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| WARNING |

RADIOACTIVE MATERIAL(S)

Y
L)

TRITIUM (HYDROGEN-3) GAS

This item contains radioactive material. Control of this radioactive material is mandated by federal law.
Immediately report any suspected lost or damaged items to your Radiation Safety Officer (RSO). If your RSO I
cannot be reached, contact the TACOM-ACALA safety office.

Handle with care. In the event the radioluminous source is broken, cracked, or there is no illumination,
immediately wrap device in plastic bag (item 5, Appendix D) and notify the local RSO. Contact the base safety
office for the name and telephone number of your local RSO:

LOCAL RSO: TELEPHONE:

SAFETY PROCEDURES FOR NUCLEAR REGULATORY COMMISSION
(NRC) TRITIUM FIRE CONTROL DEVICES

1. Purpose: To implement mandatory license requirements for use and maintenance of tritium
radioluminous fire control devices used on howitzers, mortars, tanks, and rifles.

2. Scope: This procedure is applicable to all personnel working with tritium devices, including unit, direct
support, general support maintenance; and operator’s levels.

3. Radiological hazard: The beta radiation emitted by tritium presents no external radiation hazard.
However, if taken internally, it can damage soft tissue. If a capsule is broken, the tritium gas will
dissipate into the surrounding air and surfaces near the vicinity of the break may become
contaminated. Tritium can be taken into the body by inhalation, ingestion, or skin absorption/injection.

4. Safety precautions:

a. Check for illumination prior to use or service in low light or darkroom. If not illuminated, do not
repair. Wrap the entire device in plastic bag (item 5, Appendix D) and notify the local RSO. [ |

b. No eating, drinking, or smoking will be allowed in tritium device work areas.

5. Emergency procedures: If a tritium source breaks, inform other personnel to vacate the area or move
upwind. If skin contact is made with any area contaminated with tritium, wash immediately with
nonabrasive soap and water. Report the incident to the local RSO. Actions below will be taken under
supervision or direction of the local RSO. I

Change 2 a



T™M 9-2350-314-10

a. Personnel handling the tritium device should wear rubber or latex gloves (item 17, Appendix
D). Device must be immediately double wrapped in plastic, sealed with tape (item 39,
Appendix D), and marked as “Broken Tritium Device — Do Not Open” per RSO direction.
Dispose of used gloves as radioactive waste, per instructions from local RSO and wash
hands well.

b. Personnel who may have been exposed to the broken tritium device should report to health
clinic for tritium bioassay. Optimum bioassay sample is at least 4 hours after exposure.

c. Broken tritium sources indoors may result in tritium contamination in the area, such as work
bench or table. The area must be cordoned off, restricted until wipe tests indicate no
contamination.

6. Further information:

a. Requirements for safe handling and maintenance are located in TM 9-254, General
Maintenance Procedures for Fire Control Materiel.

b. If assistance is needed, contact your local or major command (MACOM) safety office(s) for
information on safe handling, shipping, storage, maintenance, or disposal of radioactive
devices.

c. The ACALA RSO/licensee may be contacted by calling: DSN 793-2965/2969/2995,
Commercial (309) 782-2965/2969/2995. After duty hours contact the Staff Duty Office
through the operator at DSN 793-6001, Commercial (309) 782-6001. The following rules
and regulations are available from ACALA, ATTN: AMSMC-SFS, Rock Island, IL
61299-7630. Copies may be requested, or further information obtained by contacting the
ACALA Radiation Protection Office (RPO).

(1) Title 10 CFR Part 19 - Notices, Instructions, and Reports to Workers.
(2) Title 10 CFR Part 20 - Standards for Protection Against Radiation.
(3) Title 10 CFR Part 21 - Reporting of Defects and Noncompliance.

(4) NRC License, License Conditions, and License Application.

7. Safety, Care, and Handling:

WARNING

Nuclear, Biological, and Chemical (NBC) agents can kill you. If NBC exposure is suspected, all air filter media
must be handled by personnel wearing full NBC protective equipment (FM 21-11).
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| WARNING |

Y
L)

RADIATION HAZARD

Fire control instruments containing Tritium are used as a part of a backup system for manual firing. Loss of
illumination may indicate that leakage has occurred. Do not attempt to repair a non-illuminated device.

Pre-Maintenance Check:

a. Prior to taking any maintenance action on fire control devices (e.g., purging or charging
M1AL1 Collimator), check for broken/cracked reticle or loss of illumination as follows:

(1) Place device in the dark for at least four hours to prevent exterior light from activating
the phosphor.

(2) Check for cracks/illumination in a low light environment after allowing sufficient time to
accustom eyes to the dark.

b. Ifillumination is not observed, or illuminated but cracks are observed, take following actions:

(1) Personnel handling the tritrium device should wear rubber or latex gloves (item 17,
Appendix D).

(2) Seal entire device in two plastic bags (item 5, Appendix D).
(3) Mark the outer bag as “Broken tritium device - do not open.”

(4) Dispose of used gloves as radioactive waste, per instructions from local Radiation
Safety Officer (RSO). Wash well with nonabrasive soap and water.

c. Ifillumination is observed, maintenance actions may proceed.
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WARNING |

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
nausea, headache, dizziness, apparent drowsiness, loss of muscular control, and coma. Permanent brain
damage or death can result from severe exposure.

Carbon monoxide occurs in the exhaust fumes of fuel-burning heaters and internal-combustion engines and from
firing the main armament. It becomes dangerously concentrated under conditions of inadequate ventilation. The
following precautions must be observed to ensure the safety of personnel whenever the personnel heater, main or
auxiliary engine of any vehicle is operated for maintenance purposes or tactical use, or when firing the main
armament.

1. DO NOT operate heater or engine of vehicle in an enclosed area unless it is ADEQUATELY
VENTILATED.

2. DO NOT idle engine for long periods without maintaining adequate ventilation in personnel
compartments.

3. DO NOT drive any vehicle with inspection plates, cover plates, or engine compartment doors
removed unless necessary for maintenance purposes.

4. BE ALERT at all times during vehicle operation for exhaust odors and exposure symptoms. If either
are present, immediately ventilate personnel compartments. If 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.

5. Assure that LEAD FILTER switch is set at INTAKE during all firings and VENT DUCT CONTROL
HANDLE is in the UP position (para 2-22.2a).

THE BEST DEFENSE AGAINST CARBON MONOXIDE POISONING
IS ADEQUATE VENTILATION
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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 5 minutes of
chambering.

For each new issue, overhauled, inspected or repaired cannon or
mount received, fire first round using 50-ft lanyard.

The firing of a field artillery round without a fuze or with an
unauthorized fuze is strictly prohibited. Only authorized fuzes will be
used with the authorized projectiles and propelling charges, or an
in-bore premature explosion will result.

Do not fire charges 1 and 2, Green Bag, M3AL. The fire control

solution to fire these charges in the M109A6 Howitzer is not
available.

Keep all propelling charges containerized until the breech is opened
from the previous round. Unused powder increments will be placed
back into powder container on the howitzer until time permits
burning. Severe burns to personnel may result from accidental
ignition of excess powder increments.

Do not stand directly behind the breech opening while loading.

Refer to TM 9-1300-206, “Ammunition and Explosives Standards,”
for correct procedures for storing and handling ammunition.

High intensity noise hearing protection required. Decibel levels of
engine during operation exceed safe levels for human hearing.
Failure to wear hearing protection could result in hearing impairment.

Personnel hearing can be PERMANENTLY DAMAGED if exposed to
constant high noise levels of 85 dB (A) or greater. Wear approved
hearing protection devices when working in high noise level areas.
Personnel exposed to high noise levels shall participate in a hearing
conversation program in accordance with TB MED 501. Hearing loss
occurs gradually but becomes permanent over time.

Use care when manually unlocking travel lock. If jaw is not fully
unclamped, crowbar will snap back. Injury to personnel could result.

Do not open doors in an NBC environment. LEAD filter shall be used
during Fire Missions and during suspected NBC environment, to
prevent exposure to carbon monoxide gas. If NBC exposure is
suspected, all air filter media will be handled by personnel wearing
full NBC protective equipment. Consult your unit NBC officer or NBC
NCO for appropriate handling or disposition instructions.

Remain at least 2 feet from radiating antennas of vehicle mounted
radios. Antennas can radiate harmful levels of radio frequency.

Change 1 e
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WARNING

To avoid danger of electrical shock and damage to equipment, ensure
that both radio antennas are tied down before driving under overhead
power lines.

Be familiar with all driver’s controls. The two-stage accelerator is
provided to compensate for variations in driver’s seat height and in
driver’s physical characteristics. DO NOT mistake raised portion of
accelerator for a brake. Death or injury could result from failure to heed
this warning.

When backing the vehicle for emplacement or any other reason, two
personnel must guide the driver.

Battery BA-I576/U used in night viewer may explode if overheated. Do
not operate night viewer on the battery when the power cable is
attached. This may cause the battery to overheat. Do not store night
viewer with battery installed.

Phosphorus material on inside of night viewer is toxic if tube is broken.
Be careful not to inhale or allow contact with open skin wounds or with
mouth.

Do not remove radiator cap while engine is hot. Hot coolant can cause
severe injury.

Dry-cleaning solvent P-D-680 is toxic and flammable. To avoid injury,
wear protective goggles and gloves and use in a well-ventilated area.
Avoid contact with skin, eyes, and clothes. Do not breathe vapors. Do
not use near open fire or excessive heat. Do not smoke when using
solvent. Failure to do so could cause SERIOUS INJURY. If you
become dizzy while using dry-cleaning solvent, get fresh air
immediately, and if necessary, get medical attention. If contact with
skin or clothes is made, flush thoroughly with water. If the solvent
contacts your eyes, wash them with water immediately and obtain
medical aid (FM 21-11).

During training and in combat (situation permitting) hatches and doors
should be opened and personnel should exit the vehicle when CO,
discharges. Headache, dizziness and performance degradation may
occur in the presence of CO,.

CO,, is a toxicant and an asphyxiant. Do not inhale discharged CO».
Ventilate area if CO», is discharged.
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WARNING

Corrosion inhibitor contains alkali. Do not get in eyes; wear
goggles/safety glasses when using. Avoid contact with skin. In case
of contact, immediately wash area with soap and water. If eyes are
contacted, flush eyes with large amounts of water for at least 15
minutes and get immediate medical attention.

Refer to FM 21-11, “First Aid for Soldiers,” for correct procedures to
be taken if a crewmember is injured.

Diesel fuel is flammable. DO NOT smoke within 50 feet of the vehicle
while refueling.

Do not place flammables or explosives on or near personnel heater

to prevent injury to personnel and damage to equipment. Do not
block or restrict the heater vent.

Shut off engine prior to opening the engine doors, unless specified
otherwise. Failure to do this may result in personnel injury due to
possibility of personnel being struck by moving components.

A protective fan screen must be installed prior to doing maintenance
in the engine compartment when engine is running or when running
engine in ground hop mode. High air flow can suck hands into fan
impeller.
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WARNING

Lead Particulate and Fumes Hazard

The adverse effects associated with exposure of lead range from acute
to relatively mild. The symptoms of severe lead intoxication include loss
of appetite, metallic taste, constipation, nausea, pallor, excessive
tiredness, weakness, insomnia, headache, nervous irritability, muscle
and joint pains, fine tremors, numbness, dizziness, hyperactivity, and
colic.

Inorganic lead absorption can occur from inhaling finely divided particles
of metallic or soluble lead compounds. Lead is released as a result of
firing artillery weapons because propelling charges normally contain lead
foil as a decoppering agent that removes rotating band residue from the
weapon bore. The lead is vaporized as the charge burns and is either
swept through the tube and out the muzzle or settles in the crew
compartment.

The following precautions must be observed to ensure safety of
personnel during routine and combat conditions.

BE ALERT during all firing missions for exposure
symptoms. If symptoms of lead intoxication are
suspected, IMMEDIATELY ventilate vehicle. If
symptoms persist, remove affected personnel from
vehicle and treat as follows: Expose to fresh air,
keep warm, do not permit physical exercise. (Consult
FM 21-11, “First Aid for Soldiers”, for additional
instruction.) A physician should be consulted within
24 hours.

WARNING

® Individual exposure shall be limited to a maximum firing dosage of 13
M119 charges or six M203 charges per 24 hour period. If firing
dosage will exceed these limits, MCS operation with the M25A1 face
mask is required.
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WARNING

The howitzer bustle overhang and low rear door/slip ring present a
head injury hazard. This hazard can be reduced by wearing a CVC
or kevlar helmet when working around the vehicle.

The driver must not protrude any part of his body out of the open
driver’s hatch while the cab is being traversed. The COS shall notify
the driver and receive positive verbal acknowledgement from the
driver prior to traversing the cab. Failure to do this may result in
possible injury/death to the driver.

When traversing cab at high elevations beyond 45 degrees traverse
limit, make sure that personnel in the area of the projectile racks are
not struck by the rammer. Failure to do this may result in personnel
injury-impact/crushing or equipment damage due to rammer striking
personnel or projectile rack.

Limit crew exposure to vehicle vibration to 5.4 hours per 24 hour
period. Prolonged exposure to vehicle vibration can result in
permanent physical damage to the crew.

Crewmembers must wear properly sized and maintained DH-132
helmets (single hearing protection) when engine is on and training
more than 46 km in 24 hour period. Ear plugs and DH-132 helmet
must be worn if more than 46 km in 24 hour period. All personnel
within 6 meters of an operating M109A6 must wear single hearing
protection. Failure to do this may result in personnel injury-hearing
damage due to exposure to high noise levels.

The COS and other personnel within 66 feet to either side of the
machine gun and 27 feet behind the machine gun must wear
approved and properly fitted single hearing protective devices (e.g.
DH-132 helmet) when the machine gun is being fired. Failure to do
this may result in personnel injury-auditory damage.

WARNING

When servicing this vehicle, performing maintenance, or disposing of
materials such as engine coolant, transmission fluid, lubricants,
battery acids or batteries, and CARC paint, consult your unit/local
regulatory guidance. If further information is needed please contact
the U.S. Army Environmental Hotline at 1-800-872-3845.
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WARNING

®  When hooking or unhooking towbar from a
disabled vehicle, set parking brake or chock
tracks of disabled vehicle before hooking or
unhooking towbar.

® If towed vehicle is not chocked, or parking brake
not set, disabled vehicle may move, causing
injury or death to personnel and/or damage to
equipment.

WARNING

Personnel in howitzer and ammunition resupply
vehicle must wear properly fitting single (e.g. DH-132
helmet, ear plugs, etc.) or double (DH-132 helmet
and ear plugs etc.) hearing protection. Personnel
located within 630 meters of the howitzer must wear
properly fitted single hearing protection during firing.
Daily firing dosage per individual must be limited to
1000 points IAW the point value system listed in the
following tables. Failure to do this may result in
personnel injury-auditory damage due to lack of or
inadequate hearing protection.

Table l. Points per Round for Various Propelling Charges and
Hatch Configurations if the Driver is in the Driver’s Compartment

Propelling Charge
Pt'oe'csérci?ign Confl?gbigtion M203 M119 M4A2 M3A1
Single All Closed 6 57 8 4
Rear & Side Open P P 8 4
Only Rear Open P 65 8 4
Double All Closed 1 1 1
Rear & Side Open P P 1 1
Only Rear Open P 1 1
P = Prohibited

Note: To be used in calculating recommended maximum number of rounds fired for crewmembers inside the

M109A6.
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Table Il. Points per Round for Various Propelling Charges and
Hatch Configurations if the Driver is not in the Driver’s Compartment

Propelling Charge
Pro(etig?ign Conﬁghcrgtion M203 M119 MaA2 M3A1
Single All Closed 6 1 6 1
Rear & Side Open P P 6 1
Only Rear Open P 14 6 1
Double All Closed 1 1 1 1
Rear & Side Open P P 1 1
Only Rear Open P 1 1 1
P = Prohibited

Note: To be used in calculating recommended maximum number of rounds fired for crewmembers inside the
M109A6.

Table lll. Points per Round for Various Propelling Charges with
the Driver Removed from the Ammunition Resupply Vehicle
Propelling Charge
Protecion | Configuration | M203 M1 M4A2 M3AL
Single Closed 1 1 1 1
Open 164 59 42 1
M548 82 * * *
Double Closed 1 1 1 1
Open 9 3 3 1
M548 5 * * *

*= No data available to determine points per round.
Note: To be used in calculating recommended maximum number of rounds fired for crewmembers in the
ammunition area of the ammunition resupply vehicle.

Change 2 k
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Table IV. Points per Round for MACS Propelling Charges and Hatch Configurations
if the Driver is in the Driver’'s Compartment.

Hearing Hatch M232 Chg 5 | M232 Chg 4 | M232 Chg 3 | M231 Chg 2 | M231 Chg 1
Protection H5 H4 H3 L2 L1
All Closed 8 8 4 1 1
Single Rear & Side Open P P P 1 1
Only Rear Open P P P 1 1
All Closed 1 1 1 1 1
Double Rear & Side Open P P 14 1 1
Only Rear Open P 30 14 1 1

Table V. Points per Round for MACS Propelling Charges and Hatch Configurations

if the Driver is NOT in the Driver’'s Compartment.

Hearing Hatch M232 Chg 5 | M232 Chg 4 | M232 Chg 3 | M231 Chg 2 | M231 Chg 1
Protection H5 H4 H3 L2 L1
All Closed 8 8 1 1 1
Single Rear & Side Open P P 71 1 1
Only Rear Open P 83 71 1 1
All Closed 1 1 1 1 1
Double Rear & Side Open P 1 1
Only Rear Open P 6 4 1 1

Table VI. Points per Round for MACS Propelling Charges with the Driver Removed from the
M992A2 Ammunition Resupply Vehicle.

Hearing Hatch M232 Chg 5 | M232 Chg 4 | M232 Chg 3 | M231 Chg 2 | M231 Chg 1
Protection H5 H4 H3 L2 L1
] Closed P P P 6 1
Single
Open P P P 1 1
Closed P P 26 1 1
Double
Open 40 38 24 1 1

I Change 2




TM 9-2350-314-10

INSERT LATEST CHANGED PAGES.
DESTROY SUPERSEDED PAGES

LIST OF EFFECTIVE PAGES

Note: . The portion of the text affected by the changes is indicated by a vertical line in the
outer margin of the page. Changes to illustrations are indicated by miniature
pointing hands. Changes to wiring diagrams are indicated by shaded areas.

Date of issue for original and

changed pages are:

Original ..... 0.t February 1999
Change ..... P 1 April 2001
Change ....2........... 15 January 2002

TOTAL NUMBER OF PAGES IN THIS PUBLICATION IS 940, CONSISTING OF THE FOLLOWING:

Page *Change Page *Change Page *Change
No. No. No. No. No. No.
Cover.......oovviiiiinin, 1 2-24-2-25 ... ... ... 1 2-86—-2-89 ............... 0
Blank ..................... 1 2-26 .. 0 2-90-2-92 ... 1
Change 2 Errata Added (4) .. 2 2-27 o 1 2-93-2-103 .............. 0
Change 1 Errata Added (4) .. 1 2-28 .. e 0 2-104-2-105............. 2
S o 2 2-29-2-30 ...l 1 2-106-2-113 ............. 0
d—e.......ooi i 1 2-31 . 0 2-114 . 1
fe 0 2-32 1 2-115-2-117 ............. 0
S 2 2-33-2-34 ............... 0 2-118 . 2
A-C ... 2 2-35 . 2 2-119-2-129 ............. 0
DBlank ................... 1 2-36—-2-37 ............ .. 1 2-130 ... 2
=l 1 2-38—-2-39 ............... 0 2-131 .. 0
Hi—iv ..o 0 2-40 .. .. 2 2-132 1
vBlank ................... 0 2-41-2-45 ... ... ... 0 2-133-2-134 ............. 2
1-0. 2 2-46 ... 1 2-135-2-136 ............. 0
1-1 0 2-47—-2-49 ............... 2 2-137 2
1-2-1-3 ... 2 2-50-2-51 ............... 1 2-138-2-139 ............. 1
1-4-1-5 ... ... 0 2-52-2-53 ... 0 2-140 ... 0
1-6 . 2 2-54 1 2-141 1
1-7-1-8 ... 1 2-54.1 ... 2 2-142 o 0
1-9-1-11 ... 0 2-54.2 ... 2 2-142.1 - 2-142.2 Added ... 1
1-12 . 2 2-55-2-56 ............... 1 2-143 . 1
1-13-1-14 ............... 0 2-57-2-61 ............... 0 2-144 -2-145 . ............ 2
1-15. .. 2 2-62 ... 1 2-146 —2-147 ............. 1
1-16-1-20 ............... 0 2-62.1 —2-62.2 Added ..... 2 2-148-2-150 ............. 0
1-21 .o 2 2-63 ... 2 2-151-2-152 ............. 1
1-22-1-25 ............... 0 2-64—-2-65 ............... 0 2-152.1 Added ............ 1
1-26 ..o 2 2-66 . ... 1 2-152.2Blank ............. 1
1-27-1-35 ....... ... ... 0 2-67 . 0 2-153-2-154 ............. 1
1-36 ..o 1 2-68 ... 1 2-155 ... 0
1-37-1-43 ............... 0 2-69 . ... 2 2-156—2-157 ............. 1
1-44Blank ................ 0 2-70—-2-74 ............... 0 2-158 ... 2
2-1-2-4 ... ... ... 0 2-74.1 - 2-74.2 Added ..... 1 2-158.1 — 2-158.3 Added ... 1
2-5 1 2-75 1 2-15848Blank ............. 1
2-6-2-11 ................ 0 2-7T6—2-77 ..........c.... 0 2-159 ... 0
2-12 1 2-78 . 1 2-160-2-162 ............. 1
2-13-2-18 ... 0 2-79 0 2-162.1 -2-162.4 Added ... 1
2-19 . . 2 2-80-2-82 ............... 1 2-163-2-164 ............. 1
2-19 . 1 2-83 . .. 0 2-164.1 -2-164.2 Added ... 1
2-21-2-23 ... 2 2-84-2-85 ............... 1 2-165-2-168 ............. 1

*Zero in this column indicates an original page

Change 2 A



TM 9-2350-314-10

Page *Change Page *Change Page *Change
No. No. No. No. No. No.
2-168.1 - 2-168.5 Added ... 1 2-279 . 2 3-45-3-48 ...............

