level Indicator
Circuits

Figure 8-9. Troubleshooting Driver's Periscope Wiper
Circuits

Figure 8-10. Troubleshooting Bilge Pump Circuits

Figure 8-11.  Troubleshooting Personnel Heater
Circuits

Figure 8-12. Troubleshooting Power Plant Indicator
and Warning Light Circuits

Figure 8-13. Troubleshooting Vehicle Driving Light

Circuits.

Figure 8-13.1. Tachometer/Speedometer/ Odometer
f.  Generator Regulator Performance Test.

Refer to| Figure 8-4|
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A - DC VOLTAGE TEST

(1) BE SURE OF WHAT TEST YOU ARE MAKING,

{2) SELECT A VOLTAGE RANGE HIGHER THAN
THE EXPECTED READING.

(3) SELECT THE DC SCALE ON THE METER.

{4) CONNECT THE NEGATIVE {MARKED OR
COLORED BLACK) LEAD FIRST.

(5) TOUCH POSITIVE (MARKED OR COLORED RED)
LEAD AND OBSERVE NEEDLE FOR CORRECT
MOVEMENT PRIOR TO CLIPPING .

{6) DC VOLTAGE TEST IS MADE TO MEASURE
BATTERY, GENERATOR, OR SIGNAL VOLTAGES.

B - RESISTANCE TEST

(1) BE SURE OF WHAT TEST YOU ARE MAKING,

{2) PLACE THE VEHICLE MASTER SWITCH IN THE
"OFF" POSITION,

{3) SELECT THE DESIRED RESISTANCE RANGE,

(4) TOUCH LEADS TOGETHER AND ADJUST TO
"0" NEEDLE POSITION,

{5) RESISTANCE TEST IS MADE TO MEASURE
RESISTANCE OR OHMIC VALUES OF COILS
AND RESISTORS AS GIVEN IN TEST PRO~
CEDURES,

C - CONTINUITY TEST

(1) BE SURE OF WHAT TEST YOU ARE MAKING,

{2) PLACE THE VEHICLE MASTER SWITCH IN THE
"OFF" POSITION,

(3) SELECT THE RX1 SCALE,

(4) CONTINUITY TEST IS USED TO CHECKIF A
WIRE OR CONNECTOR IS IN GOOD CONDI-
TION, AN "0" READING INDICATES A
GOOD CABLE, SUCH AS SHOWN, A HIGH
RESISTANCE READING OR NO NEEDLE
MOVEMENT MAY INDICATE AN OPEN
CIRCUIT, DAMAGED CABLE, OR POOR SOLDER
JOINT,

C9, TM 9-2350-230-12

+DC

GROUND HULL

A - DC VOLTAGE TEST

BLACK

+DC

|~ RX1

ZERO OHMS ADJ,

M GROUND HULL

B - RESISTANCE TEST

MULTIMETER

OHMS SCALE

2.5 VAC SCALE VOLTAGE

SCALES

DB SCALE
SCALE RANGE
SELECTOR = M\SELECTOR RED
ZERO OHMS ADJ.,
NEGATIVE LEAD POSITIVE LEAD (RED)
(BLACK)
AUTHORIZED TEST EQUIPMENT MULTIMETER - 6625-553-0142 C - CONTINUITY TEST
WE 66613 ||

Figure 8-2. Troubleshooting hull and power plant electrical system with multimeter
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- o