2-168.6 Blank ............. 1 2-280-2-283 ............. 0 3-49-3-50 ...............
2-169-2-173 ............. 1 2-284 ... 1 3-50.1-3-51 .............
2-174 ... 0 2-285 ... 0 3-52-3-55 .......... ...
2-175-2-178 ............. 1 2-286 ... 2 3-56-3-58 ...............
2-179 .. 2 2-286.1Added ............. 2 3-59 ...
2-180-2-181 ............. 1 2-286.2Blank ............. 2 3-60 ...
2-182 ... 2 2-287 0 3-61-3-62 ...............
2-183-2-185............. 1 2-288—-2-291 ............. 2 3-62.1Added ..............
2-186 ... 0 2-292-2-297 ............. 0 3-62.2Blank ..............
2-187-2-191 ............. 1 2-298-2-300............. 1 3-63-3-69 ...............
2-192 . 0 2-300.1 Added . ............ 1 3-70 ...
2-193-2-200............. 1 2-300.2Blank ............. 1 3-71-3-76 ...............
2-201-2-203 ............. 0 2-301-2-302 ............. 1 3-T7 o
2-204 ... 1 2-302.1 Added ............. 2 3-78-3-80 ...............
2-205 ... 0 2-302.2Blank ............. 2 3-8l ...
2-206-2-208 ............. 1 2-303 ... 2 3-82-3-84 ...............
2-208.1 Added ............. 1 2-304-2-308 ............. 0 3-85 ...
2-208.2Blank ............. 1 2-309 ... 1 3-86 ...
2-209 ... 1 2-310 ... 0 3-87-3-89 ...............
2-210-2-211 ............. 2 2-311-2-312 ............. 2 3-90-3-93 ...............
2-212-2-218 ............. 1 2-312.1-2-312.2 Added ... 1 3-94-3-95 ...............
2-218.1Added ............. 1 2-313-2-314 ............. 2 3-96 ...
2-218.2Blank ............. 1 2-315-2-316 ............. 1 3-97-3-101 ..............
2-219-2-224 ............. 1 2-316.1 — 2-316.4 Added ... 1 3-102-3-115 .............
2-2241Added ............. 1 2-317-2-325............. 0 3-116 . ...
2-2242Blank ............. 1 2-326-2-327 ............. 2 3-117-3-132 . ............
2-225Deleted ............. 1 2-328-2-331 ............. 1 3-133-3-136.............
2-226-2-228 ............. 1 2-332-2-336 ............. 0 3-137 ..
2-229-2-230 ............. 2 2-337 1 3-138-3-158 .............
2-231-2-235............. 1 2-338—-2-343 ............. 0 3-159-3-160 .............
2-236-2-237 ............. 0 2-344Blank ............... 0 3-161 ...
2-238-2-240 ............. 1 3-1-3-2 ... 0 3-162 ...
2-241 ... 0 3-3-3-8 ... 1 4-1-4-6 .................
2-242-2-244 .. ........... 1 3-8.1-3-83Added........ 1 5-1 .. .
2-244.1 - 2-244.2 Added ... 1 3-84Blank................ 1 5-2-5-4 ...
2-245 ... 2 3-9-3-10 .......... ... 1 5-5-5-6 ........... ...
R 1 3-11-3-17 ... 0 5-7-5-10 ................
2-247 ... 1 3-18-3-19 ............... 1 5-11-5-20 ...............
2-248-2-249 ............. 0 3-20—-3-21 ............... 0 5-21 .. ...
2-250 ... 1 3-22 . 1 5-22-5-24 ... ............
2-250.1 - 2-250.2 Added ... 1 3-23-3-24 ............... 0 5-25-5-26 ...............
2-251-2-252 ............. 2 3-24.1-3-24.2 Added ..... 1 5-27 .
2-253-2-256 ............. 1 3-25-3-27 ... ... 1 5-28 ... .
2-257 0 3-28 .. 0 5-29-5-30 ...............
2-258 ... 1 3-29-3-32 ... 1 5-30.1Added ..............
2-259-2-264 ............. 0 3-33 . 2 5-30.2Blank ..............
2-265-2-267 ............. 2 2-34-3-35 ... 1 5-31-5-32 ........... ...
2-268-2-269 ............. 0 3-36-3-37 ............... 0 5-33 .. ..
2-270 ... 2 3-38-3-40 ............... 1 5-34 ... ...
2-270 ... 0 3-41-3-42 ............... 0 5-34.1Added ..............
2-272-2-276 ............. 2 3-43 ... 1 5-34.2Blank ..............
2-277-2-278 ............. 0 3-44 ... 0

*Zero in this column indicates an original page

B Change 2



TM 9-2350-314-10

Page *Change Page *Change Page *Change
No. No. No. No. No. No.
5-35-5-36 ............... 2 B-14 ........ ... ... 1 -2 -1-3 ... 2
5-36.1-5-36.2............ 2 B-15-B-18............... 0 -4 0
5-36.3Added .............. 2 C-1-C-8 ................ 0 -5 -1-7 ... 1
5-36.4Blank .............. 2 D-1-D-2 ...........ou... 0 -8 —1-10 ................. 0
5-37-5-40 ............... 2 D-3 . 1 =11 . 1
5-41-5-44 .. ... .......... 0 D-4-D-5 ................ 2 -12—-1-13 ... ... 0
5-45 ... . . 2 D-6Blank ................. 0 -14 -1-15 ................ 1
5-46—-5-51 ............... 0 E-1-E-3................. 0 -16 —1-17 ................ 2
5-52 . 1 E-4—E5.................. 2 =18 .. 0
5-53 . . 0 E-6—-E-7 ................. 0 =19 .. 2
5-54-5-56 ............... 2 E-8 ... ... 2 =20 ... 0
5-56.1 — 5-56.4 Added ..... 2 E-9—-E-11................ 0 =21 2
5-57 2 E-12 .. ... 2 -22 - 1-23 ... .o 1
5-58 . .. 1 E-12.1 Added ............. 2 -24 —1-31 ................ 0
5-58 . .. 2 E-12.2Blank .............. 2 -32 2
5-60 ... 1 E-13 ... 2 -33—1-35 ........ ... 0
561 ....... i 0 E-14-E-17 ............... 0 =36 .. 2
5-62 ... . 1 E-18Blank ................ 0 =37 0
5-63 ... 0 F-1-F-3 ................. 1 -38Blank ................. 0
5-64—-5-65 ............... 1 F-4 .. . 0 J-1-J-8 ......... ... 1
566 ......0ciiii 0 F-5-F-6 ................. 1 K-1-K-9................. 1
5-67 . 2 F-7-F-8 ................. 0 K-10Blank ................ 1
5-68 ... ... 1 F-9—-F-10 ................ 1 Index-1 ................... 0
5-69-5-70 ............... 2 F-11-F-12 ....... ... 0 Index-2 ................... 1
5-70.1 ... 2 F-13 .. 1 Index-3 - Index-4 .......... 2
5-70.2Added .............. 1 F-14-F-18 ............... 0 Index-5 ................... 1
5-71-5-86 ............... 0 F-19 ... 1 Index-6 - Index-7 .......... 2
6-1-6-23 ................ 0 F-20-F-23 ............... 0 Index-8 ................... 1
6-24Blank ................ 0 F-24 ... 1 Index-9 — Index-10......... 2
A-1 o 0 F-25-F-27 ............... 0 Index-11 .................. 1
A-2-A-3 .. ... ... 2 F-28 .. ... 1 Index-12 .................. 2
A-4Blank ................. 1 F-29-F-31............... 0 Index-13 ................. 0
B-1 ... 0 F-32Blank ................ 0 Index-14 Blank ............ 0
B-2 ... 2 G-1 .. 1 DA Form 2028-2 Sample .... 1
B-3 ... 0 G-2-G-7Blank ........... 0 Blank ..................... 0
B-4—-B-5................. 1 G-8Blank ................. 0 DA Form 2028-2 (4) ........ 1
B-6 ........ .. i 2 H-1 .. 2 DA Form 2028-2 Address (4) 1
B-7 ... 0 H-2 ... 0 Measurement Page ......... 0
B-8 ... 2 -1 . 0 Blank Page ................ 0
B-9-B-13................ 0

*Zero in this column indicates an original page

Change 2 C/(D blank)



T™M 9-2350-314-10
TECHNICAL MANUAL HEADQUARTERS
No. 9-2350-314-10 DEPARTMENT OF THE ARMY
Washington, D.C., 8 February 1999
OPERATOR’S MANUAL
FOR
HOWITZER, MEDIUM, SELF-PROPELLED:

155MM, M109A6 (NSN 2350-01-305-0028) (EIC: 3FC)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this publication. If you find any mistakes or if you know of a way to improve the
procedures, please let us know. Submit your DA Form 2028-2 (Recommended Changes to Equipment
Technical Publications), through the Internet, on the Army Electronic Product Support (AEPS) website.
The Internet address is http://aeps.ria.army.mil. If you need a password, scroll down and click on
“ACCESS REQUEST FORM". The DA Form 2028 is located in the ONLINE FORMS PROCESSING
section of the AEPS. Fill out the form and click on SUBMIT. Using this form on the AEPS will enable us
to respond quicker to your comments and better manage the DA Form 2028 program. You may also
mail, fax or email your letter, DA Form 2028, or DA Form 2028-2 direct to: Technical Publication
Information Office, TACOM-RI, 1 Rock Island Arsenal, Rock Island, IL 61299-7630. The email address
is TACOM-TECH-PUBS@ria.army.mil. The fax number is DSN 793-0726 or Commercial (309)

782-0726.
Distribution Statement A: Approved for public release; distribution is unlimited.
TABLE OF CONTENTS
Page
HOW TO USE THIS MANU AL . ... e e e e e e e e e e e e e Ei
[CHAPTER 1I1- INTRODUCTION ..ttt ittt et e e e et e e e e e e e =1
Section . General INfOrMAatioN . . .. ...ttt e e e e L=1
Section Il.  EQUIPMENt DESCHPLON . .. ...ttt e et e e e
Section lll. Principles of Operation ... ...t e e =27
Section [V. SecCtion Drill .. ... .o e e =47
CHAPTER 2|- OPERATING INSTRUCTIONS ... i e e e e e e e e e e p-1
|Section I. Description and Use of Operator’s Controls and Indicators ............ ... ... .. ... Eﬂ
|Secti0n [I. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) ... [E:Sl
Section Ill. Operation Under Usual ConditionS ... ...ttt e e i 2-78
Section IV. Operation Under Unusual Conditions . .......... . e 2=332
CHAPTER 3 - MAINTENANCE INSTRUCTIONS . ... e e e e e e e e B=1
Section I.  Lubrication INSITUCHIONS . . . ...ttt e e e e e e e e e B-1
|Secti0n II. TROUBLESHOOTING PROCEDURES . ... ... e e e e Bﬂ|
Section lIl. Maintenance ProCEAUIES .. ... ...ttt ettt et B=621 R
CHAPTER 4 - MAINTENANCE OF AUXILIARY EQUIPMENT .. ... e et A-1

This manual supersedes TM 9-2350-314-10 dated 25 October 1993, including all changes Change 1 i



T™M 9-2350-314-10

CHAPTER § - AMMUNITION . . .o ottt et e e e e e e e e e e 5=1|
SECHiON I, GENEIAl . ... i e 5-1
Section [l Preparation for FilNg . . ...ttt ettt et e e e e e b-35
Section [l MaintenanCe . ... ... e b=64]
Section IV. Cannon-launched Guided M712 Projectile, Heat (Copperhead) and
M823 Projectile (Training) . . .. ..ot e e e B=-72
[[CHAPTER 6 - FOREIGN AMMUNITION (NATO) . ... .. ... @@ @ittt -1
SECHON . GENEIAl .. o e B=1
Section Il ProjeCtiles .. ... 6=2
SECHON Il FUZES ..ot e e e 6-12
Section IV. Propelling Charges . ... ... i e 5-19
REFERENCES . .\ttt ettt ettt et et e e et e A1
APPENDIX Bl - COMPONENTS OF END ITEM (COEI) AND BASIC ISSUE ITEMS (BII) LISTS ........... B=1
APPENDIX J - ADDITIONAL AUTHORIZATION LIST . ..o e e e e et e e [C-1
[APPENDIX DJ- EXPENDABLE/DURABLE SUPPLIES AND MATERIALSLIST ...ttt D=1
APPENDIX E |- STOWAGE AND SIGN GUIDE FOR COMPONENTS OF END ITEM,

BASIC ISSUE ITEMS, AND APPLICABLE ADDITIONAL AUTHORIZATION LISTITEMS .......... E-1
EMBEDDED TRAINER ...\ttt ettt et et e e e e E-1
LAPPENDIX Gl- PDIU WARNING MESSAGES AND RECONFIGURATION ADVISOR ................... G=1
APPENDIX H + CORROSION PREVENTION CONTROL (CPC) ...ttt e e
[APPENDIX T+ LUBRICATION INSTRUCTIONS . . ..ottt et et =2
APPENDIX J |- AFCS/BCS SPHEROID AND DATUM TABLES ... ... e e e

[ | M93 CHRONOGRAPH MUZZLE VELOCITY SYSTEM (MVS) . ...ttt K=1
ALPHABETICAL INDEX . . ..ottt et et e e e e e e e e

ii Change 1



T™M 9-2350-314-10

HOW TO USE THIS MANUAL

This operator’s manual was designed to provide you with the information you will need to operate and main-

tain the M109A6 howitzer.

The information contained in this manual is presented in chapters and appendixes. Each chapter is divided

into sections to cover the subject or operating procedures for the vehicle systems or components. Where refer-
ences are made to tables, figures, paragraphs and appendixes, refer to those portions of the text.

To find information relating to a specific component or system:

a. Determine the specific name or function of the component/system.

b. Find the name or function in the Subject Index listing, located at the back of this manual.

c. Refer to appropriate page(s) called out in the Subject Index listing.
To find information pertaining to a broader range of information (such as vehicle troubleshooting, preventive
maintenance and vehicle descriptions):

a. lIdentify the desired topic.

b. Find the general topic in the Table of Contents or in the Front Cover Index (both are located at the front of this
manual).

c. Refer to the appropriate page(s) called out in the Table of Contents or identified by the front cover index
bleeder page.

IMPORTANT

You must read and understand this manual BEFORE operating the M109A6 howitzer.

Maintenance

a.

Throughout this manual you will frequently see the phrase “notify unit maintenance.” When you are instructed
to notify unit maintenance, do exactly that; they have the tools and training to efficiently and correctly perform
the next level of maintenance.

Maintenance procedures are to be performed in the sequence shown in the text and illustrations. Step 1 must
be performed before Step 2. Procedure A must be performed before Procedure B, and so on.

Equipment illustrations use numbers to identify parts of the system/components.
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HOW TO USE THIS MANUAL - CONTINUED

d. Throughout this manual the words WARNING, CAUTION, and NOTE will appear. There is a reason for every
one of them.

WARNING

A Warning is used to alert the user to hazardous op-
erating and maintenance procedures, practices, con-
ditions, statements, etc. that may result in injury to or
DEATH of personnel if not strictly observed.

E CAUTION 3

A Caution is used to alert the user to hazardous oper-
ating or maintenance procedures, practices, condi-
tions, statements, etc. that may result in damage to
or destruction of equipment or of mission effective-
ness if not strictly observed.

NOTE

A Note is used to inform the user of essential infor-
mation which is of special interest or importance or
will aid the user in performing a job.



TM 9-2350-314-10

Left Front View

18ph001m

Right Rear View
Howitzer, Medium, Self—Propelled: 155MM, M109A6

(v blank)/1-0 7 Change 2



TM 9-2350-314-10
CHAPTER 1

INTRODUCTION

Section |. GENERAL INFORMATION

1-1 SCOPE.

a. Type of Manual: Operator’s Manual

b. Equipment Name and Model Number: Howitzer, Medium, Self-Propelled: 155MM, M109A6.

o

Purpose of Equipment: To provide artillery fire in support of ground-gaining troops.
d. Special Inclusions: This manual includes a special section on Section Drills.

e. This manual has a companion document with TM number followed by “~-HR” (which stands for Hand
Receipt). The TM 9-2350-314-10-HR consists of preprinted hand receipts (DA Form 2062) that list end
item related equipment (i.e., COElI, BII, and AAL) you must account for. As an aid to property
accountability, additional -HR manuals may be requisitioned from the following source in accordance with
procedures in DA PAM 25-30:

The US Army Adjutant General Publications Center
2800 Eastern Boulevard
Baltimore, MD 21220-2896

1-2 MAINTENANCE FORMS AND PROCEDURES.

Department of the Army forms and procedures used for equipment maintenance will be those prescribed by
DA PAM 738-750, The Army Maintenance Management Systems (TAMMS) as contained in Maintenance
Management Update.

1-3 AMMUNITION.

1-3.1 Injury/Damage.

Accidents involving injury to personnel or damage to materiel will be reported in accordance with
AR 385-40. Explosives and ammunition malfunctions will be reported in accordance with AR 75-1.

1-3.2 Safety, Care, and Handling.

For safety, care and handling of ammunition refer to paragraphs 5-16land 5-17.
1-4 CORROSION PREVENTION AND CONTROL (CPC).

For CPC instructions, refer to[Appendix HI

1-1
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1-5 DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE.

Destruction of the vehicle, armament, and equipment when subject to capture or abandonment in a combat
zone, will be undertaken by the using army only when the unit commander decides such action is necessary in
accordance with orders of, or policy established by, the Army commander.

Refer to TM 750-244-6 for information on destruction of all mechanical equipment. In general, destruction of
essential parts, followed by burning, will usually be sufficient to render the vehicle, armament, and equipment
useless. Time is usually critical.

Material must be damaged so that it cannot be restored to usable condition by either repair or cannibalization.
If a lack of time or personnel prevents destruction of all parts, give priority to destruction of parts hardest to
replace. Itis important the same parts be destroyed on all units to prevent construction of a complete unit from
several damaged ones.

All items of sighting and fire control instruments and equipment, especially telescopes, gunner’s quadrants,
and binoculars, are costly and difficult to replace. They should be conserved whenever possible. If you cannot
carry them with you, destroy them by smashing with your sledge hammer, pick, or mattock. Throw the pieces in
all directions.

When time is short, a method of destroying the equipment with materials at hand is as follows:
a. Retrieve or smash sighting and fire control equipment.

b. Load cannon with projectile and full power charge. Attach a 50-ft (15.2 M) or longer lanyard to firing
mechanism. Disconnect all recoil cylinders and fire the weapon.

c. Bend the end of the recoil system rods with a sledge hammer.

A second method is to close the breechblock and toss several thermite grenades down the tube. Elevate the
tube so that the grenades will fall against the breechblock. This will melt the breech and the powder chamber,
causing them to fuse together.

1-6 REPORTING EQUIPMENT IMPROVEMENTS RECOMMENDATIONS (EIRS).

If your howitzer needs improvement, let us know. Send us an EIR. You, the user, are the only one who can
tell us what you don't like about your equipment. Let us know why you don't like the design or performance. Put
it on an SF 368 (Product Quality Deficiency Report). Mail it to Department of the Army, U.S. Army
Tank-automotive and Armaments Command, ATTN: AMSTA-LC-CIP-W, TACOM-ROCK ISLAND, 1 Rock
Island Arsenal, Rock Island, IL 61299-7630. We will send you a reply.

1-7 WARRANTY INFORMATION.

The M109A6 is not warranted.

1-2 Change 2



1-8 NOMENCLATURE CROSS-REFERENCE LIST.

TM 9-2350-314-10

Nomenclature in this manual was chosen in accordance with the terms used for provisioning. A few tools and
cab components are referred to by more common names. In many cases, the more common name is a shorter

name for the same component.

OFFICIAL PROVISIONING
NOMENCLATURE

Ammunition

Cab ammunition rack

Cab assembly baskets

Caliber .50 Machine Gun

Computer, Digital (AFCS XXI)
Computer, Stabilization Data
Electrical lead (braided copper wire)
Gage assembly

Howitzer M182A1 Mount

Infinity aiming reference collimator M1A1 or M1A2
Intercommunications power harness
M284 cannon assembly

Machine key

Nonelectrical wire

Rod Assembly

Radar Chronograph Antenna Mounting bracket

MORE COMMON
NAME

Ammo

Ammo rack

Stowage baskets

.50 cal.

AFCS Computer Unit (ACU)
Dynamic Reference Unit Hybrid
Ground strap

Sight gage

M182A1 mount
M1A1/M1A2 collimator
Intercom power harness
Cannon

Torque key

Lockwire, safety wire
Dipstick

M93 MVS

Change 2 1-3
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1-8 NOMENCLATURE CROSS-REFERENCE LIST - CONTINUED

OFFICIAL PROVISIONING
NOMENCLATURE

Resistor, variable

Seat cushion

Seat, individual

Sensor, vehicle

Socket head screw key
Spindle assembly
Telescope mount M145A1
Tube assembly

155MM medium self-propelled
howitzer M109A6

Viewer-infrared

1-9 LIST OF ABBREVIATIONS.

AAL
ACK
ACTL
ACTL DEFL
ACU
ADAM
ADS
AFCS
ALN

APS
ARV
ASL

ASP

ATC

AVD

AZ TACH
BCS

Bl

1-4

MORE COMMON
NAME

Rheostat

Backrest

Crew seat

Vehicle Motion Sensor

Hex key

Obturator group or bump spindle
Mount M145A1

Cannon tube

Howitzer (Modified 155MM)

Night viewer

Additional Authorized List
Acknowledge

Actual

Actual Deflection

AFCS Computer Unit

Area Denial Artillery Munition
Analog to Digital Servo
Automatic Fire Control System
Alignment

Air Particle Separator
Ammunition Resupply Vehicle
Authorized Stockage List
Ammunition Supply Point
Ammunition Team Chief
Alternate Vehicle Driver
Azimuth Tachometer

Battery Computer System
Basic Issue Item



TM 9-2350-314-10

1-9 LIST OF ABBREVIATIONS - CONTINUED

BIT

BITE

°C

CCw
CEOI
CHG
CLR

CM

CMD
CMD DEFL
CLGP
COEl
COMSEC
Cos
CPC
CPCI

Cs

CTA

cw

DAP

DC

DCA
DCU
DEFL
DGRD
DPICM
DRUH
DU

EFC

EIR

EL Panel
EL Tach
EMB TNG
EMI/EMC
EMR

Built-In-Test

Built-In-Test Equipment

Degrees Celsius

Counterclockwise

Communications Electronics Operating Instructions
Charge

Clear

Centimeter

Command

Command Deflection

Cannon-Launched Guided Projectile
Component of End Item

Communications Security

Chief of Section

Corrosion Prevention and Control
Computer Program Configuration Item
Center Sector

Common Table of Allowances

Clockwise

Distant Aiming Point

Danger Close

Diagnostic Connector Assembly

Display Control Unit

Deflection

Degraded

Dual Purpose Improved Conventional Munitions
Dynamic Reference Unit Hybrid

Display Unit

Equivalent Full Charge

Equipment Improvement Recommendation
Electroluminescent Panel

Elevation Tachometer

Embedded Training

Electromagnetic Interference/Compatibility
Electromagnetic Radiation

1-5
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1-9 LIST OF ABBREVIATIONS - CONTINUED

ENT
EOD
EOL
EOM
ET

°F
FES
FFCS
FPF
FPF/PRI
GNR
GPS
HD

HE
HEAT
HGBV
HPCOS
HPCV
HR
ICM
KG
KMPH

LCD
LED
LHR
LPCOS
LPFS
LPRS
LRU

LS

M

M
MACS
MAPS
MAX
MCS
MCSRP
MCSVIS

1-6 Change 2

Enter

Explosive Ordnance Disposal
End of Orienting Line

End of Mission

Embedded Training

Degrees Fahrenheit

Fire Extinguishing System
Full Function Crew Station
Final Protective Fire

Final Protective Fire/Priority
Gunner

Global Positioning System
Howitzer Driver
High-Explosive

High Explosive Anti-Tank

Hot Gas Bypass Valve

High Pressure Cutout Switch
Head Pressure Control Valve
Hand Receipt

Improved Conventional Munitions
Kilogram

Kilometers Per Hour

Liter

Liquid Crystal Display

Light Emitting Diode

Low Heat Rejection

Low Pressure Cutout Switch
Lead Particulate Filter System
Loose Projectile Restraint System
Line Replaceable Unit

Left Sector

Meter

Mils

Modular Artillery Charge System

Modular Azimuth Positioning System

Maximum
Microclimate Conditioning System
MCS Relay Panel

Master Control Station Vehicle Intercom System
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1-9 LIST OF ABBREVIATIONS - CONTINUED

MHZ
MIN
MOPP
MOVE ORD
M/S

MT
MTOE
MTSQ
MWRH
MVS
MVV
NAV
NBC
oL

oS
PANTEL
PCU
PD
PDIU
PK
PLGR
PLL
PLRS
PMCS
POC
PRI
PROP
PRV
PS

PT
PUCT
QE
RAAM
RAP
RCVD MSG
RFI
RNDS
RNG
RPM
RS

Megahertz

Minimum

Mission Oriented Protective Posture
Move Order

Meters Per Second

Mechanical Time

Modified Table of Organization and Equipment
Mechanical Time Super Quick
Mounted Water Ration Heater
Muzzle Velocity Sensor

Muzzle Velocity Variance

Navigation

Nuclear, Biological, Chemical
Orienting Line

Orienting Station

Panoramic Telescope

Power Conditioner Unit

Point Detonating
Prognostic/Diagnostic Interface Unit
Pack

Precision Lightweight GPS (Global Positioning System) Receiver
Prescribed Load List

Position Location Reference System
Preventive Maintenance Checks and Services
Platoon Operation Center

Priority

Propellant

Pressure Relief Valve

Pounds Per Square Inch
Participating

Power Up Confidence Test
Quadrant Elevation

Remote Anti-Armor Mine

Rocket Assisted Projectile

Received Message

Radio Frequency Interface

Rounds

Range

Revolutions Per Minute

Right Sector

Change 1
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1-9 LIST OF ABBREVIATIONS - CONTINUED

S&A

SD

SE

SPH
SINCGARS
SQ

SRU

STE
STE/ICE-R

TEV

TOE

TOT

TR

TSOP

TTS

UTM

VEH PWR
VEL

VFPS

VLY

VIS

VMS

VMS Modem
VT

WARN MSG
wcC

WP

ZUPT

1-10 GLOSSARY.
ALPHANUMERIC

ANGULAR
BINARY

CELSIUS

1-8 Change 1

Safe and Arming

Section Driver

Support Equipment

Self-Propelled Howitzer

Single Channel Ground and Airborne Radio System
Super Quick

Shop Replaceable Unit

Simplified Test Equipment

Simplified Test Equipment for Internal Combustion Engines
Reprogrammable

Thermostatic Expansion Valve

Table of Organization and Equipment
Time On Target

Training

Tactical Standard Operating Procedures
Tube Temperature Sensor (Main Gun Tube)
Universal Transverse Mercator

Vehicle Power

Velocity

Ventilated Face Piece System

Volley

Vehicular Intercommunications System
Vehicle Motion Sensor

Vehicle Motion Sensor Modem

Variable Time

Warning Message

Weapon Controller

White Phosphorus

Zero Velocity Update

Consisting of alphabetical and numerical symbols in sequence.

Measured by an angle or degree of an arc.
Characterized by or composed of two different parts.

A temperature scale that registers the freezing point of water

as 0°C and the boiling point as 100°C under normal atmospheric

pressure.



1-10 GLOSSARY - CONTINUED

CENTRIFUGALLY

CHRONOGRAPH

COLLIMATION

CURSOR

DEGRADED

ELECTROLUMINESCENT

FAHRENHEIT

HERTZ
INITIALIZED

INTERFACE

METEOROLOGICAL

MICROCLIMATE

MODEM
MODULAR
NONVOLATILE

OBTURATOR

PARALLAX

PARTICULATES
PROGNOSTIC
PROPELLANT
SHEAF

SPHEROID

TM 9-2350-314-10

Moving or directed away from center or axis.

An instrument that registers or graphically records time intervals
such as the duration of an event.

To make parallel.

A manually controlled bright figure on a computer display to indicate
a character to be revised or a position where data is to be entered

Considered as below a normal standard.

The direct conversion of electric energy to light by a solid phosphor
subjected to an alternating electric field.

A temperature scale that registers the freezing point of water as 32°F
and the boiling point as 212°F under standard atmospheric pressure.

A unit of frequency equal to one cycle per second.
To begin a process or action.

The place at which independent systems meet and act on or
communicate with each other.

The science dealing with the weather conditions.

The climate of a specific place within an area, contrasted with the
climate of the area as a whole.

A device that converts data to a form that can be transferred.
Constructed with standardized units or dimensions for flexible use.
Not explosive.

A device for sealing a gun breech to prevent gas from escaping on
firing.

The apparent displacement or the difference in apparent direction of
an object as seen from different points not on a straight line with the
object.

Formed of separate particles.

A sign or indication of some future happening.
Something that propels or provides thrust.

A pattern of bursts on a target.

A survey of a particular portion of the earth’s surface.

1-9
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1-10 GLOSSARY - CONTINUED

SYNCHRONIZATION To cause to operate with exact coincidence in time and rate.
TOXIC Harmful, destructive or deadly.
TRANSIENCE A temporary oscillation that occurs in circuits because of a sudden

change of voltage or load.

VISCOSITY The degree to which fluid resists flow under applied force.

1-10



TM 9-2350-314-10
Section Il. EQUIPMENT DESCRIPTION

1-11 EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES.

1-11.1 Characteristics.

The medium self-propelled howitzer is a full-tracked, armored combat support, internally loaded, air
transportable, diesel-powered vehicle with excellent ground mobility. The primary armament includes a 155MM
M284 cannon and M182A1 mount, with firing accomplished by an M49 firing mechanism which uses cartridge
type primers. The vehicle carries a crew of four: chief of section, gunner, cannoneer, and driver.

1-11.2 Capabilities and Features.

* Max Speed 38 MPH (61 KMPH)

* Max Range 186 Miles (299 KM)

* 155MM, M284 Cannon

* MI182A1 Mount

* 650 Amp Alternator

® Starter Protection Circuits

¢ Final Drive Quick-Disconnects

* Independent Torsion Bars

* Remotely Operated Travel Lock

® Microclimate Conditioning System

* Prognostics/Diagnostics Capability (PDIU/STE/ICE-R)
* On-Board Ballistic Calculation (AFCS)

®* On-Board Communications (Digital and Voice)
®* Compartmentalized Hydraulic Components

* Desert Cooling

* MAPS (Modular Azimuth Positioning System)
® Lead Particulate Filter and Ventilation System
* Higher Power Transmission

* Low Heat Rejection Engine

1-11



TM 9-2350-314-10
1-12 LOCATION AND DESCRIPTION OF MAJOR COMPONENTS.

1-12.1 Exterior Components

1
2
3

10
11

12

13

14

15
16

17
18
19

20
21

CANNON M284-155MM
GUN TUBE TRAVEL LOCK
REPLENISHER

CAB LIFTING BRACKETS

BALLISTIC SHIELD

MACHINE GUN .50 CAL

M140/M140A1 MOUNTING BRACKET

BALLISTIC COVER

ANTENNAS
CAB SIDE DOOR

HYDRAULIC COMPARTMENT
ACCESS COVER

EXTERNAL FIRE EXTINGUISHER
T-HANDLE

ROADWHEELS

HYDRAULIC COMPARTMENT
ACCESS DOOR

BATTERY ACCESS DOORS
DRIVE SPROCKETS

TRACK ASSEMBLY
TRANSMISSION ACCESS DOORS
FRONT TOWING EYES

FRONT LIFTING EYES
HEADLIGHTS

1-12 Change 2

Provides main armament for howitzer.
Provides support for gun tube during travel.

Allows for change in quantity of oil required by the recaoil
cylinders and for expansion and contraction of hydraulic fluid
due to temperature changes.

Two front lifting brackets and two rear lifting eyes provide
connecting points for lifting cab.

Provides protection for variable recoil and recuperator
from small arms fire and shrapnel.

Provides for air and troop defense. Refer to
TM 9-1005-213-10 for description.

Provides mounting for the M140/M140AL1 alignment device
during boresighting of the M117A2 Pantel.

Protects panoramic telescope (Pantel) against shock during
firing and against inclement weather.

Two antennas receive and transmit radio signals.
Provides emergency exit.

Permits access to hydraulic compartment.

Actuates engine compartment fire extinguisher from
outside the howitzer.

Seven sets of roadwheels on each side provide support and
guides for the track.

Permits access to hydraulic compartment.

Two doors provide access to batteries.

Drive sprockets, two each side, transfer power from the
transmission and final drive to track.

Two track assemblies provide mobility for the vehicle.
Two doors provide access to front of powerpack.

Two front towing eyes provide connection points for towing
howitzer.

Two lifting eyes provide connection points for lifting howitzer.

Two headlights provide light for night driving and blackout
conditions.
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1-12 LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

1-12.1 Exterior Components - Continued

-—,ﬂ lﬁ!‘ ;.“:.
qANg @ =
N

T

1-13



TM 9-2350-314-10
1-12 LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

1-12.1 Exterior Components - Continued

22
23

24

25
26
27

28

29

30
31
32
33
34

35
36

37

STOWAGE BASKETS
PLGR ANTENNA

COMMANDER’S CUPOLA

ENGINE EXHAUST OUTLET
COMMUNICATIONS TERMINALS
REAR LIFTING EYES

EXTERNAL POWER RECEPTACLE

TAILLIGHT/STOPLIGHT

IDLER WHEELS

EXTERNAL INTERCOM BOX
CREW COMPARTMENT DOOR
TOWING PINTLE

REAR TOWING EYES

GRENADE BOXES
SPADES

ROCKET LAUNCHER BOX

1-14

Two baskets provide stowage for miscellaneous items.

The Precision Lightweight GPS (Global Positioning System)
Receiver (PLGR) antenna is used to support the Satellite
Signals Navigation Set (AN/PSN-11)

Provides access to machine gun. Rotates manually
6400 mils.

Provides outlet for engine exhaust.
Provide connecting points for wire line communications.

Two rear lifting eyes provide connection points for lifting
howitzer.

NATO type power receptacle provides circuitry to receive
power from an outside source.

Two taillight units provide rear brake and taillights for night
driving under normal and blackout (infrared) conditions.

Idler wheels, two each side, maintain track tension.
Provides communications capabilities outside of howitzer.
Provides access to and from crew compartment.
Provides connecting point for towing howitzer.

Two rear towing eyes provide connection points for howitzer
towing.

Two boxes provide stowage for grenades.

Two spades provide stability when firing off of loose, sandy,
or muddy soils. Also used when mated with ARV.

Provides stowage for three AT4 rocket launchers.
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1-12 LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

1-12.1 Exterior Components - Continued
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TM 9-2350-314-10
1-12 LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

1-12.1 Exterior Components - Continued

38 BILGE PUMP DISCHARGE Outlet for fluids when bilge pump is operated.

39 RADIATOR FAN ACCESS COVER Permits access to radiator fans.

40 COOLING AIR EXHAUST GRILLE Discharge location for engine cooling air.

41 RADIATOR CAP ACCESS COVER Provides access to engine radiator cap.

42 PERSONNEL HEATER EXHAUST Outlet for personnel heater exhaust.

43 FUEL FILL ACCESS DOOR Permits access for filling engine fuel tanks.

44 WEATHER COVER Protects cannon rotor shield.

45 MICROCLIMATE CONDITIONING Provides a decontaminated, conditioned air supply for
SYSTEM crewmen operating under NBC conditions. (Refer to

para 1-12.5|for NBC system components.)

46 GUNNER’'S ESCAPE HATCH Provides access to and from crew compartment.

47 VENTILATION INTAKE/EXHAUST Permits outside air to lead particulate filter system
DUCT GRILLE and exhausts smoke from crew compartment.

48 DRIVER'S HATCH Provides access to and from driver’s compartment.

49 ENGINE AIR INTAKE GRILLE Permits ventilation and access to engine.

50 ENGINE OIL LEVEL COVER Provides access for checking engine oil level.

18ph003m
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1-12 LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

1-12.2 Hull Components.

1
2
3
4

10

11

VEHICLE MOTION SENSOR (VMS)
AIR CLEANER

PERSONNEL HEATER

FIRE EXTINGUISHER BOTTLES

VENTILATION FAN ASSEMBLY

ACCESSORY CONTROL BOX

LEAD PARTICULATE FILTER
AND VENTILATION SYSTEM

FIXED AND PORTABLE INSTRUMENT
PANELS

BATTERY

FINAL DRIVE QUICK-DISCONNECT
COUPLING

POWERPACK

Provides navigation information to AFCS.
Filters out debris from air entering air induction system.
Provides heat to crew during inclement weather.

Supplies fire extinguishing agents to the engine
compartment through distribution lines and nozzles.

Exhausts smoke from crew compartment through the
intake/exhaust duct grille.

Controls operation of personnel heater, ventilation fans, and
lead filters.

Filters lead from air entering crew compartment through the
ventilation system (refer to[para 1-12.6|for lead particulate
filter system components).

Control starting and shutdown of engine, lights, and
auxiliary systems.

Four batteries provide 24-volt electrical system.

Allows quick removal of final drive coupling for towing
and maintenance.

Includes diesel engine, transfer, transmission, exhaust
system, and cooling system.

FORWARD

g ONARD

é 01ph001m
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1-12 LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

1-12.3 Cab Components.

1 MOUNTED WATER RATION HEATER

2 MOUNT M182A1 AND CANNON M284

3 LOADER RAMMER

4 EQUILIBRATED ELEVATING
CYLINDER

5 COMMANDER’S SEAT
6 BUSTLE RACK

7 CREW SEATS
8 TRAVERSING MECHANISM

9 HYDRAULIC POWERPACK

Gl — ==

1-18

Provides hot water for crew personnel. (Refer to
TM 10-7310-241-12&P for operation and maintenance of
heater.)

Consists of recoil mechanism, mount, gun shield. Pivots in
equilibrated elevation on mount trunnions. 155MM cannon
with breechblock and firing mechanism. (Refer to[paral
[1=12.7 for cannon and mount components.)

For loading and ramming projectiles into gun tube. (Refer to
for loader rammer components.)

Provides hydraulic balance to offset the weight of the
cannon and provides for elevation of the cannon.

Provides a place for the commander to sit.

Provides stowage for 44 propelling charge canisters and six
fuzed projectiles.

Two seats provide a place for the crew to sit.

Provides full 6400 mil traversing capability with either power
or manual system.

Provides hydraulic power to operate traverse, elevation, and
rammer. (Refer td para 1-12.9 for hydraulic system
components.)

18ph002m



1-12 LOCATION AND DESCRIPTION OF
1-12.4 AFCS, PDIU, and Cab Navigation System.

1 AFCS COMPUTER UNIT (ACU)

2 PLGR

3 DISPLAY UNIT (DU)

4 PROGNOSTIC/DIAGNOSTIC INTERFACE
UNIT (PDIU)

5 BACK-UP BATTERY BOXES

6 POWER CONDITIONER UNIT (PCU)
7 ELEVATION TACHOMETER
8 AZIMUTH TACHOMETER

9 DYNAMIC REFERENCE UNIT HYBRID (DRUH)
10 VMS MODEMS

TM 9-2350-314-10
MAJOR COMPONENTS - CONTINUED

Performs ballistic computations and weapon control,
provides the interface between the AFCS computer and the
radios, and stores data which is displayed/entered on DU.

The Precision Lightweight GPS (Global Positioning System)
Receiver is a space-based navigation and timing system.
The AN/PSN-11 provides highly accurate, continuous, all
weather, 3-dimensional (3D) position, velocity, and time. To
better understand operating the equipment and for
maintenance refer to TM 11-5825-291-13.

Functions as primary operator interface and system control
mechanism.

Aids in prediction and determination of equipment failure.

Two back-up batteries provide electrical power to support
AFCS during power dropout or when vehicle input falls below
20 volts.

The PCU is an electrical support system for the AFCS.
Provides elevation position information to the AFCS.

Provides azimuth position information on cannon to the
AFCS.

Provides navigation information to the AFCS.

Transmit electronic signals/data from vehicle motion sensor
(VMS) by way of hull VMS modem.

1-19



TM 9-2350-314-10
1-12 LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

1-12.5 NBC System Components.

ok wbhkE

1-20

M25A1 Protective Mask
M10A1 CB Filter

Diverter Valve

MOPP Suit Vest

Heaters (M-3)

COS Quick-Disconnect Orifice

© o N

91ph001m

Gunner’s Quick-Disconnect Orifice
MCS Pack Assembly Vent
Secondary Diverter Valve

. Driver’s Secondary Quick-Disconnect Orifice
. Cannoneer Quick-Disconnect Orifice

. MCS Control Box

. Driver’s Primary Quick-Disconnect Orifice



TM 9-2350-314-10
1-12 LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

1-12.6 Lead Particulate Filter and Ventilation System Components.

Accessory Control Box
Drain Tube
Lead Filter (Particulate)

Filter Housing Grille

Filter Housing

Vaneaxial Fan Assembly (Intake)
Ventilation Duct Control Handle
Ventilation Duct Door

Personnel Fan (Exhaust)
Ventilation Tube

Personnel Heater

18ph004m
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TM 9-2350-314-10
1-12 LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

1-12.7 Cannon and Mount Components.

NOTE

Gun mount ballistic shield
removed for clarity.