| E B S pa AUXILIARY
¢ :’_‘ OUTLET
432 .’f_‘

DOME LIGHT
5218
DRIVER'S SWITCH PANEL
P7 MASTER SWITCH
DRIVER'S INDICATOR
—12—{J] ASTER INDICATOR LIGHT PANEL
L L IswitcH | = /]
RECTIFIER BATTERL—SGEENERATOR
(SEE NOTE)
iy —pi W CIRCUIT BREAKERS
: ! - f—‘ BREAKER NO, | RATING
Ld_—g o ' | 20 AMP
; 2 20 AMP
L 3 15 AMP
561 L'i——&-’ j_"l'»’ _l_ 4 20 AMP
31¢C
L 128 - 5 15 AMP
8 4 6 15 AMP
] 7 3 3. ¢ : 7 20 AMP
POOEOee LI [
7220 7228
m SLIP RING NOTE. RECTIFIER ADDED
o EFFECTIVE VEHICLE SN 837.
= 06 ON EARLIER VEHICLES LEAD
O( ) C) 28 15 CONNECTED DIRECTLY
|| ENGINE COMPARTMENT TO MASTER SWITCH.
BULKHEAD DISCONNECT
7o AUXILIARY POWER
T_z‘ MASTER RELAY + (SLAVE) RECEPTACLE
P
{9: BATT§RIES
2 F+——o Plo [\
=—|—:]—n B+ o+ |p+ 7
L—12 112
e L 4 -4 -4 -¢
= ~~————7
561 - 128 10
DESCRIPTION
MASTER RELAY AND BATTERY POWER CIRCUITS CONSIST (2) WHEN MASTER SWITCH IS CLOSED, MASTER
OF 4 BATTERIES (2 IN SOME EARLY VEHICLES), MASTER RELAY IS ENERGIZED, FEEDING POWER TO
SWITCH AND INDICATOR LIGHT, MASTER RELAY, BATTERY/ TURRET SLIP RING DIRECTLY AND THROUGH
GENERATOR GAGE, AND RECTIFIER (VEHICLES AFTER CIRCUIT BREAKERS TO ALL HULL COMPO NENTS
SN 836). RECTIFIER PERMITS SLAVE CHARGING OF VEHICLE AND SLAVE RECEPTACLE.

BATTERIES, PROTECTS VOLTAGE REGULATOR AND BATTERIES @)
(BUT NOT TURRET COMPOINEINTS) AGAIINST REVERSE POLAR~

ITY OF SLAVE SOURCE, AND PROTECTS ALL COMPONEINTS
AGA[INST REVERSE POLARITY OF VEHICLE BATTERIES. CIR-

CUITS ARE ENERGIZED AS FOLLOWS:

(1) POWER IS FED DIRECTLY FROM BATTERIES TO
MASTER SWITCH, POWER TERMINAL OF MASTER

POWER FED TO BATTERY/GENERATOR GAGE
INDICATES CONDITION OF BATTERIES (ENG INE
OFF) OR OPERATION OF GENERATOR SYSTEM
(ENGINE ON),

(4) WITH RECTIFIER, SLAVE POWER CAN BE FED
THROUG H MASTER SWITCH TO MASTER RELAY
PULL-IN COIL, COMPLETING CIRCUIT FROM

RELAY, PERSONNEL HEATER CONTROL BOX
AND WINTERIZATION KIT CONTROL BOX (IF SLAVE SOURCE TO BATTERIES FOR CHARGING.
INSTALLED). we 66621 |

Figure 8-3. Troubleshooting-master relay and battery power circuits
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TABLE 8-6. MASTER RELAY AND BATTERY POWER CIRCUITS (FIG._8-3)

COMPONENT

CIRCUIT
NUMBER

TEST POINTS

RESISTANCE
(ohms)

CIRCUIT

REMARKS

CAUTION: Disconnect battery positive and n

ative cables before making resistanc

e or continuity tests.

Master switch
lead

Master switch
(without rectifier

Master switch
(with rectifier)

Master switch to
relay lead

Relay coil

Relay contacts

System main
feed lead

Master switch
indicator light
feed

12B

12

21,111
21,111, 71

31A

FROM TO
22 0)) P2-A
P2-A | P7-J
P2-A | P7-J
p2-C | P7-J
P7-J | P8
P8 CASE
P9 P10
P9 Pl
P9 P6
Pl P2-C

0

0 OR INF

(Checks like
diode)

{Checks like
diode)
0

58
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From baitery to
switch panel

Through panel and
master switch

Through rectifier
and master switch

Same as above

From switch panel
to relay

Through relay coil
to ground

Through contacts

Relay to circuit
breakers and slave
receptacle

Through circuit
breaker to switch
panel

Infinity indicates open
circuit or defective
lead.