02pc001m

1. Upper Rotor Shield 11. Muzzle Brake Thrust Collar

2. M93 MVS Antenna Mounting Bracket 12. Muzzle Brake

3. Torque Key 13. Dust Shield

4. Upper Variable Recoil Cylinder 14. Lower Variable Recoil Cylinder
5. Manifold 15. Trunnion

6. Accumulator 16. Buffer (Hidden)

7. Recuperator (Hidden) 17. Breech Operating Cradle Cam
8. Bore Evacuator Assembly 18. Breech Operating Handle

9. Bore Evacuator Assembly Thrust Collar 19. Lower Rotor Shield

10. Howitzer Cannon M284 20. Howitzer Mount M182A1

1-22
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1-12 LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

1-12.8 Loader Rammer Components.

04pc001m

Tray

Rammer Cylinder
Cylinder Latch
Cylinder Handle
Main Release Handle
Blocking Valve
Rammer Stop

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

1-23
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1-12 LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

1-12.9 Hydraulic System Components.

fog fo TP

€3
)
p
[og]

@l

Gun mount
ballistic shield
removed for
clarity.

Equilibration Hand Pump
Equilibration Manifold
Traverse Selector Valve
Elevation Selector Valve
Fuze Manifold

Hydraulic Clutch Valve
Traverse Limit Valve

©CoNooGOA~WNE

10. Traverse Servovalve
11. Mode Selector Valve
12. Elevation Mechanism

1-24

Manual Elevation Hand Pump/Accumulator

Traverse Mechanism Assembly With Motor

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Loader Rammer Control Valve
Accumulator Assembly Manual Pump
Elevation Equilibration Accumulator
Hydraulic Fluid Filter Assembly
Pulse Accumulator

Hydraulic Powerpack

Buffer Assembly

Replenisher Accumulator

COS Control Handle

Loader Rammer

Gunner’s Control Handle
Recuperator

Variable Recoil Cylinders



1-13 DIFFERENCES BETWEEN MODELS.
This manual covers only one model, the M109A6.
1-14 EQUIPMENT DATA.

a. General: Weights and Dimensions.

Weight:

Empty (QpProxX.) . ...
Combat loaded (approx.) ...........cccovvun...

Dimensions:
Overall length (with basketstorear) ............
Overall length (with baskets foward) ............
Overall width (with baskets foward) .............
Overall width (with basketstorear) .............
Overall height (including machine gun) ..........
Groundclearance ...,

Capacities:
Fueltanks (diesel) ........... ... ... ..
Enginecrankcase ........... ... .. i

TransSmisSSION .. ..ottt e e

Coolingsystem ........... .. i

b. Performance.

Maximum speed ............c. i
Maximum speed, reverse .............coiiiiiian..
CruisSing range . .....ovvii i e
Grade ascending ability (max) .....................
Grade descending ability (max) ....................
Maximum trench crossingwidth ....................
Maximum verticalwall ............................
Minimum turning radius ........... ... oo
Fordingdepth .......... .. ... ... ... i

56,400 Ibs (25,605.6 Kg)
63,615 Ibs (28,881.21 Kg)

423 in. (10.7 M)
392 in. (9.9 M)
154 in. (3.9 M)
128 in. (3.3 M)
143.1in. (3.63 M)
18 in. (0.45 M)

133 gal. (503.4 L)

9-1/2 gal. dry (36 L)
6-3/4 gal. (refill) (25.5 L)
20 gal. dry (75.7 L)

12 gal. (refill) (45.5 L)
20-1/4 gal. dry (77 L)
14-1/2 gal. (refill) (55 L)

38 mph (61.1 Kmph)
7 mph (11.3 Kmph)
186 miles (299 Km)
60%

60%

72in. (1.83 M)
21in. (0.53 M)

1 vehicle length

42 in. (1.07 M)

TM 9-2350-314-10
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TM 9-2350-314-10
1-14 EQUIPMENT DATA - CONTINUED

c. Primary Armament: I55MM, M284 Cannon.

Tubelength ... ... .. . i 20 ft. (6 M)
CannoN MOUNT ... .o e e e M182A1
EFCValue . ......... i (Zone 8) 1.00 (M203/M203A1)

(Zone 5) 1.00 (M232)
(Zone 4) 0.25 (M232)
(Zone 3) 0.15 (M232)
(Zone 7R) 0.25 (M119A1/M119A2)
(Zone 7W) 0.15 (M4A2)
(Zone 3 - 6) 0.05 (M4A2 and M3A1)
(Zone 2) 0.05 (M231)
I (Zone 1) 0.05 (M231)

MaxXimum range . ... (Zone 7) 18,000 M
I (Zone 5) 22,000 M (M231)
(Zone 8) 22,000 M
(Zone 8 with RAP) 30,000 M

[ | (Zone 5 with RAP) 30,000 M (M231)
Maximumrate offire .......... ..o i 4 rds/min for 3 min
Sustainedrate offire ............ ... .. ... ... .. ... (Zones 3-7) 1 rd/min

(Zone 8) 1 rd/min until
limited by tube

temperature
sensor
Maximum on-board stored projectiles ............... 37 regular, 2 M712 (39 total)
Maximum on-board propelling charges . ............. 44
Maximum on-board propelling charge
I canisters (MACS) ... ... i i 31

1-26 Change 2



TM 9-2350-314-10
Section Ill. PRINCIPLES OF OPERATION

1-15 POWERPACK.

1 Engine - is a liquid cooled, 2-stroke cycle, low heat rejection, diesel-type Model 8V71T, equipped
with exhaust-driven turbocharger. The engine develops 440 horsepower at 2300 rpm and delivers
power to the transfer assembly (2).

2 Transfer assembly - receives power from the engine (1) and transfers that power to the
transmission (3).

3 Transmission - oil cooled and mechanically and hydraulically operated, it receives power from the
engine through a geared power transfer assembly (2). The transmission has seven gears - four
forward, one neutral, and two reverse gears - and delivers power to the left and right drive sprockets
through the output shaft, universal joints, and final drive assemblies. It also functions as the steering
and braking mechanism.

01ph002m
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1-16 FUEL SYSTEM.

1-28

1

8

9

Upper fuel tank - provides additional fuel to the lower fuel tank (2). Filling of both fuel tanks takes
place through the filler neck of the upper fuel tank.

Lower fuel tank - provides for fuel storage and for the return of unused fuel from the fuel return
system (10).

Electric fuel pumps- activated by the MASTER switch on the instrument panel, and the fuel pump
system pressure switch on the engine. These pumps distribute fuel from the lower fuel tank (2) to the
fuel distribution center (4).

Fuel distribution center - distributes fuel to primary fuel filter (5).

Primary fuel filter - first filter from fuel tank.

Engine driven fuel pump - when engine is operating, pumps fuel from the primary fuel filter (5) on to
the secondary fuel filter (8).

Electrically driven fuel pump - when engine is not operating, the electrically driven fuel pump,
activated by the fuel prime switch on the instrument panel, pumps fuel from the primary filter (5) to the
secondary filter (8).

Secondary fuel filter - Filters fuel a second time.

Engine - uses fuel.

10 Fuel return system - distributes excess fuel back to the lower fuel tank (2).
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1-16 FUEL SYSTEM - CONTINUED

FUEL
RETURN
SYSTEM

10

Y

03ph001ma

1-29



TM 9-2350-314-10
1-17 COOLING SYSTEM.

1-30

1

Radiator - cools the coolant flowing through it. Coolant is then directed to surge tank (2) or bypass
thermostat (6).

Surge tank - allows for overflow from the radiator (1) in this closed cooling system.

Engine driven coolant pump - pulls coolant from the radiator (1) and distributes it to the transmission
and engine oil coolers and back to the radiator (1) or surge tank (2).

Engine and transmission oil coolers - cool the oil within the engine and transmission by surrounding
the oil coolers with coolant.

Inlet thermostat - directs the flow of the coolant from the engine to different areas of the cooling
system. If the engine is running hot enough to open the inlet thermostat, the coolant flow will be
directed to the radiator (1) so it can be cooled. If the engine is running cool enough, the inlet
thermostat will direct flow to the bypass thermostat (6) or surge tank (2).

Bypass thermostat - allows inflow from the inlet thermostat (5) and cooling crossover tube and directs
it back to the engine driven coolant pump (3).

Air intake grille - allows air to be pulled into the engine compartment by the radiator fans (8).

Radiator fan assembly - pulls in air through the air intake grille (7), across the engine and pushes the
air through the radiator (1) “honeycomb.” The air is then discharged through the exhaust grille (9).

Exhaust grille- allows air circulated by the fan assembly (8) to pass through the radiator (1) and back
out of the engine compartment.
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1-17 COOLING SYSTEM - CONTINUED
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1-18 ELECTRICAL SYSTEM.

1 Batteries - four 12-volt batteries connected in series and parallel; delivering 24 V dc (hominal) to
vehicle systems.

2 Master relay - delivers electrical power (24 V dc) to operating systems when the master switch (3) is
on. Delivers power directly to the:

Slip ring contact board
Engine starter (9)

Circuit breaker board (10)
Cab (slip ring segment board)

3 Master switch - when activated, draws 24 V dc from the battery through the master relay (2) to the
electrical systems. With the master switch ON, systems can be operated without running the engine.

4  Generator - belt driven and delivers 24 V dc (nominal) to the voltage regulator (5).

5 Voltage regulator - controls the delivery of 24 V dc to the vehicle operating systems through the
master relay (2) and also acts as a recharger for the batteries when the engine is operating.

6 Voltage regulator control box - circuit breaker restores power to voltage regulator with engine running
and circuit breaker in the ON position. Light is lit when regulator is inoperable.

7 Slave start - allows jump starting from other vehicles.
8 External power - allows operation using auxiliary power from external source.
9 Starter - is activated by a switch with power drawn from the batteries (1) for starting the engine.

10 Circuit breakers - ten circuit breakers prevent the flow of electric current in an overloaded or
otherwise abnormally stressed electric circuit.
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1-18 ELECTRICAL SYSTEM - CONTINUED
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1-19 SUSPENSION SYSTEM.

1-34
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2

Torsion bar anchors - secure the ends of the torsion bars (2). One anchor secures one torsion bar.

Torsion bars - secured at the anchor (1) and connected to the roadwheel arm (3), the torsion bar acts
as a spring for the roadwheel.

Hydraulic bump stops - keep shock absorbers (4) from moving beyond their limits.

Shock absorbers - handle differences in the terrain on which the vehicle operates. They are located
in the front and back of the vehicle (roadwheels 1 and 7).

Roadwheels - seven sets per side, located between the drive sprocket and idler wheel, providing
support and guiding the track.

Roadwheel arm - connected to the torsion bar (2), the roadwheel arm provides a pivot point between
the torsion bar (2) and the roadwheels (5).

Track adjuster - increase or decrease track tension.

Idler arm assembly - the idler arm assembly consists of an idler arm with an idler wheel attached, all
rotating within the idler arm housing. The angle of the idler arm and wheel is determined by the length
of track adjuster (7).
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1-19 SUSPENSION SYSTEM - CONTINUED
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1-20 GLOW PLUG SYSTEM.

The glow plug system is used to aid in cold weather starting.

1 GLOW PLUGS switch and WAIT light - GLOW PLUG switch activates controller and WAIT light.

2 Controller and glow plugs - The controller powers glow plugs and WAIT light. When activated, the
WAIT light comes on for 35 seconds while glow plugs reach sufficient temperature. The WAIT light
then flashes to indicate that the engine can be started. After the engine is started, the WAIT light and
glow plugs stay on for an additional 60 seconds.

3 Engine - Contains controller and eight glow plugs.
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1-21 TRAVEL LOCK SYSTEM.

A remote control travel lock provides for release or engagement of the gun tube travel lock from the driver’s
compartment using an electrical actuator.

1 Master relay - delivers electrical power (24 V dc) to operating systems when the MASTER switch
is ON.

2 Travel lock control box - activates and controls the travel lock unit.

3 Actuator assembly - moves the gun tube travel lock unit (4).

4  Gun tube travel lock unit - locks and unlocks the gun for travel and firing.

e
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1-22 AFCS, PDIU, AND CAB NAVIGATION SYSTEM.

The Automatic Fire Control System (AFCS) consists of the following major assemblies:

AFCS Computer Unit (ACU)

Display Unit (DU)

Power Conditioner Unit (PCU)

Backup Batteries (2 each)

Azimuth Tachometer (Az Tach)

Elevation Tachometer (El Tach)

Hydraulic Components (manifolds, servo valves, solenoid valve, and pilot check valves).
AFCS Harness Assemblies

Vehicle Motion Sensor (VMS) Modems (1-hull/1-cab)
Tube Temperature Sensor (TTS)

Precision Lightweight GPS Receiver (PLGR)

Muzzle Velocity Sensor (MVS)

The AFCS receives target information, calculates weapons position and automatically lays gun tube. Calls for
fire are accepted directly. Communication can be performed with any authorized source. Processing of input and
output messages is handled by ACU.

Weapon position is calculated and provided by Dynamic Reference Unit Hybrid (DRUH) to AFCS. Knowing
weapon position, orientation and call-for-fire data, the Weapons Control (WC) calculates proper elevation and
azimuth which is displayed on the DU. The lay switch causes the WC of ACU to drive the gun servos to lay the
gun in elevation and azimuth. DRUH Nav Systems require periodic stops to align the AFCS. These stops are
called Zero Velocity Updates (ZUPT). The DU panel alerts the operator when a ZUPT is required. The AFCS has
built-in protection in case of a nuclear event. The detector will shut down the AFCS when it detects a nuclear
event.

The AFCS also has a Built-In Training Device (Embedded Trainer). This can be used as a tutorial device to
train, maintain, improve and evaluate crew performance efficiency. This function allows for simulating Move and
Fire Missions under a variety of battlefield scenarios. These include: Shoot Heavy, Move Heavy, Modified,
Balanced, as well as Degraded conditions (for AFCS), all without need for radio communications. In addition,
Embedded Trainer can be run from a Beginner’s Tutorial option through a full-scale scenario. A TTS, powered by
the AFCS, is provided to give the crew the temperature of the tube during firing.

The PDIU is the central collection point for information concerning the condition of the M109A6 system. It
gathers, stores, and communicates information concerning failures, or impending failures, to the crew. Based on
that information, the crew can either proceed in a degraded mode or enter a maintenance mode and begin
performing fault detection and fault isolation to an LRU or LRUSs.
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1-22 AFCS, PDIU, AND CAB NAVIGATION SYSTEM - CONTINUED
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Section IV. SECTION DRILL
1-23 GENERAL.

The purpose of section drill is to improve the performance of the howitzer section through execution of
assigned tasks and cross training of section personnel.

1-24 INSTRUCTIONS.

a. Section drill must be conducted in silence, except for commands and reports. The section must be drilled
until reaction to commands is quick, automatic, and correct.

b. Battery officers will supervise the drill. Errors will be corrected immediately.

c. Duties should be rotated during training so that each member of the section can perform all duties within
the section.

1-25 PRELIMINARY COMMANDS AND FORMATIONS.
1-25.1 To Form The Section.

To Fall In. The chief of section takes his post. On the command of execution the section forms in a single
rank, at close interval, centered on and facing the chief of section at a distance of 3 paces. Numbered
cannoneers form in order between the ammunition team chief and the howitzer driver. The chief of section may
indicate in his preparatory command the place and direction in which the section is to form. At the first formation
for a drill or exercise, the caution “As howitzer section” precedes the command. The commands are FALL IN or 1.
IN FRONT (REAR) OF YOUR PIECE, 2. FALL IN. Execution is as follows: The section moves at double time and
forms at close intervals, guiding on the gunner. The driver of the section vehicle is to the left of the howitzer driver

and is the last in line. To execute 1. IN REAR OF YOUR PIECE, 2. FALL IN, the section falls in as shown in
drawing A.

A
2 PACES

@@@@F@@a

DRAWING A
FALL IN
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a. Dismounted, drawing B

b. Mounted, drawing C

c. Prepared for action, drawing D
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DRAWING B
DISMOUNTED
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N

DRAWING C
MOUNTED
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1-25 PRELIMINARY COMMANDS AND FORMATIONS - CONTINUED
1-25.1 To Form The Section - Continued

To Call Off. The section being in formation, the command is CALL OFF. At the command all personnel in
ranks (except the gunner) execute eyes right. The section then calls off in sequence; for example, “GUNNER”,
“AMMUNITION TEAM CHIEF”, “1", “2", “3", “4”, “HOWITZER DRIVER”, SECTION DRIVER”. Each man, except
the gunner, turns his head smartly to the front as he calls out his designation.

1-25.2 To Post The Section.

The command is 1. CANNONEERS, 2. POSTS. The command is general and is applicable whether the
section is in or out of ranks, at a halt, or marching. All movements are executed at double time and are
terminated at the position of attention. The section moves to posts as shown in the following figures:
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1-25 PRELIMINARY COMMANDS AND FORMATIONS - CONTINUED

1-25.3 To Change Posts.

To acquaint the members of the section with all duties and to lend variety to drill, posts should be changed
often. The section being in formation (dwg. A), the commands are 1. CHANGE POSTS, 2. MARCH, or 1.
SECTION CHANGE POSTS, 2. MARCH.

a. On the preparatory command of CHANGE POST, the no. 4 cannoneer will take two 15 inch steps to the

rear and execute a right face. On the command of execution MARCH, the numbered cannoneers take two
left steps, taking the position of the next higher numbered cannoneer. At the same time the no. 4
cannoneer moves at a double time in the rear of the rank to the post of the no. 1 cannoneer. All other
members of the section stand fast.

On the preparatory command of SECTION CHANGE POST, the no. 4 cannoneer will take two 15 inch
steps to the rear and execute a right face. On the command of execution MARCH, the Gunner, ATC and
all numbered cannoneers take two left steps. At the same time the no. 4 cannoneer moves at a double
time at the rear of the rank and assumes the position of the Gunner. All other section members stand fast.

1-25.4 To Mount.

The commands are 1. PREPARE TO MOUNT, 2. MOUNT

a. Atthe preparatory command, the section moves at double time to the positions shown in drawing B. At

the command of execution, all personnel mount as indicated in drawing C. The chief of section, driver,
gunner, and no. 1 cannoneer mount the howitzer. Likewise, at the command of execution, the
ammunition team chief, the section driver, and nos. 2, 3, and 4 mount the section vehicle. If any
members of the section are not to mount, their designation is announced with the caution, STAND FAST,
given between the preparatory command and the command of execution. For example, 1. PREPARE TO
MOUNT, DRIVERS STAND FAST, 2. MOUNT.

If the command is MOUNT, the section mounts in the manner and order prescribed for the command 1.
PREPARE TO MOUNT, 2. MOUNT.

1-25.5 To Dismount.

The commands are 1. PREPARE TO DISMOUNT, 2. DISMOUNT.

a. Atthe preparatory command, the personnel mounted in the section vehicle unlatch and open the doors of

the vehicle and all members of the section assume positions from which they can dismount promptly. At
the command of execution, they dismount and take (at double time) the posts shown in drawing B.

If the command is DISMOUNT, the section dismounts in the manner and order prescribed for the
command 1. PREPARE TO DISMOUNT, 2. DISMOUNT.

1-25.6 To Prepare For Action.

At the single command PREPARE FOR ACTION, the section assumes, at double time, the posts shown in
drawing D.

The commands are 1. PREPARE TO MOUNT, 2. MOUNT.
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1-26 BREAK PERIODS DURING TRAINING OR FIRING.

a. AtDrill. When itis desired to give the personnel a rest from drill or to relieve them temporarily from
formation or post, the command FALL OUT is given. The command may be given at any time and means
that the section is to remain in the drill area.

b. When Firing. When firing has been suspended temporarily, but it is desired to have the section remain in
the vicinity of the howitzer, the command FALL OUT is given. Men stand clear of the piece to ensure that
settings remain undisturbed. During these periods, the chief of section may direct the men to improve the
position, replenish ammunition, or do other necessary work.

1-27 *REDUCED CREW DRILL.

It is normal to expect gun crews to be reduced to less than the prescribed TOE strength due to iliness,
casualties, battery taskings, and the need to rest personnel. To meet the need of these occasions and the need
to maintain operations of the section in as orderly a manner as possible, the duties of the individuals of the section
have been combined as shown below. The reduced crew drill was developed under the Army Standardization
Program and the duties as listed below are to be considered standard procedures.

COoSs COSs COoSs COoSs

G G G G

ATC ATC ATC ATC

#1 #1/HD #1/HD #1/HD

#2 #2 #2/3/AVD #2/#3/AVD/#4
#3/AVD #3/AVD #4

#4 #4

HD

The section chief will assign specific duties to crewmembers when the number of available personnel falls
below the level shown above.

*Standardized procedures for operating with a reduced crew are identified with an asterisk preceding the title.
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Section

CHAPTER 2
OPERATING INSTRUCTIONS

DESCRIPTION AND USE OF OPERATOR’S
CONTROLS AND INDICATORS

2-1 DRIVER’S CONTROLS AND INDICATORS.

2-1.1 Driver’s Controls and Equipment.

TM 9-2350-314-10

Key Control or Function
Indicator

1 Driver’'s Periscope Provides vision to operate vehicle with driver’s hatch
closed.

2 Driver’s Night Vision Device Provides vision to operate vehicle during night
operation.

3 Dome Light Switch Turns ON/OFF dome light.

4 Hatch Locking Lever Locks and unlocks driver’s hatch.

5 Fuel Shut-Off Handle Shuts off fuel supply to engine.

6 Winterization Heater Control Box Controls operation of heater assembly.

7 Travel Lock Control Panel Controls operation of travel lock.

8 Transmission Shift Selector Selects driving range for forward and reverse

operation.
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2-1 DRIVER’S CONTROLS AND INDICATORS - CONTINUED

2-1.1 Driver’s Controls and Equipment - Continued

Key Control or Function
Indicator

9 Heater (M3) Warms breathable filtered air received at Ventilated Face
Piece (VFP).

10 Full Function Crew Station (FFCS) Part of vehicular intercom system station number 6 for
driver.

11 NATO Slave Receptacle Connects electrical system with that of another vehicle
for slave starting operation.

12 Diagnostic Connector Assembly Facilitates the use of STE-ICE-R to analyze automotive
malfunctions in the powerpack.

13 Fire Extinguisher T-handle Manually discharges engine compartment extinguisher
bottles.

14 Voltage Regulator Control Box Circuit breaker restores power to voltage regulator with
engine running and circuit breaker switch in the UP
position. Light is lit when regulator is inoperable.

15 Throttle Handle Keeps engine at desired rpm.

16 Heater Vent Control Regulates air flow through driver’s compartment.

17 Seat Controls Adjusts various positions of driver’s seat.

18 Accelerator Pedal Foot control for engine speed.

19 Brake Pedal Activates steering unit brakes to stop vehicle.

20 Brake Handle Set brakes when parked.

21 Steering Wheel Turns vehicle left (counterclockwise) or right (clockwise).

22 Instrument Panel Refer to[para 2-1.2.2

23 Stowage Bracket Stowage for the AN/VVS-2(V)4 Night Viewer or
periscope when not in use.

24 Portable Instrument Panel Refer to[para 2-1.2.11

25 Intercommunication Control Used to adjust volume of audio heard in operator’s

headset.
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2-1 DRIVER’S CONTROLS AND INDICATORS - CONTINUED

2-1.1 Driver’s Controls and Equipment - Continued
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2-3



TM 9-2350-314-10

2-1 DRIVER’S CONTROLS AND INDICATORS - CONTINUED

2-1.2 Driver’s Instrument Panels.

2-1.2.1 Portable Instrument Panel.

Key Control or Function
Indicator

1 ENGINE OIL PRESS Gage Indicates pressure of engine oil in pounds per square
inch (psi). Normal operating range is 30 to 50 psi.

2 PANEL Lights (2) Lights gage panel. Controlled by lever on light
switch assembly.

3 FUEL Gage Indicates the amount of fuel in either tank.

4 BATTERY Indicator Indicates battery condition. Indicates generator
voltage when engine is running.

5 MASTER Switch Activates the vehicle electrical system.

6 Master Indicator Light Lights red when MASTER switch is ON.

7 TRANSMISSION OIL PRESS Gage Indicates pressure of transmission oil in pounds per
square inch (psi). Normal operating pressure is
10 to 45 psi.

8 MASTER WARNING Light Lights red to warn driver of critical condition in
engine or transmission.

9 LOW COOLANT Light Lights red when engine coolant is low.

10 TRANSMISSION OIL TEMP Gage Indicates temperature of transmission oil in
Fahrenheit. Normal operating range is 220 to 240°F.

11 ENGINE WATER TEMP Gage Indicates temperature of engine coolant in degrees

Fahrenheit. Normal operating range is 170 to 185°F.
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2-1 DRIVER’S CONTROLS AND INDICATORS - CONTINUED

2-1.2 Driver’s Instrument Panels - Continued

2-1.2.2 Instrument Panel.

Key Control or Function
Indicator
1 PARKING BRAKE Light When lit, indicates parking brake is set, or not fully
released.
2 Light Switch Assembly Controls driving and panel lights.
3 FUEL UPPER/LOWER Switch Selects upper or lower fuel tanks.
4 BILGE PUMP Switch Turns power ON/OFF to bilge pump.
5 GLOW PLUGS Switch llluminates WAIT light and controls the controller.
6 STARTER Switch Starts vehicle for operation.
7 GLOW PLUG WAIT Light When lit, indicates glow plug conditions for starting
engine.
Speedometer Indicates vehicle speed in miles per hour (mph).
AUXILIARY OUTLET Provides 24 volt power from electrical system to
operate auxiliary electrical equipment.
10 Tachometer/Hourmeter Indicates engine speed in revolutions per minute
(rpm) and operating hours.
11 Panel Light Lights instrument panel. Controlled by lever on light
switch assembly.
12 FUEL PRIMER Switch Turns power ON/OFF to fuel primer pump.
13 HIGH BEAM Indicator Light Indicates when service headlights are on high beam.

o) )
&
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2-1 DRIVER’S CONTROLS AND INDICATORS - CONTINUED

2-1.3 Travel Lock Control Box.

Key Control or Function
Indicator
1 ON Light Lights green when power switch is on.
2 R/U Light Lights green when the extension mode is complete

and travel lock is raised to the upright position with
the clamping jaw open.

3 L/L Light Lights green when the actuator retraction mode is
complete and the travel lock assembly is lowered to
the deck and/or the clamping jaw is locked.

RAISE/UNLOCK/LOWER/LOCK Switch Raises/unlocks, lowers/locks travel lock.
POWER ON/OFF Switch Turns power ON/OFF to travel lock system.

W
06ph007m

2-1.4 Winterization Heater Control Box.

Key Control or Function
Indicator
HI/LO Switch Selector for HIGH or LOW mode of heater operation.
HEATER Light Lights when heater is operating.

3 START/RUN/OFF Switch Starts, runs, or turns off heater.

RUN
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2-2 COS CONTROLS AND INDICATORS.

TM 9-2350-314-10

Key Control or Function
Indicator

1 Hydraulic Control Box Refer tdpara 2-2.2]

2 Display Unit (DU) Refer to[para 2-2.1]

3 Power Control Handle Controls main gun elevation and traverses cab during
power operation.

4 Heater (M3) Warms breathable filtered air received at Ventilated Face
Piece (VFP).

5 Full Function Crew Station (FFCS) Part of vehicular intercom system. Station number 1,
commander and station number 2, cannoneer.

6 Starter Protection Override Switch Provides capability to override starter protection
circuit in emergencies.

7 Master Control Station Master control for intercom system.
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2-2 COS CONTROLS AND INDICATORS - CONTINUED

2-2.1 Display Unit.

Key Control or Function
Indicator

1 EL Panel Displays various menus, operator alerts/warnings,
messages, and orders/commands.

2 GUN SERVO Indicator Lights during AFCS movement of weapon.

3 GUN SERVO Switch Turns ON/OFF gun servo units.

4 FAULT Indicator Lights when a failure is detected by internal BIT.

5 ARROW Keys Moves highlighted area of display on EL panel.

6 STOW Key Returns gun to a position above the travel lock.

7 LAY Key Automatically drives gun to Command (CMD) position
(azimuth and elevation) when servo is on.

8 LOAD Key Automatically returns gun to a preselected load elevation
angle when gun servo is on.

9 ENT Key Used to enter data.

10 NUMERICAL Keypad Used to select numeric data.

11 CLEAR Key Used to delete numeric data.

12 POWER Switch Turns ON/OFF AFCS power.

13 TRAINING Switch Turns ON/OFF training mode.

14 SOFT Keys Function of keys depends on menu displayed. Lowest

display line identifies function.

2-8
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2-2 COS CONTROLS AND INDICATORS - CONTINUED

2-2.2 Hydraulic Control Box.

Control or
Indicator

Function

HYDRAULIC POWER Light

HYDRAULIC WARMUP Light

HYDRAULIC WARMUP Switch

HYDRAULIC COOLING Light
HYDRAULIC COOLING Switch
TRAVERSE LIMIT Switch

TRAVERSE LIMIT Light

COS/GUNNER ELEVATE CONTROL
Switch

COS/GUNNER TRAVERSE CONTROL

Switch
TRAVERSE MODE Switch

HYDRAULIC POWER ON/OFF Switch

Light is green when POWER switch is in the ON
position.

Light is amber when switch is in AUTO position until
hydraulic fluid operating temperature is reached.

In AUTO position, allows hydraulic fluid to warm up to
operating temperature.

Light is green when fan is operating.
Selects operation mode of hydraulic cooling fan.

Allows COS to override the traverse limit function (in
manual hydraulic operation only).

Light is red when gun tube is outside of traverse limits
(45° left and right of center).

Allows selection of elevating mode to either the COS or
GNR control handle.

Allows selection of traversing mode to either the COS or
GNR control handle.

Places traversing operation in the POWER or
HANDWHEEL mode.

Turns power ON/OFF to hydraulic system.

HYDRAULIC
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| o
o| M
=™
=
)

AUTO
0]
HYDRAULIC

(o)
O/: [
</>R-H=T
—ox-Jzoo|EZ

14 mo 14
ol
g
%)

mMwnom

COOLING ON H
OVERRIDE
OVERRIDE

E

@%
GUNNER [GLTNER LIMIT NORMAP)’)
I
/ o [é‘% 03pc001m

2-9



TM 9-2350-314-10
2-3 GUNNER’S CONTROLS AND INDICATORS.

2-3.1 Gunner’s Controls and Equipment.

Key Control or Function
Indicator

1 Heater (M3) Warms breathable filtered air received at Ventilation
Face Piece (VFP).

2 Full Function Crew Station (FFCS) Part of vehicular intercom system station number 3
gunner’s and station number 4 auxiliary.

3 Hydraulic Clutch Valve Prevents traverse manual handwheel from turning when
operating in power mode.

4 Elevating Hand Pump Manually elevates and depresses main gun.

5 Power Control Handles Elevates gun in elevation and traverses cab.

6 Manual Traversing Handwheel Manually traverses cab.

7 Equilibrator Hand Pump Used to equilibrate cannon.

8 Cab Traverse Lock Mechanically locks cab to prevent traversing.

9 MCS Control Panel Refer td para 2-3.2]

2-10
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2-3 GUNNER’S CONTROLS AND INDICATORS - CONTINUED

2-3.2 MCS Control Panel.

Key Control or Function
Indicator
1 LAMP TEST Tests control panel lights when MASTER switch is on.
2 CHANGE FILTER Light Indicates when system filters need to be changed.
3 FREON PRESSURE Light Indicates when system Freon is low.
4 Mode Select Switch Selects OFF, LOW/HIGH AIR, and COOL operations.

S
O

0

CHANGE
FILTER

LOW
ATR ATR
OFF ) cooL
MICROCLIMATE CONDITIONING SYSTEM
O\ O
O

11pc001m
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2-3 GUNNER’S CONTROLS AND INDICATORS - CONTINUED

2-3.3 Accessory Control Box.

Key Control or Function
Indicator

1 Panel Lights Two lamps illuminate when power to control box is on.

2 EXHAUST Light llluminates when power to personnel exhaust fan is ON.

3 Ventilation Fan Selector Switch Allows for selection of INTAKE, OFF, and EXHAUST
modes.

4 LEAD FILTER CHANGE Light llluminates when lead filter element should be changed.

5 HEATER Light llluminates when heater is operating.

6 HEAT SELECTOR Switch Allows for selection of HIGH, OFF, and LOW modes.
(For vehicles with Accessory Control Box P/N
12268582.)

6.1 HEAT SELECTOR Switch Allows for selection of HIGH or LOW modes. (For

vehicles with Accessory Control Box P/N 12268547.)

7 HEATER Control Switch Allows for selection of START, OFF, and RUN modes.
(For vehicles with Accessory Control Box 12268547.)

By e 15

(INTAKE)

EXHAUST FAN
OPERATE_INTAKE FAN
FLAREBACK DANGER WARNING | whiLe FIRING W19 & M203| personNEL
CHARGES TO PREVENT 2N
FLAREBACK

PERSONNEL
FAN
CHANGE (EXHAUST)

uuuuuuuuuu

FLAMMABLES OR|
EXPLOSIVES
NEAR HEATER

HEATER LEAD FILTER

Note: P/N 12268582 Note: P/N 12268547

06ph009ma
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Section II. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

2-4 MAINTENANCE FORMS AND RECORDS.

Every mission begins and ends with the paperwork. There isn’t much of it, but you have to keep it up. The
forms and records you fill out have several uses. They are a permanent record of the services, repairs, and
modifications made on your vehicle. They are reports to unit maintenance and to your commander. They are also
checklists that tell you what is wrong with the equipment after its last use, and whether those faults have been
repaired. For information on forms and records, see DA PAM 738-750.

2-5 PREVENTIVE MAINTENANCE CHECKS AND SERVICES.
2-5.1 General.

Safe and efficient howitzer operation requires regular checks of equipment. When performing PMCS, the
crew discovers equipment malfunctions or performs routine maintenance for upkeep of the howitzer’s systems.
Malfunctions require corrective action to avoid equipment failure or injury to personnel. The suspension system
requires special attention. Make sure that all lubrication tasks assigned to the crew in[Appendix Tlare performed.

2-5.2 Warnings and Cautions.

Always observe the WARNINGS and CAUTIONS appearing in your PMCS table. Warnings and cautions
appear before applicable procedures. You must observe these WARNINGS and CAUTIONS to prevent serious
injury to yourself and others or prevent your equipment from being damaged.

2-5.3 Explanation of Table Entries.

a. ltem Number column. Numbers in this column are for reference. When completing DA Form 2404 or DA
Form 5988-E (Equipment Inspection and Maintenance Worksheet), include the item number for the
check/service indicating a fault. tem numbers also appear in the order that you must do checks and
services for the intervals listed.

b. Interval column. This column tells you when you must do the procedure listed in the procedure column.
BEFORE procedures must be done before you operate or use the equipment for its intended mission.
DURING procedures must be done during the time you are operating or using the equipment for its
intended mission. AFTER procedures must be done immediately after you have operated or used your
equipment.

c. Location, Item to Check/Service column. This column provides the location and the item to be checked or
serviced.

d. Procedure column. This column gives the procedure you must do to check or service the item listed in the
Check/Service column to know if the equipment is ready or available for its intended mission or for
operation. You must do the procedure at the time stated in the interval column.

e. Not Fully Mission Capable If: column. Information in this column tells you what faults will keep your
equipment from being capable of performing its primary mission. If you make check and service
procedures that show fault listed in this column, do not operate the equipment. Follow standard operating
procedures for maintaining the equipment or reporting equipment failure.

2-13
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2-5 PREVENTIVE MAINTENANCE CHECKS AND SERVICES - CONTINUED

2-5.4 Other Table Entries.
Be sure to observe all special information and notes that appear in your table.
2-5.5 Guidelines to Keep in Mind While Performing PMCS.

a. Always do PREVENTIVE MAINTENANCE in the same order so it gets to be a habit. Once you've had
some practice, you'll spot a problem in a hurry.

b. When performing PREVENTIVE MAINTENANCE, take along all tools needed to make the checks.
Always take along clean wiping rags (item 37, Appx D).

WARNING

Dry-cleaning solvent (P-D-680), used to clean parts,
is toxic and flammable. Wear protective goggles and
gloves and use only in a well-ventilated area. Avoid
contact with skin, eyes, and clothes. Do not breathe
vapors. Do not use near open flame or excessive
heat. Do not smoke when using solvent. Failure to
do so could cause SERIOUS INJURY. If you become
dizzy while using dry-cleaning solvent, get fresh air
immediately, and if necessary, get medical attention.
If contact with skin or clothes is made, flush
thoroughly with water. If the solvent contacts your
eyes, wash them with water immediately and obtain
medical aid (ref. FM-21-11).

c. Keep the vehicle and individual components clean. Dirt, grease, oil, and debris may conceal a serious
problem. Clean components as needed. Use dry-cleaning solvent (item 15, Appx D) on all metal
surfaces. Use mild soap and water to clean rubber or plastic parts.

d. Check all attaching hardware for looseness. Tighten loose hardware before operating vehicle. For
hardware that requires staking, lockwires, or nylon fasteners, notify unit maintenance.

e. Look for loose or chipped paint, rust, or gaps where parts are welded together. Report all bad welds to
unit maintenance for repair before operating the vehicle.

f. Look for cracked or broken electrical insulation, bare wires, and loose or broken connectors. Tighten
loose connectors and make sure wires are in good shape before operating vehicle. Report all cracked or
broken electrical insulation and connectors to unit maintenance.

g. Look for fluid leaks from hoses and fittings. Check for wear and damage to hoses and fluid lines. Be sure
clamps and fittings are tight. Report all stains, wet spots, and leaks to unit maintenance.

h. Check all fluids for contamination. If contamination such as rust, water, or sediment is found in the fluid,
notify unit maintenance before operating vehicle.

i. Perform PMCS more often to compensate for continuous operation and abnormal conditions. High or low
temperatures, prolonged periods of high rate operation, continued operation in sand, dust or exposure to
moisture or salt may cause excessive wear or damage if not maintained.

2-14
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2-5 PREVENTIVE MAINTENANCE CHECKS AND SERVICES - CONTINUED

2-5.6 Classification of Fluid Leaks.

The following definition concerns types/classes of fluid leakage. Each crewmember must be familiar with
these definitions in order to determine whether or not the vehicle is mission capable.

E CAUTION }

Equipment operation is allowable with minor leakage
(Class | or Il). Consideration must be given to the
fluid capacity in the item/system being
checked/inspected. When in doubt, notify chief of
section. When operating with Class | or Class I
leaks, continue to check fluid levels as required in
your PMCS. Class Il leaks should be reported to
chief of section or unit maintenance.

Class | Seepage of fluid as indicated by wetness or discoloration not great enough to form drops.

Class I Leakage of fluid great enough to form drops but not enough to cause drops to drip from
item being checked/inspected.

Class lll Leakage of fluid great enough to form drops that fall from the item being
checked/inspected.

2.5-7 Criteria for 24-hour Continuous Operation.

Refer to the following leakage criteria when operating in high stress continuous operational environment. If
leaks are detected, maintain frequent monitoring and add fluid as required. Keep a record of fluid added.

Leakage Criteria for 24-Hour Period

Stop Vehicle Notify Unit Maintenance Repair at next
Operations Repair as soon as Scheduled
mission allows Maintenance
Hydraulic Oil 3qt lto3qt 1qt
(Hydraulic compartment)
Coolant 2 gal. 1to 2 gal. 1 gal.

2-15
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6

2-16

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
HULL EXTERIOR
NOTE
Vehicle should be parked on level ground if possible
for fluid level checks.
1 Before Vehicle Driver
Walk around vehicle. Check for any obvious Any Class Il leak
fluid leakage, missing items, or damage to found. Vehicle has
equipment. damage or is miss-
ing items that
would make opera-
tion hazardous.
2 Before Subfloor Driver
Drains
Check that 19 drain plugs and four access Drain plugs or
plates are present. plates are not pres-
BOTTOM VIEW OF VEHICLE ent for fording op-
FORWARD eration.
DRAIN PLUG ACCESS PLATE
18ph014m
3 Before External Driver
Elrg ish Check to ensure handle (1) is properly seated | Wire seal (2) bro-
HXt'Tj?U'S er and wire seal (2) is laced and sealed. ken, missing, or
andle extinguisher han-
dle (1) is pulled.
76ph001m
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

tube (3). Check electrical connections at travel
lock control box (4) and travel lock actuator (5).

POWER

ON RAISE/UNLOCK
OFF LOWER/LOCK
ON R/U L/L

O OO0

T
06ph006m

Check travel lock (1) to ensure that jaw (2) is
fully clamped and properly positioned on gun

Tighten connectors if necessary. Check travel
lock for proper operation:

Duringicing conditions, ensure that travel lock is not
frozen in position before attempting to move it.

CAUTION

Check operation in power mode

If travel lock does not operate in power mode,

check operation in manual mode

2-8.19.2).

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
4 Before Gun Tube Travel | Driver
Lock
3 Gun tube cannot be

secured or released
(by manual mode).

2-17
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

2-18

I WARNING I

Do not remove radiator cap while engine is hot.
Hot coolant can cause injury.

05ph002m

Remove quick-release pin (1), open access cover
(2), and remove radiator cap (3).

Check radiator coolant level; fluid should be at the
filler neck top. Check for serviceability of radiator
cap (3), gasket (4), and quick-release pin (1). If
coolant level is low, fill to proper level (paral

3-7.1).

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
5 Before Cooling System Driver

Cap is missing.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
6 Deleted

Change 2 2-19
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
NOTE
Check engine oil level with vehicle parked on level
ground, if possible.
7 Before Engine Oil Level | Driver
Oil level will take approximately 20 minutes to
stabilize in engine crankcase. After 20 min-
utes, check to see that oil level is not below full
marks. If required, add oil (Appx I).
é 01ph004m
2-20 Change 1
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
Item Crewmember Not Fully Mission
No. ltem To Procedures Capable I:
Interval Check/Service
8 Deleted

Change 2 2-21
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
9 Deleted
10 Deleted
2-22 Change 2
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
11 Before Driver
Check to ensure handle (1) is properly seated | Wire seal (2)
and wire seal (2) is laced and sealed. broken missing, or
handle (1) is
pulled.
76ph002m
12 Deleted

Change 2 2-23
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
Item Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
NOTE
Engine may take longer to warm up depending on
local climate conditions.
13 Before Instruments and Driver
Gages Start engine per starting instructions [para 2-8.2). | Any one of the
Check instruments and lights for normal indica- gages 1thru 6 is
tion. missing or not

a. Engine water temperature gage (1): 170° - | working.
185°F is normal.