Switch ""off"": Zero
OHMS indicates de-
fective switch
Switch "'on': Any re-
sistance indicates
defective switch.

Switch "off'': Reading
other than infinity
indicates defective
switch,

Switch "on'': (Ohmmeter
on X1 scale): Reversing
probes should give high
and low resistance
readings, Both readings
low indicates defective
rectifier, 3oth read-
ings high indicates
defective switch and/or
defective rectifier,

Same as above,

Infinity indicates open
circuit or defective lead.

Infinity or zero OHMS
indicates defective coil,

Zero OHMS indicates
defective relay.

Infinity indicates open
circuit or defective
lead.

Infinity indicates open
circuit or defective
lead,
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TABLE 8-6. MASTER RELAY AND BATTERY POWER CIRCUITS-CONTINUED

CirCult

TESY POINTS

RESISTANCE

COMPONENT NUMBER | FROM Yo {ohms) CIRCUIT REMARKS
Master switch 12L P2-C | GND 170-210 Through panel and Infinity indicates open
indicator light light bulb circuit, defective lead

or burned out bulb,
Zero OHMS indicates
short circuit,

Indicator panel 31C Pl P3-J 0 Through circuit Infinity indicates open

feed lead breaker to indicator circuit or defective
panel lead.

Auxiliary outlet 55 Pl P4 0 Through circuit Infinity indicates open

feed breaker to auxiliary circuit or defective
outlet lead,

Dome light feed 432 Pl P5 o Through circuit Infinity indicates open
breaker to dome circuit or defective
light lead,

Dome light red - P5 CASE 18 Circuit throughlight | Switch lever toward red

side switch and bulb lens. Infinity indicates

open circuit, defective
lead, defective switch
or burned out bulb,
Zero OHMS indicates
short circuit.

Dome light white - PS5 CASE 5.5 Circuit through light | Switch lever moved

side switch and bulb past guard, Infinity

indicates open circuit,
defective lead, defective
switch, or burned out
bulb., Zero OHMS in-
dicates short circuit,
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12 DRIVER'S SWITCH PANE DRIVER'S INDICATOR
FOR WIRING MASTER SWITCH / L PANEL
WITH
RECTIFIER MASTER SWITCH | :] BATTERY-GENERATOR
SEE FIG 8-3 INDICATOR LIGHT . . AGE.
561 -
128 12L
31C—f
N A INDICATOR PANEL AND WARNING
LIGHTS CIRCUIT BREAKER
VOLTAGE REGULATOR
O] [© ® € /
- P3 =
1
m m =
STARTER SWITCH RELAY c 1
AND PERISCOPE WIPER, o —
ENGINE COMPARTMENT CIRCUIT BREAKER (4]
BULKHEAD DISCONNECT P2
Q.
i Z|Bpate GENERATOR
MASTER RELAY Pl /
——n B
BATTERIES 13 L— Ao
A}——= — \ l ?‘
119
_lz_c ,1 O+ p + O+ p <+
= -d -Q -d o) =
561-128
DESCRIPTION 10
THE GENERATING CIRCUIT CONSISTS OF A GE NERATOR, 4. POWER IS FED THROUGH A 15 AMP CIRCUIT BREAKER
VOLTAGE REGULATOR, AND BATTERY-GE NERATOR GAGE THROUGH BATTERY-GE NERATOR GAGE TO GROUND,
AND IS ENERGIZED AS FOLLOWS: WHICH G IVES READINGS PERTAINING TO SYSTEM

VOLTAGE.