NOTE

Notify unit maintenance if operating outside of nor-
mal range.

b. Engine oil pressure gage (2): Minimum of
5 psi at idle (650 rpms), 30-50 psi is nor-
mal at 1800 rpms, and 50-70 psi at 2100
rpm (maximum is 70 psi).

c. Transmission oil temperature gage (3):
220°F-240°F is normal. Transmission oil
temperature may not reach normal operat-
ing range while idling.

d. Transmission oil pressure gage (4): 10-45
psi is normal.

‘ 06ph003ma

2-24 Change 1
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
13 Before Instruments and Battery-generator indicator gage (5):
Cont Gages green zone (charging).

Tachometer (6): should operate without
excessive fluctuation or unusual noises.

Low coolant level indicator (7): Press-to-
test for proper operation.

Fuel gage (8): indicates fuel quantity avail-
able in either tank. Use panel switch (9) to
select tank.

Master warning indicator lamp (10): Be
sure lamp goes off within 15 seconds after
engine starts.

Master indicator light (11): is illuminated
when MASTER switch is ON.

Glow plug WAIT lamp (12): is illuminated
by GLOW PLUG switch and controller

06ph003mb

Any one of the
lights (7) or (11)
missing or not
working.

Indicator lamp (10)
stays on more than
15 seconds after
engine starts.

Change 1 2-25
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

2-26

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
I WARNING I
Before operating vehicle, make sure all personnel
are a safe distance from vehicle.
14 Before Steering Wheel Driver
Turn steering wheel from left to right and feel Any binding or
for binding or looseness. looseness.
15 Before Brakes Driver
Move vehicle about 2 feet (0.61 m) and check | Brakes bind or
brakes for proper operation. do not stop vehicle.
Pedal sticks.
16 Before Parking Brakes Driver
Check for proper operation of parking brake Parking brake does
(1) using manual control handle. not hold.
18ph015m
17 Before DA Form 2408-4 | Chief of Section
Check DA Form 2408-4 to ensure that cannon | Not borescoped
has been borescoped within the last 180 days | within last 180
or EFC rounds have not exceeded 2650. days or EFC
rounds exceeds
2650.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
CAB
18 Before Recuperator Chief of Section

I WARNING I

Do not attempt to remove plug completely. Oil in
recuperator is under high pressure.

CAUTION

* If plug is loosened for draining fluid, check for
leaks after tightening cover.

* To prevent damage to gasket or cover, loosen
screws before rotating cover.

* To prevent damage to cover and to keep dirt
out of recuperator, rotate cover closed after
checking guide pins, and tighten screws.

NOTE

During firing, seepage of hydraulic oil from recup-
erator is normal.

Before firing, loosen screws (1) and rotate cov-
er (2). Check pins (3) in recuperator (4) from
outside of vehicle, and check pins (5) in recup-
erator head (6) from inside vehicle. Pins must
extend from 1/4 to 3/4 in. (0.635 to 1.905 cm).
If pins extend beyond 3/4 in. (1.905 cm), fill
recuperator (4) by removing cap (7) from valve
(8). Add hydraulic fluid (OHT) pef )Aﬁﬁéﬁaiz [
until pins extend 1/4 in. (0.635 cm). If pins ex-
tend less than 1/4 in. (0.635 cm), loosen plug
(9) and drain fluid until pins (5) extend 1/4 in.
(0.635 cm). Rotate cover (2) closed and tight-
en screws (1).

02pc002m

Pins cannot be

brought into speci-

fied range.

Change 1
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

2-28

Conditioner Unit
(PCU)

a. Place vehicle MASTER switch ON.

b. Check that VEH PWR light (1) is lit on
PCU.

c. If not, check that all circuit breakers (2) are
in ON position (on PCU).

d. If not, attempt to place circuit breakers (2)
ON. If unable, notify unit maintenance.

06pc005m

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:

Interval Check/Service

19 Before AFCS Backup Chief of Section

Battery Boxes Check boxes for corrosion and damage. If There is any evi-

leaking, notify unit maintenance right away. dence of a battery
leak.
06pc004m

20 Before AFCS Power Chief of Section
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
21 Before AFCS Self-Test Chief of Section
a. Place vehicle MASTER switch ON. AFCS will not pow-
b. Ensure PCU switches are ON. erup.
c. Power up DU (1) and monitor self-test on A';CS shhu_tsl d&‘xg
EL panel (2) (para2-12.1). Check FAULT ‘4VE§2“ venicie v >
indicator lamp (3). If it does not go off af- | . PO;"estlg’V'tC
ter all checks are completed, read EL pan- | 'S turned OFF.
el (2) for indicated fault and perform follow- | Power-up status
ing: screen shows any
(1) Check that power green lamps are it | ©f the following as
on all AFCS LRUSs. Out:
(2) Verify that AFCS harness connections ggll\J/lMO
are tight. Hand tighten if necessary. NAV
Turn vehicle MASTER switch OFF. WPN
e. Ensure warning message on AUXILIARY | 1553
POWER, ACK appears on DU as this indi- | PCU

cates backup batteries are operational.
Turn vehicle MASTER switch back ON.

Q6pc003m

Change 1
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
22 Before Intercommunica- | Chief of Section
tion Systems Check all headsets, controls, and indicators for | COS or Driver
proper operation [para 2-22.4). intercom OUT.
23 Before Communication Chief of Section
Equipment Check radio equipment for proper operation If both radios are
and damage. See TM 11-5820-890-10, non-operational.

TM 11-5820-890-10-1, or
T™M 11-5820-890-10-2.

24 Before Crew Compart- Chief of Section
ment Warning

Light NOTE

When warning light comes on during operation, it
indicates a problem. Light will normally come on

when MASTER switch is turned ON and engine is
not running.

Check that warning light (1) does not stay on
when engine is running.

Press-to-test warning light. Notify unit mainte-
nance if light does not illuminate.

06ph010m

2-30 Change 1
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
CAB Gunner
25 Before Hydraulic Compo-

Ensure that hydraulic system pressure is reduced
to 0 psi (0 kPa) before making this check.

Open hydraulic compartment access door
outside of cab.

a.

Inspect hydraulic lines, hoses, and con-
nections for leaks.

Check oil level sight plug (1) on hydraulic
reservoir. If oil is not visible, check IAW
para 3, Appx |. Add fluid if required
3-8.11).

Remove dust cap (2) from hydraulic

reservoir and check for hydraulic oil leak-
ing from hydraulic bellows assembly.

Check electrical connections for loose
wires and corrosion. Clean and tighten if
necessary.

Close hydraulic compartment access door.

16pc002m

Fluid loss of over 3
quarts (2.81)ina
24-hour period.

Any oil leaking
from hydraulic
reservoir bellows
assembly.

2-31
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
26 Before Pulse Accumula- | Gunner

tor Park vehicle on level ground, if possible.

Place gun tube in stowed position.

Turn vehicle MASTER switch ON.

Start engine and idle at 1000 rpm.

Turn HYDRAULIC POWER switch ON,
and allow hydraulic system to operate for
three minutes.

Pull valve (1) open and release.

g. Read hydraulic system pressure gage (2). | Hydraulic

P20 T®

-

Needle will move from zero on hydraulic pressure gage is
system pressure gage (2) and stop at inoperative
1925 + 50 psi.

h. Turn HYDRAULIC POWER switch OFF.

i. Move COS control handle left or right and
release control handle.

j-  Pull valve (1) open and release.

k. Observe that hydraulic system pressure
gage (2) needle drops to 900 + 50 psi.

. Move COS control handle left or right and
release control handle.

m. Pull valve (1) open and release.

n. Hydraulic system pressure gage (2) will
read zero pressure.

If hydraulic system pressure does not drop to

zero at 900 + 50 psi, notify unit maintenance.

16pc004m

2-32 Change 1
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
27 Before Fixed Fire Gunner
Extinguisher a. Make sure bottle holddown brackets (1) Distribution lines
System

are properly latched.

b. Check distribution lines (2) for loose fit-
tings, tight mountings, and cracks.

) & el
E

0 e

76ph004m

c. Check for presence of fire extinguisher
record tag, and that form indicates that
the bottles have been weighed IAW unit
SOP.

loose, cracked, or
not mounted
tightly.

Bottles have not
been weighed IAW
unit SOP.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
28 Before Portable Fire Gunner
Extinguisher Check two portable fire extinguishers in crew | Either fire extin-
compartment to determine that they are prop- | guisher is missing,
erly sealed and mounted securely. pressure gage in

red zone and/or
lead wire seals are
missing or broken.

76ph003m
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
Item Crewmember Not Fully Mission
No. ltem To Procedures Capable I:
Interval Check/Service
29 Before Microclimate Gunner
Conditioning NOTE
System

The MCS should not be operated in the COOL
mode if the outside temperature is below 40 de-
grees. In colder weather the Freon light may
come on when the MASTER switch is turned ON.
This is due to the reduced pressure of the Freon
gas.

a. Turn vehicle MASTER switch ON.

b. Start engine.

c. Press LAMP TEST button (1) and observe
CHANGE FILTER and FREON Pressure
warning indicator lamps (2).

d. If lamps (2) do not light, notify unit mainte-
nance.

CAUTION

Whenever MCS or driver’s station is not in use,
ensure that driver’s /cab quick-disconnect cou-
pling is disconnected, the cap installed on the

coupling, and the flex hose properly secured in
the hook and loop fastener provided in the hull.

e. Turn mode selector (3) to LOW AIR posi-
tion and check for air flow.

f. Change mode selector (3) from LOW AIR
position to HIGH AIR position and check
for increased air flow.

g. Place mode selector (3) in the COOL
mode and let the unit operate for 5-10
minutes. Check for cool air flow.

h. Check all hoses and ducts for tears,
cracks, or damage.

Of YO
LAMP_TEST A\ (o)cHANGE
FILTER
@ FREON
(o) PRESSURE
LOW N ¢/ HIGH
AIR AIR
OFF CcooL
MICROCLIMATE CONDITIONING SYSTEM
O\ - O

o

o

NMpcO0O6M

Change 2
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
30 Deleted
2-36 Change 1
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
30 Deleted
(Cont)
31 Before Replenisher Gunner
System Pressure NOTE

Gage pressure may increase during normal firing
due to heat expansion of fluid in mount and
replenisher. The safe-to-fire pressure range is
17-50 psi.
Bleed air from recoil system before firing
[3-8.6). Check that replenisher pressure gage
shows a pressure of 17-24 psi. If indicated
pressure is above 24 psi, bleed pressure
[3=8.6). If the indicated pressure is between 9
and 16 psi, add hydraulic fluid through the roof
mounted fill valve [Appendix]) on the
replenisher gage manifold. If the indicated
pressure is below 9 psi, notify unit
maintenance.

16pc003m

If pressure on gage
is below 17 psi or

above 50 psi.

Change 1
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

2-38

M145A1

Make sure handwheel (1) and all knobs (2) are
undamaged and that they move freely. Make
sure level vials (3) are legible, that glass is free
of breaks, that vial mirrors are not scratched,
and that vial covers move freely. Make sure
lamps illuminate vials. Inspect counters (4),
making sure that viewing windows are not bro-
ken, that numbers move freely and read accu-
rately. Make sure mounting is secure.

05pc001m

Location
ltem Crewmember Not Fully Mission
No. Item To m Capab|e If:
Interval Check/Service
32 Before Telescope Mount, | Gunner

Counters and
knobs do not work
properly. Vials are
broken, or mirrors
scratched, and
AFCS, DCU, or
NAV subsystems
unavailable.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
33 Before Panoramic Tele- | Gunner

scope, M117A2

Check field of view through reticle for en-
trapped moisture and optical defects. Make
sure eyeshield (1) is free from deterioration,
cuts, or tears. Check that all external surfaces
of telescope are free of dents, cracks, rust, or
corrosion. Check all knobs (2) for damage and
freedom of movement. Make sure mountings
are secure.

Check counters (3) to make sure that viewing
windows are not broken and that numbers are
legible and do not skip. Check that rheostat
(4) knob moves freely and that light gradually
goes from dim to bright and bright to dim.
Check for moisture or fungus within field of
view.

- !e
a

05pc002m

Loose or defective
parts prevent prop-
er operation, knobs
do not turn, count-
ers skip, mountings
insecure and
AFCS, DCU, or
NAV subsystems
unavailable.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
34 Before Alignment Device | Gunner
M140/M140A1

I WARNING I

RADIATION '. HAZARD

TRITIUM GAS (H3)

The M140 alignment device is radioactively
illuminated. Check for presence of illumination in
a low-light environment. If illumination is not
present, notify local radiation s afety officer. D ¢ not
attempt to repair.

Check alignment device (1) for illumination.
Clean and stow.

j Ej 05pc003m

M140 M140A1

2-40 Change 2
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
Item Crewmember Not Fully Mission
No. ltem To Procedures Capable I:
Interval Check/Service
35 Before Firing Pin and Re- | Cannoneer
tainer
NOTE

Retainer is under pressure and will spring out if not

restrained during removal.

a.

With firing mechanism block (1) in center
position, push firing mechanism (2) into
block (1) and rotate clockwise to remove.
Pry out firing pin retainer (3) with
screwdriver.

Remove firing pin (4) and firing pin spring
(5).

Replace retainer (3) and firing pin (4), if
broken, distorted, or kinked.

If spring (5) is broken or missing, notify
unit maintenance.

If firing pin (4) does not “pop” out when re-
tainer is removed, attempt to push out the
firing pin. (If unsuccessful, notify unit main-
tenance.) Use spare, and turn over old pin
to unit maintenance. Check firing pin cav-
ity in block for burrs. Remove with crocus
cloth (item 12, Appx D).

02pc003m

Retainer distorted
or broken. Firing
pin or spring is bro-
ken or missing.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location

Iltem
No.

Interval

Item To
Check/Service

Crewmember
Procedures

Not Fully Mission
Capable If:

36 Before

2-42

Firing Mecha-
nism, Firing Block
Assembly, and
Primer Chamber

Cannoneer

CAUTION

To avoid damage to firing pin, ensure that firing
mechanism is in firing position (fully to left of
housing) before testing it.

a.

Attach lanyard to eyelet of firing mechanism
lever.

Check operation of firing mechanism with a
steady pull on the lanyard. You'll hear a click
and firing mechanism should recock.

Check mating block (1) for proper operation.

Check primer chamber (2) for rust and pow-
der fouling.

Clean chamber (2) by inserting reamer as
far as it will go. Rotate briskly.

Clean and lubricate firing mechanism (3)
(Appendix 1).

Slide firing block (4) back and forth to check
for smooth movement. If it binds, notify unit
maintenance.

02pc006m

Firing mechanism
or follower assem-
bly is unservice-
able or missing.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
37 Before Operating Handle | Cannoneer
Inspect handle latch pin (1). If severely bent or | Handle cannot be
cracked, notify unit maintenance. latched.
Unit maintenance should also be notified for
pin replacement at 750 rounds (as recorded on
Weapons Data Card 2408-4).
Check locking wire securing catch (2) mount- | Locking wire
ing bolts. If wire is broken or missing, notify broken or missing.
unit maintenance.
= —— 02pc008m
38 Before Breech Opening | Cannoneer

Cam and Rollers

Check rollers (1) for smooth operation. Check
cam ways (2) for corrosion, nicks, or burrs. If
required, remove corrosion with crocus cloth
(item 12, Appx D). Remove nicks and burrs
with a file. After cleaning/deburring, lubricate
[Appendix).

02pc008ma

Lubricate cam ways daily when cannon is fired
(Appendix I).

Rollers are broken.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

2-44

I WARNING I

Never forget to put operating handle back to stow
position. If left down while closing breechblock, it
can cause serious injury to personnel. Make it a
practice never to let go of handle until you return it
to stowed position.

CAUTION

To prevent damage to firing mechanism follower
assembly, firing mechanism must be in firing posi-
tion before you open breechblock manually.

Cannoneer

Before firing, open and close breechblock (1)
to be sure it operates freely and smoothly. If
breechblock or breechring threads (2) are
burred and prevent smooth operation, notify
unit maintenance. Lubricate breechblock

threads and breechring[[Appendix1).
—
A7 =

g

) e
/ =
o 02pc009m

Location
Item Crewmember Not Fully Mission
No. ltem To Procedures Capable I
Interval Check/Service
39 Before Breechblock Cannoneer
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
39 Before Breechblock Cannoneer
Cont
CAUTION

When weapon is not being fired or inspected,
keep breechblock closed to relieve tension on
closing springs.

1.

Inspect breechblock detent plunger
(5) for smooth operation, distortion
and wear. If worn, notify unit mainte-
nance.

Unit maintenance should also be no-
tified for plunger, spring, and spring
pin replacement at 750 rounds (as
recorded on Weapons Data Card
2408-4).

Check locking wire securing mount-
ing bolts of upper and lower support
brackets (6). If missing or broken,
notify unit maintenance.

Check for the presence of at least
two stake marks on both screws se-
curing breech roller ram (7). If not
staked, notify unit maintenance.

02pc004m

Breechblock will
not close complete-
ly (witness marks
(3) on breechring
do not align with
similar marks on
breechblock).

Operating handle
(4) does not work
or breech is
seized.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Iltem
No.

Interval

Location

Item To
Check/Service

Crewmember
Procedures

Not Fully Mission
Capable If:

40

41

42

2-46

Before

During

During

Rammer

Powerpack

Instrument Panels

Change 1

Cannoneer

I WARNING I

When exercising rammer, bring rammer to full ex-
tension slowly to avoid seal damage.

Check hoses, tubes, and fittings for hydraulic
oil leaks. Check rammer assembly for missing,
loose, or broken components.

Before firing, perform rammer operational
check [(para 3-8.3).

Lubricate prior to firing weapon

Driver

CAUTION

If you notice a shrill whine (above normal turbine
whine), rubbing, unusual vibrations, and/or a sud-
den increase in exhaust smoke, shut off engine
and notify unit maintenance.

Check for unusual noises or vibrations.

Driver

Monitor gages, pressure, temperature, and
indicator readings. Monitor tachometer,
speedometer operation, and warning lamps for
illumination.

06ph003mc

Performance or
function inade-
guate; unusual
noises or vibra-
tions; inoperative.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
43 Deleted

Change 2 2-47
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
44 During AFCS Fault Chief of Section
Indications Monitor FAULT indicator lamp (1) on DU for
system fault indication (within AFCS).
Verify GUN SERVO light (2) comes on during | Unable to LOAD,
LOAD/LAY/STOW operations (when AFCS is | LAY, STOW in
operating gun) and the LOAD/LAY/STOW keys | AFCS mode.
are depressed and held. Monitor the AFCS
display for fault messages from the PDIU, re-
cord the faults, read and follow the reconfi-
guration advice from the PDIU, and notify unit
maintenance.
45 During AFCS Verify that system is able to receive and trans- | Unable to receive
Communication mit digital communication, receive fire mission, | and transmit digital
and compute fire data. communication,
receive fire mission,
compute fire data.
06pcO06ma
I WARNING I
All personnel located outside the vehicle must be
clear of hull while cab is being traversed.
46 During Traversing Mech- | Gunner
anism Check traversing mechanism operation in the | No traversing in
manual, power, and AFCS control modes AFCS control
2-15.2). mode.
I WARNING I
All personnel must be clear of the breech area when
elevating and depressing gun tube.
47 During Elevating Mecha- | Gunner
nism Check elevating mechanism operation in the No elevating in
manual, power, and AFCS control modes AFECS control
. mode.
2-48 Change 2
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
48 After Wheel Hubs,
Shock Absorbers, I WARNING I

and Hydraulic
Bumper Stops

Wheel/hubs may be hot after operation. Failure to
heed this warning may result in injury to personnel.

Driver

Check for overheated wheel hubs (1).
Immediately after operation, feel all wheel
hubs cautiously for noticeable variation in
temperature between components. An
overheated hub indicates a maladjusted,
inadequately lubricated, or damage bearing.

Feel the lower end of the shock absorbers (2)
cautiously and check for variation of tempera-
ture between hull area and shock absorber. If
shock absorber is operating properly, it should
be warmer than the hull area around the shock
absorber. If overheating occurs, notify unit
maintenance.

Check shock absorber for any lateral move-
ment. Some rotation on the bearing is to be
expected, but if there is any lateral movement
between inner and outer bearing assembly,
notify unit maintenance.

Check bumper stops (3) for damage, proper
mounting, and leaks. If required, lubricate
wheel hubs .

Wheel hub is over-
heating.

Shock absorber
broken, missing, or
cold.

Shock absorber
moves from side
to side.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
49 After Final Drive Driver
Quick-Disconnect Open transmission access doors Loose, broken, or
and Universal [2-8.14.9). Check quick-disconnect (1) for se- | missing bolts.
Joint Safety Wir- cure coupling. Check safety wire (2) on quick-
ing (Both Sides) disconnect (1) and universal joint bolts (3).

08ph001m

2-50 Change 1
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
50 After Track Shoes, End | Driver

Connectors, Cen-
ter Guides, and
Track Pads

Inspect track shoes (1) for wear and missing
track pads.

Check for loose end connectors (2) by tapping
with a small hammer. Inspect center guides (3).
Tighten all loose end connector bolts and notify
unit maintenance for torquing.

Replace dead shoes, shoes with missing center
guides or connector bolts. Use on-board
spares. Check to make sure all pads (4) are
present and not worn to the point where grouser
(metal surface of track shoe) can damage road
surface.

13ph003m

Change 1

Track shoe is bro-
ken; three or more
distorted (dead
shoes) indicating
excessive bushing
wear; missing or
cracked end con-
nectors; missing
center guides; any
connector bolt
missing; broken
track pin. Three or
more pads missing
on any side.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

2-52

Idler Wheels

Be sure lug nuts (1) are tight and that rubber (2)
around steel roadwheels is not separated or
chunked so far that wheel thumps as it turns.
Check for broken torsion bars by prying up road-
wheel.

Torsion bar is broken if roadwheel can be lifted.
Notify unit maintenance.

Check for damaged, bent, broken, or missing
roadwheel or idler wheel arms.

13ph004ma

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
51 After Roadwheels and |Driver

Missing, bent, or
cracked roadwheel
or idler wheel;
elongated road-
wheel or idler
wheel mounting
holes; separation
of 1/2 of rubber
contact from steel
hub; chunking
across 1/2 width of
outer rubber sur-
face on any pair of
roadwheels (inner
and outer); torsion
bars missing or
broken.

Roadwheel and
idler wheel arms
damaged, bent,
broken, or missing.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
52 After Sprockets Driver

Each drive sprocket (1) has two teeth (2) with
wear marks. If either tooth is worn to edge of
wear mark (3) or if any mounting bolts (4) are
loose, notify unit maintenance.

13ph004m

Sprocket tooth is
worn to edge of
wear mark; mount-
ing bolts are loose
or missing.

2-53



TM 9-2350-314-10

TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Iltem
No.

Interval

Location

Item To
Check/Service

Crewmember
Procedures

Not Fully Mission
Capable If:

53

54

54.1

2-54

After

After

After

Front Lights

Rear Lights

Transmission Oil
Level

Change 1

Driver
NOTE

Infrared lights and right blackout drive light are
disconnected on M109A6.

Check for cracked, broken, or discolored lenses.
Lenses should be free of dirt or paint. Check
operation of service headlights, blackout drive,
and blackout markérs (para 2-8.6). Check in-
strument panel lights and high/low beam indica-
tor.

Driver
Check service taillights and brake lights.
Inspect for cracked, broken, discolored, dirty, or

painted-over lenses[(para 2-8.6).
Driver

NOTE

® Check transmission oil level with vehicle
parked on level ground, if possible.

® Do not check oil with engine running and
do not overfill.
Ensure travel lock is in maintenance position (paral

Open both transmission access doors [(paral
2-8.14.9).

Check level after shutting engine down. Level
should be withinthe OPERATING RANGE stamped
on the dipstick (1). Oil level will vary with changes
in oil te[%merature. Add or drain oil as required (Ap-|
pendix(1).

01ph006mb

Any leaks
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
54.2 | After Generator Belt Driver Belt is broken,
Visually inspect the generator belt for frays or badly | rayed or cracked.
worn areas. If belt is broken or excessively worn,
notify unit maintenance.
FORWARD
55 After Fuel System
Check fuel level gage. Refill tank to proper
level [para 3-7.3).
56 After Night Viewer Driver
AN/VVS-2(V)4 For detailed instructions on your driver’s night
viewer AN/VVS-2(V)4, see TM
11-5855-249-10.
56.1 | After Cooling Fans Driver

I WARNING I

Keep hands and loose clothing away from fans
when working with running engine. Injury or death
to personnel may result.

Open engine air intake grille (para 2-8.14.10)
and transmission access doors.

Check for coolant leaks and serviceability of
hoses.

Check cooling fans (1) for missing or broken parts.
Start engine. Check that cooling fans (1) are
turning. Check for oil leaks at fan drive. Check
hoses and fittings for leaks.

Change 2

Either Class IlI
leak, cooling fan
missing or not
operating. Fin(s)
broken or cracked.

2-54.1
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. ltem To Procedures Capable If:
Interval Check/Service
56.2 | After Primary and Driver
Secondary Fuel NOTE
Filters . .
Ensure that travel lock is in main-
tenance position (para 2-8.19.3).
Open both transmission access doors Any leaks
2-8.14.9).
Open bottom drain cocks (1) and drain water
into a suitable container until clean fuel flows
from filters.
Close drain cocks (1).
After filters are drained, turn FUEL PRIMER
switch (2) ON for 45 seconds to purge system of
air before starting engine. Check hoses and
fittings for leaks.
)
/.‘s\\\\;"\':“"‘e.’“»)’ &
o) S
N
1
03ph002m
2-54.2 Change 2
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
Item Crewmember Not Fully Mission
No. linterval  |item To Procedures Capable If:
Check/Service
57 After Gun Tube and Chief of Section
Muzzle Brake a. After firing, check muzzle brake (1) for Any cracks in
cracks. muzzle brake over
b. Ensure that muzzle brake key (2) is partly Il"n' (2.54 cm)
covered by collar (3). ong.
c. Check setscrew (4) for tightness. Check M%ZZIG bra(ljke key
setscrew (5); it will be staked. hs*niszmgge or
d. Clean and service gun tube : ' .
Aopendic ). Either setscrew is
| t gun tube (6) for d missing.
e. Inspect gun tube (6) for damage. Any cracks in tube.
02pc005m
58 After Bore Evacuator Chief of Section

and Ball Valves

I WARNING I

Failure to maintain bore evacuator properly will
expose crew to air contaminated with carbon
monoxide, producing symptoms of headache,
dizziness, loss of muscular control, apparent

drowsiness, and coma. Permanent brain damage

and death can result from severe exposure.

Change 1 2-55
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. linterval  |item To Procedures Capable If:
Check/Service
58 - | After Bore Evacuator Chief of Section
Cont acnd Ball \éalves B After firing, separate main reservoir (1) and If staked screw is
ontinue prereservoir (2) of bore evacuator assembly | missing. If ring
[para 3-8.8). Muzzle brake need not be re- valve is broken,
moved. cracked, or miss-

ing. If any ball is
missing. If either
end O-ring (pre-
formed packing) is
damaged or miss-

Remove, clean, and lubricate nine evacuator
ball valves (3), nine prereservoir orifices (3.1),
10 evacuator orifices (4), and three metering
holes (5). Ensure that bottom setscrew is

staked. ) by

) ) ing, or if internal
Clean and inspect ring valve (6) for cracks, O-ring is damaged
breaks, or deformation. or missing, or signs

Inspect O-rings (preformed packing) (8 and 9), | of gas wash (soot)
on the outer and inner grooves of prereservoir | past O-ring.

(2) and O-ring (10) on the inner groove of main
reservoir (1) for damage or missing. Check for
signs of gas wash (soot) past O-rings. Notify
Unit Maintenance for replacement.

Clean tube and tube threads (7).

Notify unit maintenance if ring valve is cracked,
broken, or deformed, or if threads are burred
or damaged.

After installing setscrew in bore evacuator,
notify unit maintenance for torquing.

NOTE

Some rotation of the bore evacuator is accept-
able. However, if it rotates more than 1 in., check
ball lock spring and ball lock functioning. Notify
unit maintenance if problem persists.

02pc007m

2-56 Change 1
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not Fully Mission
No. | interval ltem To Procedures Capable If:
Check/Service
59 After Air Cleaner Re- Chief of Section
striction Indicator Check air cleaner restriction indicator (1) for
green. If red, service air cleaners
(para 3-7"13).
03ph003m
60 After Caliber .50 Ma- Chief of Section
chine Gun M2

For detailed instructions on your caliber .50
machine gun M2, see TM 9-1005-213-10.

34pc00Tm

2-57
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HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
No.  linterval  |item To Procedures Capable If:
Check/Service
61 After Obturator Spindle | Cannoneer
Check and clean spindle group (1). If primers
consistently stick after cleaning primer chamber,
check extractor. If extractor is working properly
and primers are deformed or show signs of gas
wash or erosion, notify unit maintenance.
62 After Cannon Breech Cannoneer
glng Bralc-:ket Clean and lubricate lugs (2) Check | Mounting hardware
upport Lugs for lockwire, if lockwire is not present, notify unit | loose, broken, or
maintenance. missing.
02pc009m
63 After Bustle Rack NOTE
Check all projectile retainer assemblies.
Check retainer locking pin (1) will lock in all posi-
tions wheninnerring (2) is rotated and decals (3)
are legible.
13pc001m
2-58 Change 2
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
No. | interval |item To Procedures Capable If:
Check/Service
63 After Bustle Rack Cannoneer
Cont

I WARNING I

If bustle rack has projectiles loaded, make
sure that retainer locks and retainers are in
place and straps are securing projectiles in
bustle compartments.
Make sure each retainer lock (1) is rotated to hold
its retainer (2) in place. Check to see that each end
of wire ropes (3) is securely attached to retainer and
bustle.

13pc002m

I WARNING I

® [f bustle has powder cannisters loaded,
make sure cannisters are firmly se-
cured in bustle with webbing straps.

® Do not carry or transport more powder
cannisters than can be secured.

NOTE

Use cannister retaining tool to check each locking
device, andto increase or decrease tension on each
strap (1).
Make sure each strap (1), ratchet handle, and
locking device works properly, and slat hooks
are secured in bustle retainer bars. Make sure
each strap buckle (2) opens and closes correctly
and holds tension.

Rl i 4 I

o) L
13pc002m
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2-60

® If projectile storage racks have pro-
jectiles loaded, make sure all projec-
tiles are firmly secured to cradles,
brackets, and ammunition racks with
webbing straps, latch assemblies and
with ammunition rack arm.

® Do not carry or transport more
projectiles than can be secured.

Check for missing or broken latches (1), webbing
straps (2), hinged cradles (3) or rotating hook
bolts (4). Make sure each latch (1) and rotating
hook bolt (4) operate correctly and hold tension,
notify unit maintenance.

Location
ltem Crewmember Not fully Mission
No. |interval |item To Procedures Capable If:
Check/Service
64 After Projectile Storage | Cannoneer
Racks
WARNING

18ph018m
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
No. linterval |item To Procedures Capable If:
Check/Service
64 After Projectile Storage | Cannoneer
Cont Racks

Check for damaged or missing cushioning pads
(1), nonmetallic bumpers (2), webbing straps (3),
wing nut (4), nuts (5 and 6), eyebolt (7), friction
tab (8), pins (9), cotter pins (10), screws (11), flat
washers (12), spacer plate (13), ammunition
cradle (14), or ammunition rack arm (15), notify
unit maintenance.

18ph019m
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Location
ltem Crewmember Not fully Mission
No. |interval |item To Procedures Capable If:
Check/Service
65 After Inlet to the Micro- | Gunner
climate Condition-
ing System WARNING
through the Air
Particle Separator . ) )
Do not attempt to clean air particle separator grill
while Microclimate Conditioning System (MCS) is
operating. Injury to personnel can result.
a. Check air particle separator inlet (1) for de-
bris.
b. Remove debris as necessary.
11pc002m
66 After Crew Compart- All
ment Wipe clean any water, oil, or grease on crew
compartment floor.
Inspect hydraulic lines, hoses, and Fluid loss of over 3
connections, valves, motor cylinders, and quarts in a 24-hour
pump for leaks. Check oil level in reservaoir. period.
Add fluid if required (Appendix )] Check
electrical connections for loose wires and
corrosion. Clean and tighten, if necessary.
2-62 Change 1




TM 9-2350-314-10

TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Filter and Ventila-
tion System

I WARNING I

If lead filter blower is nonoperational, the
rear door must be open during firing to
prevent drawing propellant fumes and

into vehicle.

smoke, that can c ause injury to personnel,

Location
ltem Crewmember Not fully Mission
No. |interval |item To Procedures Capable If:
Check/Service
66.1 | After Accelerator Pedal | pyiver
Check for missing or unserviceable If accelerator pedal
accelerator pedal return spring by depressing | does not return to
accelerator pedal (1) and releasing. idle position after
being depressed.
‘
%’!gv
' U
’35 A
= (KPR
Z 9‘ &Y
= © !... 7
1 i_;
=
2
18ph012ma
66.2 | After Lead Particulate | Gunner

Change 2
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
No. |interval |item To Procedures Capable If:
Check/Service
66.2 | After Lead Particulate Gunner
cont Filter and a. Ensure ventilation intake/exhaust duct
Ventilation grille is clear of debris.
System b. Turn vehicle MASTER switch ON.

b.1 Move Vent Duct Control Handle to UP posi-
tion.

c. Move ventilation fan selection switch (1)
to LEAD FILTER (INTAKE).

d. Check for air flow at filter cover (2).

e. Press lamp test cover (3) and observe if
LEAD FILTER CHANGE lamp illuminates.
If intake blower is inoperative or LEAD
FILTER CHANGE lamp indicates filter is
clogged, notify unit maintenance.

e.1l Move Vent Duct Control Handle to the
DOWN position.

f.  Move ventilation fan selection switch (1)
to PERSONNEL FAN (EXHAUST). EX-
HAUST lamp (4) should illuminate.

o -~) {
m
/
18ph016m

g. Check for air flow from ventilation intake/
exhaust duct grille.

h. Check for loose, frayed, or cut wiring.

i. Check drain and air duct hoses for cracks,
cuts, loose, or missing clamps or other
damages.

If exhaust blower is inoperative, drain or air duct
hoses missing, cut, or damaged, notify unit
maintenance.

2-62.2 Change 2
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
No.  linterval  |item To Procedures Capable If:
Check/Service
67 Weekly Torsion Bars Driver
Using a crowbar, check for broken torsion bars | Any torsion bar
by prying up roadwheel. broken or missing.
68 Weekly Track Tension Driver

Move vehicle forward and backward several
times on level ground, stopping by shifting the
shift selector into neutral and coasting to a
stop without applying the brakes. Turn off en-
gine. Distance from top of the third roadwheel
(from the front) to track should be 1/4-in. If
not, adjust track tension [para 3-7.5.1). Notify

unit maintenance.

13ph005m

.25 t0 .38 in. -.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
No. linterval |item To Procedures Capable If:
Check/Service
69 Weekly Track Adjuster Driver
Check for bent or broken track adjusters (1). Track adjuster is
Check if track adjuster has reached its maxi- bel?t’ brol(;_en, or
mum limit (3.50 in. (8.89 cm)). If so, remove will not adjust.
one track shoe and readjust track.
13ph006m
70 Weekly Tow Pintle Driver
Check pintle (1) for proper operation. Inspect
for loose mounting bolts (2).
Lubricate [Appendix).
18ph020m
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
No. |interval |item To Procedures Capable If:
Check/Service
71 Weekly Slave Start Re- Driver
ceptalcll)es and Ex- Check slave start receptacle (1) and external
ternal Power power receptacle (2) for corrosion. Clean as

required.

K | =
= e e LEmmm i,
ol i

18ph021m
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
No. |interval |item To Procedures Capable If:
Check/Service
72 Weekly Bilge Pump Driver
CAUTION
To check bilge pump operation, do not operate
bilge pump dry for longer than 1 minute, or wet for
more than 15 minutes without engine running.
Check bilge pump for proper operation. Turn
MASTER switch (1) ON and turn bilge pump
switch (2) ON. If engine compartment is dry,
feel for air at bilge pump outlet (3).
06ph003m
2-66 Change 1
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
No. linterval |item To Procedures Capable If:
Check/Service
73 Weekly Batteries Driver

I WARNING I

Lead-acid battery gases can explode. Don't
smoke, have open flame, or make sparks
around a battery, especially if the caps are off.
If a battery is gassing, it can explode and
cause injury. If gassing exists, notify unit
maintenance for removal and servicing.

Remove all jewelry such as rings, dog tags,
bracelets, etc. If jewelry contacts battery ter-
minal, a direct short will result, causing instant
heating of jewelry, tools, and damage to
equipment and injury to personnel.

a. Open battery compartment access doors.

b. Check electrolyte level. Electrolyte should
be filled to the ledge in battery filler open-
ing (vent). If low or boiling, notify unit main-
tenance.

c. Check that connections are tight and not
corroded. If corroded or loose, notify unit
maintenance. Cap vents should be clean
and screwed on tightly.

d. Check for cracked batteries. If cracked,
notify unit maintenance.

06ph011m

A battery is miss-
ing or cracked or
the engine will not
crank.

Any loose cables
or terminals.

Batteries will not
start vehicle.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

|75

2-68

Change 1

Location
ltem Crewmember Not fully Mission
No. |interval |item To Procedures Capable If:
Check/Service
74 Weekly Caliber .50 Chief of Section
Machine Gun Inspect to ensure pins (1) and chains (2) are ser-
Mount viceable.
34pc002m
Deleted
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
No. linterval |item To Procedures Capable If:
Check/Service
76 Weekly Engine Air Clean- | Driver

ers

a. Check air cleaner filter packs. Refer to
para 3-7.13

Ensure that engine is shut off before making this

check.

b.

Check air cleaner blower motor hoses for

CAUTION

holes, cracking, or dry rot.

Check that locking handles are properly

set:

1)
(@)

3)

[ ]
fust

{

Winter position (below 25°F). Leave
locking handles (1) in holders (2).

Summer position (over 40°F). Raise
handles (1) and fasten on hooks (3).

Intermediate temperatures (25°F to
40°F). Start engine with locking han-
dles in winter position. When engine
reaches operating temperature, place
handles in summer position.

(I

03ph004m

Change 2

Any seals or hoses
cracked, worn, or
missing.

Blower motors in-
operative.

Air cleaner filters
clogged or wet.

Air cleaner doors,
filter elements, or
hoses are missing.

Air cleaner doors
won't open or close

properly.
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
No. | interval |item To Procedures Capable If:
Check/Service
77 Weekly Doors, Hatches, All
and Latches Check hatch/door seals for looseness, tears or | Doors cannot be
deterioration. Ensure that latches and doors secured.
lock securely in both open and closed posi-
tions.
78 Weekly Seats Driver

Inspect seat belt (1), seat and backrest cush-
ions (2 and 3) for deterioration. Make sure seat
belt (1) buckle and end plate engage securely.
Make sure seat adjustment levers (4 and 5)
securely lock seat in all positions. Fold and
unfold backrest (6) and check for binding.
Check for loose or missing mounting hard-

ware.

18ph022m
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
No. | interval |item To Procedures Capable If:
Check/Service
78 Weekly Seats Crew
Cont

Inspect seat belt (1), backrest (2), seat (3) and
footrest straps (4) for deterioration. Ensure
seat belt (1) mounting brackets are securely
attached, and buckle/end plate engages se-
curely. Open and restore backrest (2), seat (3),
and footrest (5) and check for binding and
loose, or missing mounting hardware.

2-71
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2-72

Location
ltem Crewmember Not fully Mission
No. |interval |item To Procedures Capable If:
Check/Service
78 Weekly Seats Chief of Section
Cont Inspect seat belt (1) seat cushion (2), and
backrest pad (3) for deterioration. Make sure
seat belt (1) buckle and end plate engage se-
curely. Make sure seat adjustment levers (4
and 5) securely lock seat in all positions. Make
sure seat backrest/stand (6) folds and unfolds
without binding. Check footrest (7) in all posi-
tions for free rotation and locking. Check for
loose, missing, or broken mounting hardware.
07pc001m
79 Weekly Slip Ring Seg- Crew
ment Board As- Clean slip ring segment board assembly
sembly 3-8.17).
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
NO. linterval |item To Procedures Capable If:
Check/Service

80 Weekly Personnel Heater | Gunner

I WARNING I

* Do not operate personnel heater while vehicle
is in motion.

* If the heater operates improperly, fuel may
overflow, causing danger of fire or explosion.

® Be alert during heater operation for exhaust
odors or signs of exposure to carbon monox-
ide. Carbon monoxide can kill you. If pres-
ent, shut off the heater and ventilate the ve-
hicle.

* Explosive/flammable materials are a fire haz-
ard. Do not store aerosol cans, solvents, fuel,
etc., anywhere inside vehicle. Stow ammuni-
tion and powder in authorized stowage racks.

a. Operate personnel heater for at least 5 Any sign of fuel
minutes each week. Be alert for signs of | leakage.
damage, loose fittings, loose connections,
and fuel leaks; notify unit maintenance if
any are found.

b. Check crew/driver duct outlets for steady
warm air output. If there is no warm air
output, shut off heater and notify unit
maintenance.

22ph001m
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2-74

Check operation of spade latches (1) in stowed
position. Remove burrs from corners and
spade face.

Make certain all spade components are pres-
ent and that latches are secure and there are
no broken weld joints.

20ph001m

Location
ltem Crewmember Not fully Mission
No. |interval |item To Procedures Capable If:
Check/Service
81 Monthly Final Drive Driver
Check for oil leaks. If oil leaks are found,
notify unit maintenance.
Remove level check plug (1). Oil should be
level with bottom of opening. If not, lubricate
perfAppendix 1] Clean and reinstall plug.
Check for cracked or missing skid plates (2),
loose, or missing screws (3). Notify unit main-
tenance.
08ph002m
82 Monthly Spade Gunner
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR

HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
No. linterval |item To Procedures Capable If:
Check/Service
83 Monthly Muzzle Brake and Chief of Section

Bore Evacuator
Assembly Thrust
Collar Setscrews

WARNING

Failure to maintain bore evacuator properly will
expose Crew to air contaminated with carbon
monoxide, producing symptoms of headache,
dizziness, loss of muscular control, apparent
drowsiness, and coma. Permanent brain damage
and death can result from severe exposure.