5. TESTING AND ADJUSTMENT, PERFORM OHMMETER
TESTS (TABLE 8~7) TO PINPOINT DEFECTIVE CIRCUIT
COMPONENTS, ADJUST REGULATOR ACCORDING
TO INSTRUCTIONS GIVEN IN FIGURE 9-110, AS AN
ADDITIONAL TEST FOR PROPER OPERATION, SYSTEM
VOLTAGE MEASURED AT THE BATTERIES OR GENERATOR
SHOULD NOT VARY MORE THAN 0.5 VOLT FROM
INITIAL SETTING WHEN ENGINE SPEED IS VARIED
FROM 1000 TO 2800 R.P. M, WITH CONSTANT VEHICLE

1. ENGINE RPM DRIVES GENERATOR WHICH GENERATES
A SMALL AMOUNT OF POWER WHICH IS FED THROUGH
THE VOLTAGE REGULATOR AND BACK TO EXCITE
GENERATOR FIELD. THIS CYCLE CONTINUES UNTIL
THE VOLTAGE REGULATOR LIMITS THE POWER SUPPLIED
TO THE GENERATOR FIELD, THEREBY REGULATING THE
GENERATOR OUTPUT VOLTAGE.

2, REGULATED VOLTAGE IS FED FROM THE GENERATOR,
THROUGH THE VOLTAGE REGULATOR TO CHARGE

BATTERIES
. AD Al .E.,
3. WITH MASTER RELAY ENERGIZED, BATTERIES AND 'ﬁgws *;{,L,:,ng ,!AEN E;’éADL'G”TS AND/OR BILGE
GENERATOR SUPPLY POWER TO OPERATE VEHICLE ! ’
ELECTRICAL COMPO NENTS, NOTE. LOAD SHOULD NOT EXCEED 300 AMPERES,

VOLTAGE REGULATOR FAILSAFE CIRCUIT (LOCKOUT)

(NOT ALL GEINERATOR SYSTEM FAILURES INVOLVE LOCKOUT),

VOLTAGE REGULATOR FAILSAFE LOCKOUT PREVENTS DAMAGINGLY HIGH GENERATOR QUTPUT WHICH
COULD RESULT FROM:

POOR CONNECTION IN GROUND CIRCUIT OF GENERATOR-TO-REGULATOR HARNESS.
CERTAIN CIRCUITRY FAILURES IN GENERATOR OR REGULATOR.

FAILSAFE LOCKOUT OPENS GENERATOR FIELD, MAKING SYSTEM VOLTAGE ENTIRELY DEPENDENT ON
BATTERIES.

WITH ENGINE OFF, CHECK FOR LOCKOUT BY MOMENTARILY DISCONNECTING BATTERY-TO-VOLTAGE

REGULATOR CABLE (CIRCUIT #13) TO RESET REGULATOR. IF SYSTEM IS STILL INOPERATIVE OR IF REPEATED

LOCKOUT OCCURS, AND NO HARNESS FAULT CAN BE FOUND, REPLACE REGULATOR, IF STILL INOPERATIVE,

REPLACE GENERATOR. we 66622 |

Figure 8-4. Troubleshooting-generator and voltage regulator circuits

8-50.2 (8-50. 1 Blank)
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TABLE 8-7. GENERATOR AND VOLTAGE REGULATOR CIRCUITS (FIG._8-4)

COMPONENT

CIRCUIT
NUMBER

TEST POINTS

FROM T0

RESISTANCE
(ohms)

CIRCUIT

REMARK S

CAUTION: Disconnect battery positive and negative cables before making resistance or

continuity

tests,

NOTE. See Troubleshooting (table 8-4, items 41 through 43) before performing ohmeter tests.

Generator and
generator-to-
voltage regulator
harness {harness
disconnected at
voltage regulator)

NOTE Check
pin alignment,
Harness must be
flexed during
ohmeter check to
detect intermit-
tent circuits,

14/GND

15/GND

152/GND

GND

If all above tests give readings within limits shown, omit generator tests below,
tests indicates a faulty circuit, perform generator tests below to isolate fault in either generator

or harness.

Generator
(harness discon-
nected at voltage
regulator. Refer
to figure 9-111 for]
terminal identifi-
cation),

Generator may show proper resistances and still be defective,
all other possible sources of trouble,

eliminating

Regulator-to-
battery harness

Voltage Regulator

13

P2A P2B
P2D P2B
P2C P2B
Hull P2B
Ground

P1B PIE
(GND)

P1A PIE
(GND)

fP1D PIE
(GND)

P3A P4

[P2A P3A

0.05
to
0.10

0.05
to
0.10

2.0
to
2,5

0

0

P2A through harness
leads, generator

brushes, armature,
series field, to P2B,

P2D through harness
leads, generator shunt
field, series field to
P2B.

[P2C through harness
leads, generator
series field to P2B.

Hull ground through
enerator ground lead
hrough harness GND
ead to P2B.

1B through generator
rmature, brushes,
eries field to P1E

1A through generator
hunt field, series
ield to P1E,

1D through part of

nterpole winding to
round,

3A through lead to
4

NOTE. Other voltage regulator defects cannot be isolated by chmeter test,

Replace generator only after

Zero or high resistance
indicates faulty circuit,

Improper resistance
indicates faulty circuit,

Any resistance indicates
faulty circuit,

Any resistance indicates
faulty circuit,

If any of above

Resistances shown are
proper, but generator maﬁ
function with resistances
as high as 5, 0 ohms,
Improper resistance
indicates faulty
generator,

Any resistance indicates
a faulty generator.

Any resistance indicates
faulty lead.

Zero indicates fused
relay in voltage regulaton

(Replace regulator),
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" NE UTRAL SAFETY SWITCH
—— 2 —RE-n— - 23—,
" 22A
JTK P3
_—DRIVER'S SWITCH PANEL
//
MASTER SWITCH | ENGINE STARTER SWITCH
FOR WIRING
U eecTirten e
R
121 MASTER SWITCH
SEE FIG 8-3 @/‘ INDICATOR LIGHT
T STARTER SWITCH RELAY AND
# 35 = PERISCOPE WIPER CIRCUIT
Bl
e T REAKER P5
o A —228—{C [—4
! ENGINE 2-]A
i N
COMPARTMENT
BULKHEAD 22418
DISCONNECT Pl /4
- STAR =
22—+{&} = TER RELAY 111 (LL DISCONNECT
N : —4~|BRACKET
ENGINE DISCONNECT — 1 r6
BRACKET ¥ P‘m/ISOLENOID
GROUND LEAD
STARTER Moron/ GND-9w—_HiLL
P7 -
BATTERIES
I8 } | MASTER RELAY
Lt—os B ToF  [oF o+
L T ' o/?
—li—q ol -d —clz - -9
_ o |1 \ E——
561 - 128 0

DESCRIPTION

THE ENGINE STARTER CIRCUIT CONSISTS OF A 20 AMP CIRCUIT BREAKER, NEUTRAL SAFETY SWITCH,
STARTER RELAY, AND STARTER AND SOLENOID, THE CIRCUIT IS ENERGIZED AS FOLLOWS:

(1) WHEN MASTER SWITCH IS CLOSED THE MASTER RELAY IS ENERGIZED,
POWER IS FED FROM MASTER RELAY THROUGH 20 AMP CIRCUIT BREAKER, TO STARTER SWITCH,

(2) WHEN STARTER SWITCH IS CLOSED, POWER IS FED THROUGH NEUTRAL SAFETY SWITCH AND STARTER
RELAY COIL TO GROUND, ENERGIZING STARTER RELAY,

(3)  WITH STARTER RELAY ENERG IZED, POWER IS FED FROM MASTER RELAY THROUGH STARTER RELAY TO
STARTER SOLENOID COIL TO GROUND, ENERGIZING STARTER SOLENCQID,

(4)  WITH STARTER SOLENOID ENERGIZED, POWER IS FED FROM MA STER RELAY THROUGH STARTER
SOLENOID, ENERGIZING STARTER,

we 66623

Figure 8-5. Troubleshooting-engine starter circuit
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TABLE 8-8. ENGINE STARTER CIRCUITS (FIG_8-5)

TM 9-2350-230-12

COMPONENT

CIRCUIT
NUMBER

TEST POINTS

FROM

TO

RESISTANCE
(ohms)

CIRCUIT

REMARKS

CAUTION: Disconnect battery positive and negative cables before making resistanc

e or continuity tests.

Circuit breaker

Starter switch

Neutral safety
switch

Starter relay

Starter relay
power lead

Starter solenoid
energizing lead

Starter solenoid
pull-in coil and
starter motor
(solenoid ground
lead disconnected)

Starter solenoid
hold~-in coil (sole-
noid ground lead
disconnected)

Starter solenoid
relay

Starter motor

31A

31A

22A

22

22

22A

22B

Pl

p2-C

P4

P4

P5-A

P5-B

P5-B

p5-C

o

P8

P9

p2-C

P3-K

P4

GND

GND

P5-C

P6

P8

P8

P10

4

GND

0

0 OR INF

0 OR INF

70-180

70-180

3.1

More than
500, 000

Lead through circuit
breaker .

PZ through starter
switch to P3

P4 through neutral
safety switch to P4

P4 through harness
leads, starter relay
coil, to ground

P5-Athrough starter
relay coil to ground

P5-B through normal
ly open contacts to
P5-C

P5-B through harness
to P6

P5-C through harnesq
to P8

P7 through starter
motor solenoid pull-
in coil to P8

P8 through starter
motor solenoid hold-
in coil to P10

P9 through normally
open starter solenoid
relay, Starter motor
armature to P7

P17, P8, P9, P10,
to starter frame

Any reading greater
than zero OHMS indi-
cates a defective cir-
cuit breaker,

Zero OHMS with switch
in "start" position;
infinity with switchin
"off" position,

Zero OHMS with shift
lever in neutral;
infinity with lever in
any other position,

Zero or infinity indi-
cates defective harness
or starter relay,

Zero or infinity indi-
cates defective starter
relay.

Any resistance reading
indicates defective
starter relay.

Any resistance reading
indicates defective
harness.

Any resistance reading
indicates defective
harness.

Zero or infinity
indicates defective
starter solenoid or
starter motor.

Zero or infinity indi-
cates defective starter
solenoid,

Any resistance reading
indicates faulty relay.

Any low registance
reading indicates
faulty starter,
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C9, TM 9-2350-230-12
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™l ® ®
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L
DESCRIPTION

THE FLAME HEATER CIRGUIT CONSISTS OF A15 AMP CIRCUIT BREAKER, FLAME HEATER SWITCH, FUEL
VALVE AND COIL ASSEMBLY AND IS ENERGIZED AS FOLLOWS:

Y.  WHEN THE MASTER RELAY IS ENERIZED BY TURNING THE MASTER SWITCH "ON", POWER IS FED

FROM THE MASTER RELAY THRQUGH THE FRONT BILGE PUMP SWITCH AND FLAME HEATER CIRCUIT
BREAKER TO THE F LAME HEATER SWITCH.

WITH THE FLAME HEATER SWITCH ON, POWER IS FED TO THE FUEL VALVE AND COIL ASSEMBLY .
WE 66624 [
Figure 8-6. Troubleshooting-flame heater circuits
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TABLE 8-9. FLAME HEATER CIRCUITS (FIG_8-6)

TM 9-2350-230-12

COMPONENT

CIRCUIT
NUMBER

TEST POINTS

FROM TO

RESISTANCE
(ohms)

CIRCUIT

REMARKS

positive and ne

tive cables before making resistanc

e or continuity tests.

CAUTION: Disconnect batter

Flame heater
feed

Flame heater
switch

Flame heater
lead

Fuel valve
ground lead

Coil assembly
ground lead

Fuel valve

Coil assembly

31B

75
75

GND

Pl P2-D
P2-D | P3-F
P3-F | P4-A
P3-F | Pb-A
P4-B | GND
P5-B | GND

P4-A | P4-B
P5-A | P5-B

0

0 OR INF

26-27

.85 -,01

8-55

Through circuit
breaker to panel

Through panel and
switch

From switch panel to
valve and coil as-
sembly connections

Fuel valve to ground

Coil assembly to
ground

Through fuel valve

Through coil assem=-
bly

Infinity indicates open
circuit or defective lead,

Infinity with switch
""off", Zero OHMS with
switch "ON", Any re-
sistance in-between
indicates defective
switch,

Infinity indicates open
circuit or defective
lead,

Infinity indicates open
circuit or defective
lead,

Infinity indicates open
circuit or defective
lead.

Infinity or zero OHMS
indicates defective
valve,

Zero OHMS or infinity
indicates defective coil
assembly.
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DESCRIPTION

THE INDICATOR PANEL LIGHT CIRCUIT CONSISTS OF THE MAIN LIGHT SWITCH AND THREE PANEL LIGHTS,

WHEN THE MASTER RELAY 1S ENERGIZED BY TURNING THE MASTER SWITCH ON, POWER IS FED FROM THE MASTER
RELAY TO THE LIGHT SWITCH, OPERATION OF THE PANEL LIGHT LEVER IN THE LIGHT SWITCH WiLL FEED POWER

TO THE PANEL LIGHTS,

we 6625 |

Figure 8-7. Troubleshooting-indicator panel light circuits
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TM 9-2350-230-12

TABLE 8-10. INDICATOR PANEL LIGHT CIRCUITS (FIG_8-2)

COMPONENT

CIrRCUIT
NUMBER

TEST POINTS

FROM

TO

RESISTANCE
(ohms)

CIRCUIT

REMARKS

CAUTION: Disconnect battery positive and ne

tive cables before making resistanc

e or continuity tests.

Main light switch
feed

Switch internal
circuit for panel
lights lever in
"dim'' position

Lever in "bright'
position

Panel lights
leads
Panel light in

switch panel

Panel lights in
indicator panel

41

432A

432A

P1

P4-F

P4-F

P4-B

P2-H

P3-A

P4-F

P4-B

P4-B

P2-H
P3-A

GND

CASE

0

28-31

170-210

170-210

8-57

Light switch feed

Switch internal
circuit including
dimming resistor

Switch internal
circuit

Panel light switch to
switch panel and
indicator panel lead

"I‘hroﬁgh switch panel
and light bulb

Circuit through indi-
cator panel and light
bulbs

Infinity indicates open
circuit or defective
lead.

Main lever in service
drive position, Infinity
or zero OHMS indicates
defective switch,

Main lever in service
drive position. Infinity
or resistance reading
indicates defective
switch.

Infinity indicates open
circuit or defective
lead.

Infinity indicates open
circuit, defective lead
or burned out bulb.,
Zero OHMS indicates
short circuit.

Remove one panel light
and filter assembly
before test. Infinity
indicates open circuit,
defective lead or burned
out bulb. Zero OHMS
indicates short circuit.
Replace panel light and
filter and remove other
panel light and filter,
Recheck,
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DESCRIPTION:
THE FUEL LEVEL INDICATOR CIRCUIT CONSISTS OF A 15 AMP CIRCUIT BREAKER, FUEL LEVEL INDICATOR, FUSE,
LOWER FUEL LEVEL TRANSMITTER, AND UPPER FUEL LEVEL TRANSMITTER, THE CIRCUIT IS ENERGIZED AS FOLLOWS:

1. WHEN THE MASTER RELAY IS ENERGIZED BY TURNING ON THE MASTER SWITCH, CURRENT FLOWS FROM
THE MASTER RELAY THROUGH THE CIRCUIT BREAKER TO THE FUEL LEVEL INDICATOR IN THE DRIVER'S
INDICATOR PANEL, THEN FROM THE DRIVER'S INDICATOR PANEL THROUGH THE FUSE TO THE LOWER
FUEL TANK TRANSMITTER, FROM THE LOWER FUEL TANK TRANSMITTER TO THE UPPER FUEL TANK TRANS-

MITTER AND RETURNS TO THE DRIVER'S INDICATOR PANEL,

2. EACH TRANSMITTER IS ACTUATED BY FUEL LEVEL [N RESPECTIVE TANKS AND VARIES RESISTANCE IN
THE CIRCUIT, GIVING A 