Inspect setscrew (1) holding the ball and
spring in place. This setscrew must be staked
to prevent loosening which will cause the bore
evacuator and muzzle brake thrust collar to
rotate. If this screw is not staked, notify unit
maintenance.

NOTE

Setscrew (2) is removable to provide an access to
release the ball lock. It should not be staked.

To inspect locking ball and spring, remove un-
staked screw and insert screwdriver in hole.
Push againstlock ball to see if ball moves around
freely. If ball moves freely and there’s no resist-
ance from spring, notify unit maintenance.

Staked setscrew is

missing.

02pc005ma

Change 1
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TABLE 2-1. PREVENTIVE MAINTENANCE CHECKS AND SERVICES FOR
HOWITZER, SELF-PROPELLED, M109A6 - CONTINUED

Location
ltem Crewmember Not fully Mission
NO. linterval |item To Procedures Capable If:
Check/Service

83 - | Monthly Muzzle Brake and Chief of Section
Cont Bore Evacuator
Assembly Thrust

Collar Setscrews

- Continued Failure to maintain bore evacuator properly will
expose Crew to air contaminated with carbon
monoxide, producing symptoms of headache,
dizziness, loss of muscular control, apparent

drowsiness, and coma. Permanent brain damage
and death can result from severe exposure.

Inspect setscrew (1) holding the ball and
spring in place. This setscrew must be staked
to prevent loosening which will cause the bore
evacuator and muzzle brake thrust collar to
rotate. If this screw is not staked, notify unit
maintenance.

NOTE

Setscrew (2) is removable to provide an access to
release the ball lock. It should not be staked.

02pc007ma

Separate main reservoir (3) and prereservoir If any ball is miss-
(4) (para 3-8.8)] Inspect O-rings (preformed |ing. If either end
packings) (10 and 11) on the outer and inner O-ring (preformed
grooves of prereservoir (4) and O-ring (12) on | packing) is dam-
the inner groove of main reservoir (3) for dam- | aged or missing, or
age or missing. Remove any soot from inside | if internal O-ring is
the main reservoir (3). Clean and lubricate damaged or miss-
three metering holes (5), nine evacuator balls | ing, or signs of gas
(6), nine prereservoir orifices (6.1), 10 evacua- | wash or soot past
tor orifices (7), tube threads (8), and ring valve | O-ring.
(9) (Appendix ).

NOTE

After installing setscrew (1), notify unit mainte-
nance for torquing.

2-74.2 Change 1




TM 9-2350-314-10
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Location
ltem Crewmember Not fully Mission
No.  linterval  |item To Procedures Capable If:
Check/Service
84 Monthly Elevation Cylinder | Chief of Section

Elevate and depress cannon 3 times. Wipe down
elevation cylinder (1). Elevate and depress can-
non 25 times and observe the center vent hole (2)
and the vent hole (3) on end of cylinder rod (4).
Six drops of oil are permitted from each vent hole
during this operation.

16pc2@8m
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Section Ill. OPERATION UNDER USUAL CONDITIONS

2-6 ASSEMBLY AND PREPARATION FOR USE.
Before operating a new or reconditioned vehicle, make sure unit maintenance services the vehicle.
2-7 INITIAL ADJUSTMENT AND DAILY CHECKS.

Performing the Preventive Maintenance Checks and Services (PMCS) in Section Il before, during, and after
operation makes sure that all adjustments and daily checks required for effective vehicle operation will be
completed.

2-8 OPERATING PROCEDURES.

Familiarize yourself with all the controls, instruments, and procedures before attempting to operate the
vehicle.

WARNING

® Be familiar with all driver’s controls. The two
stage accelerator is provided to compensate for
variations in driver’s seat height and in driver’s
physical characteristics. DO NOT mistake raised
portion of accelerator for a brake. Failure to
comply with this warning could result in injury or
death to personnel.

® Protect your hearing. Hearing protection is
required when operating the vehicle due to high
intensity noise.

® Do not move vehicle unless the hatches and
doors are secured and equipment is properly
stowed.

® Fasten the seat belt. Drive carefully. Take it easy
until you can operate with skill.

® |If atrack is thrown while operating vehicle, do not
apply brake; coast to a stop.

2-76



2-8 OPERATING PROCEDURES - CONTINUED

} 1

} CAUTION 1

® Never leave your vehicle unattended while
engine is running.

® To prevent engine damage and overheating, set
throttle control lever to run engine at 1000 to
1200 rpm on tachometer and run engine for a
period of 5 minutes or until coolant temperature is
185°F or below, prior to shutdown.

® To prevent damage and overheating of engine
and transmission when starting from a halt, begin
with transmission in Range 1.

® To prevent transmission from overheating, do not
hold howitzer on incline with transmission in gear.

Instructions and procedures for operating under unusual conditions are in Section IV.
2-8.1 Pre-Starting Instructions.

Check the controls before starting the vehicle. Be sure all the following have been done:

a. Before Operation PMCS.

4

E CAUTION |

Do not operate vehicle with cannon tube out of travel
lock. Operation with cannon tube out of travel lock
can cause serious damage to elevating and
traversing system.

b. Cannon tube positioned in travel lock and jaw secured over cannon tube.

TM 9-2350-314-10
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.1 Pre-Starting Instructions - Continued

c. Cab traverse lock secured. Squeeze handles (1) and (2) together to rotate cab traverse lock to locked
position. If you have trouble getting over positioning hole, manually traverse cab slightly left or right to
align lock teeth with cab ring teeth.

17pc001m
[ | d. Deleted.
e. Driver’s hatch must be locked either open or closed.

| WARNING

Do not move vehicle if hatch will not lock. Failure to
comply with this warning could result in injury or
death to personnel.

(1) To close:

(&8 Move hold-open lock release handle (3) forward.

18ph023m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.1 Pre-Starting Instructions - Continued

(2) To open:

(b)
(©)
(d)

(@)
(b)
()
(d)

Pull down and forward on hatch elevating lever (4).
Tighten locking chuck (5) to lock hatch.

Move locking handle (6) rearward to lock hatch cover lock (7).

Loosen locking chuck (5).

Move locking handle (6) forward to release hatch cover lock (7).

Pull down and rearward on hatch elevating lever (4). Hatch locks automatically.

Make sure hatch is securely locked.

18ph024m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.1 Pre-Starting Instructions - Continued

f.  Adjust driver’s seat as necessary.

E CAUTION }

To avoid damage to mechanism, do not apply full
weight when lowering seat.

(1) Adjusting up and down. Hold seat down and pull up on adjusting lever (8). With lever
raised, lift or press seat to obtain correct height. Release adjusting lever to lock in position.

(2) Adjusting forward and backward. Pull up on adjusting tab (9) and move seat forward or backward.
Release adjusting tab to lock in position.

(3) Backrest positioning. Press pawl (10) and rotate backrest up and back. When backrest is positioned
vertically, reposition pawl to lock backrest.

(4) Adjusting backrest height. Remove quick-release pin (11) and lower or raise backrest. When desired
height is obtained, install quick-release pin in adjusting holes.

bhoooooaoon

\%

18ph029m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.1 Pre-Starting Instructions - Continued

E CAUTION ]

Do not raise steering wheel with night viewer
installed. Damage to night viewer may result.

g. Adjust steering wheel by pressing sleeve bearing (12) forward and rotating steering wheel up or down.

Raise wheel if driving with hatch open; lower wheel when driving with hatch closed. When correct
adjustment is obtained, release sleeve bearing to lock position.

h. Instrument panel must be left inside except during maintenance.

18ph030m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.2 Starting Engine.

a. Set vehicle brake by pressing down on service brake pedal (1), pull out and down on BRAKE lock handle
(2); then release handle (2) to set brake.

b. Shift transmission selector lever (3) into N (neutral).

E CAUTION ]

Batteries will not be charged if voltage regulator
circuit breaker switch is not in the UP position.

c. Ensure generator voltage regulator circuit breaker switch (4) is in the UP position.

RESET
o\ @]l Trip

VOLT REG CKT BKR

06ph017m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.2 Starting Engine - Continued

d. Turn MASTER switch (5) to ON. Indicator lamp (6) will illuminate.
e. Pull out FUEL SHUTOFF handle (7) (to OFF position) before checking for hydrostatic lock.

1

CAUTION 1

}
}

Before starting engine, check for hydrostatic lock.
The following are indications of hydrostatic lock:

® Engine starts to turn over with starter, then stops.

® Starter sounds as if straining when cranking
engine.

® Engine seems to bind. If you suspect a
hydrostatic lock, stop cranking immediately and
notify unit maintenance.

Check for hydrostatic lock by intermittently actuating STARTER switch (8).

Push FUEL SHUTOFF handle (7) in.

Place throttle control lever (9) in IDLE position.

If fuel filters have been drained, turn on FUEL PRIMER switch (10). Hold for 45 seconds and release.

> @ =~

WARNING

Protect your hearing. Due to high intensity noise,
hearing protection is required when operating the
vehicle.

1

| CAUTION

Do not operate starter over 5 seconds. If engine fails
to start, wait 10 seconds before engaging starter
again. Damage to starter may result.

2-83
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.2 Starting Engine - Continued

NOTE

A functional check of the glow plug system must be
performed whenever operation in ambient
temperatures below 50°F is anticipated and after any
maintenance on the glow plug system is performed.

j- Push GLOW PLUG switch (11) to ON position. Glow plug WAIT lamp (12) will light.

(1) Attemperatures above 50° F, the WAIT lamp (12) will flash on for 1 second and turn off
when the GLOW PLUG switch (11) is turned on.

(2) Attemperatures below 50° F, the WAIT lamp (12) will turn on for 35 seconds and then flash
on/off for another minute and turn off.

k. If the glow plug WAIT lamp (12) does not turn on as indicated in Step 2, notify unit maintenance.

NOTE

A manual override for glow plug equipped engines is
used in emergencies only, as determined by the chief
of section. Manual override is affected by holding on
continually the spring-loaded GLOW PLUG switch.
Do not hold manual override switch on for more than
2 minutes.

e ‘ 06ph018m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.2 Starting Engine - Conti

nued

NOTE

Starter protection device in engine compartment will

di

sengage starter under the following conditions:
After 30 seconds in temperatures above 50°F.

After 60 seconds in temperatures between 0°F
and 50°F.

After 120 seconds in temperatures below 0°F.
Engine speed is high (engine has started).

Engine speed is low (low voltage).

I.  Push engine STARTER switch (8) to START position and hold for 2 or 3 seconds, but not more than 5
seconds until engine starts. If engine starts within four attempts, skip step (m) and go to step (n).

TRANSMISSION
TEMP PRESSURE

O O
FUEL [GLOW| B.O. BILGE
PRIMER [PLUGS| SELECTOR PUMP UPPER

ON ON  FUEL

OFF  GAGE
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O
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3
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TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.2 Starting Engine - Continued

} 1

} CAUTION 1

Starter protection override switch is to be used in
emergencies only, as determined by chief of section.
Excessive use of a starter protection override switch
could result in damage to starter.

m. If engine does not start in four attempts, engage starter protection override switch (13) as determined by
the chief of section. If engine still does not start, notify unit maintenance.

E CAUTION |

If you notice a shrill whine above normal turbine
whine, rubbing, unusual vibrations and a sudden
increase in exhaust smoke, shut off engine and notify
unit maintenance.

n. With engine running, watch your ENGINE OIL PRESSURE gage (14). If engine oil pressure does not
register within 15 seconds (approximately 5 to 30 psi at idle of 550-600 rpm) immediately pull FUEL
SHUTOFF handle (7) and stop engine. Notify unit maintenance.

0. Idle engine about 2 minutes. Adjust hand throttle control lever (15) and set to 1000 rpm (fast idle) on
tachometer (16). Warm up engine until water temperature gage (17) reaches 170°F.

p. During engine warm up, perform portable instrument panel checkout procedure [(para 2-8.4).
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902-8 OPERATING PROCEDURES - CONTINUED

2-8.3 Starting Disabled Vehicle.

For tow starting, refer to para (2-8.12.3).
a. Check batteries for damage. Notify unit maintenance if batteries are damaged.

b. Check electrolyte level (TM 9-6140-200-14). Notify unit maintenance if electrolyte is not
at proper level.

WARNING

¢ Do not park M992 in front of disabled vehicle.
Personnel injury or damage to vehicles could
occur if vehicle drifts forward.

¢ Do not allow vehicles to touch. Allow enough
space between them to permit working room.
Shorted circuits could allow electricity to flow
through vehicles, causing injury to personnel
and/or damage to equipment.

c. Park vehicles in a side-by-side position.

06ph001Tma
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.3 Starting Disabled Vehicle - Continued

d. Place both vehicles’ shift levers (1) in N (neutral) position.
e. Set parking brakes (2) on both vehicles.

}

}  CAUTION

i

Make sure all electrical equipment and all switches
are off in both vehicles to prevent damage to the
electrical system.

f. Place vehicle MASTER switch (3) in OFF position.
g. Place all electrical switches in OFF position in the driver’s (4) and portable (5) instrument panels on both
vehicles.

18ph027m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.3 Starting Disabled Vehicle - Continued

h. Attach slave cable (6) securely to slave receptacle (7) in both vehicles.
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.3 Starting Disabled Vehicle - Continued

MASTER

WARNING

AUXILIARY foUTLEh

06ph013m

| WARNING |

Make sure vehicle MASTER switches are OFF in
both vehicles after vehicles are fully charged.

i. Place vehicle MASTER switch (3) to OFF position on dead vehicle.

—

Place vehicle MASTER switch to ON in live vehicle and run engine at 1000 to 1200 rpm.
k. Allow batteries in dead vehicle to charge for 5 minutes before trying to start the engine.
I. Idle engine of live vehicle and move vehicle MASTER switch to SLAVE position.
. Start up dead vehicle.
After engine in disabled vehicle is running smoothly, turn OFF vehicle MASTER switch (3).
Disconnect slave cable (6) from both vehicles.
Turn both vehicle MASTER switches (3) ON again.

©T ©o 5 3

NOTE

After disconnecting slave cable, run both engines at
1000 rpm to stabilize generators (alternators) and
charge batteries.
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.4 Portable Instrument Panel Checkout Procedures.

a. MASTER WARNING light (1). Should go out after the engine has run for 15 seconds.

b. ENGINE OIL PRESSURE gage (2). Normal range is a minimum of 5 psi at idle (650 rpm), 30 to 50 psi at
1800 rpm, and 50 to 70 psi at 2100 rpm (maximum is 70 psi).

1

| CAUTION

If oil pressure is below 5 psi at idle (650 rpm) or
below 30 psi at 1800 rpm, shutdown engine and
check oil level.

c. TRANSMISSION OIL PRESSURE gage (3). Normal range is 18 to 45 psi at 1835 to 1900 rpm. (Minimum
is 10 psi at 1000 rpm.)

(1) If ENGINE OIL PRESSURE gage (2) or TRANSMISSION OIL PRESSURE gage (3) is low, stop
engine and check oil level.

(2) If ENGINE WATER TEMP gage (4) or TRANSMISSION OIL TEMP gage (5) is high, set throttle to run
engine at 1000 to 1200 rpm. If gages do not return to normal after 5 minutes, stop engine and check
coolant level (para 3-7.1.1).

(3) If MASTER WARNING light (1) stays on, notify unit maintenance.

d. Two panel lights (6). llluminate portable instrument panel.

TRANSMISSION
OIL  PRESSURE BATTERY
®

@ | |k

COOLANT
€( ® & © © ®
[ MASTER WARNING MASTER
o r
= —,—,, | =
08ph014m
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TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.4 Portable Instrument Panel Checkout Procedures - Continued

e.

f.

g.
h.

FUEL gage (7). Indicates fuel quantity available in either tank. Use FUEL GAGE switch (8) to select tank.
BATTERY-GENERATOR indicator gage (9). Indicates battery status. Normal range is GREEN.
TRANSMISSION OIL TEMP gage (5). Normal range is 220°F to 240°F. (Maximum is 300°F.)

ENGINE WATER TEMP gage (4). Normal range is 170°F to 185°F. (Maximum is 230°F.)

| WARNING |

Do not remove radiator cap when engine is hot. Severe

burns could result from failure to observe this warning.
COOLANT level indicator (10). Indicates coolant level in cooling system is low. Shut engine down and
check coolant level.

MASTER switch (11). Move to ON position to start engine. When MASTER switch is ON, master indicator
light (12) is illuminated.

‘ 06ph015m

2-8.5 Dome Lights.

o 0o o p

2-92

Turn MASTER switch ON.

Blue light on. Turn lever fully counterclockwise.

White light on. Press safety latch (1) and turn switch lever (2) clockwise past stop.
Both lights off. Position switch lever (2) in center.

06ph015m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.6 Light Switch Assembly.

The panels below show which lights are turned on by the different positions of the main light switch.

a. Turn MASTER switch ON.

b. Push up safety switch (1) to release main light switch (2). Release safety switch after main light switch is
properly positioned.

c. Push up on instrument panel light switch (3) to turn on instrument panel lamps.

NOTE

Infrared lights and the right Blackout Drive Light are
disconnected on M109A6.

BO MARKER 65 SERVICE HEADLIGHT
o
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TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.7 Transmission Shift Selection.

NOTE

® The transmission is equipped with a shift inhibitor
which will restrict downshifting of the
transmission until vehicle speed drops within the
correct operating limits of the desired gear or
range.

® Apply brakes to prevent vehicle speed from
overrunning engine speed while downshifting.

a. Neutral (N).

1

| CAUTION

® Never descend an incline with transmission in
neutral.

¢ Do not hold vehicle on incline with transmission
in gear; instead, lock brake and shift transmission
to neutral.

Use when:
(1) Stopped/parked.
(2) Engine starting/engine shutdown.

3) Idling.

07ph001m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.7 Transmission Shift Selection - Continued
b. 1stgear (1).
Use when:

(1) Setting vehicle in forward motion during field operation. Upshift to a higher gear when vehicle speed
permits.

(2) Ascending or descending steep grades and on soft, muddy, or rough terrain.

(3) Making short forward radius turns. Short radius turns on hard surfaces should be initiated from a
standstill. (Maximum speed is 6 mph.)

07ph002m
c. 2ndgear (2).
Use when:

(1) Towing heavy loads.
(2) Ascending or descending steep grades and on extremely muddy or rough terrain.

(3) Making short forward radius turns. (Maximum speed is 9 mph.)

07ph003m
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TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.7 Transmission Shift Selection - Continued
d. 3rd gear (3).
Use when:

(1) Operating on hard surfaced roads until sufficient vehicle speed (12 to 15 mph) permits shifting to
fourth (4) gear.

(2) Pulling heavy loads for sustained periods and for ascending or descending on long grades (maximum
speed is 24 mph).

07ph004m

e. 4th gear (4).
Use when:
Normal driving conditions are on firm, smooth, level ground. (Maximum speed is 38 mph.)

07ph005m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.7 Transmission Shift Selection - Continued

f.

Reverse-Range 1 (R1).

E CAUTION |

Never attempt to shift into reverse range unless the
vehicle is at a dead stop and the engine is operating
at idle rpm.

Use when:
(1) Backing up [(para2-8.11).
(2) Making turns with heavy loads or on soft ground.

(3) Ascending steep grades in rearward movement for maximum engine power. (Maximum speed is 5
mph.)

07ph006m
Reverse-Range 2 (R2).
Use when:

On level, hard surfaces when rearward movement for long distance is necessary. (Maximum speed is 7
mph.)

07ph007m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.8 Driving.

WARNING

® Be sure driver’s hatch is locked either in the open
or closed position.

® Drive carefully, especially if you're not familiar
with the vehicle. Avoid oversteering and
speeding on hard pavement; you could lose
control of vehicle.

® When backing the howitzer, two personnel must
guide the driver. Both guides stand to the left a
safe distance from the vehicle. Front left guide
must be visible to the driver.

® When maneuvering vehicle within 10 feet of a
heavy or immovable object, ground guide must
not get between vehicle and object.

® When backing vehicle, steering works in opposite
direction from normal.

1

| CAUTION

® Transmission must be shifted manually.

® When starting from a halt, begin with
transmission in 1st gear to prevent damage and
overheating of engine and transmission.

® Do not leave driver's compartment with engine
running (except during firing).

® When starting on a hill, depress brake and place
transmission in 1st gear position, increase engine
speed and release brake.

® Don't hold vehicle on an incline with the
accelerator or the transmission will overheat.

¢ Downshift before going down steep hills.

2-98



TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED
2-8.8 Driving - Continued

® Safely backing the howitzer requires special
precautions. For backing the howitzer, follow the

procedure detailed inpara 2-8.11

® If you throw a track while driving, do not use the
brake. Take foot off of the accelerator and coast
to a stop.

® When engine rpm is less than 1725, shiftto a
lower gear.
a. Press down on brake pedal (1). Lift up and push in brake lock handle (2) to release hand brake.
b. With brake pedal (1) depressed and hand throttle control lever (3) in the idle position, move shift selector
(4) from neutral (N) to 1st gear.
c. Release brake pedal (1) and push down on accelerator pedal (5) to obtain desired vehicle speed. Shift
through intermediate gears to desired speed range [(para 2-8.7).
d. To turn your vehicle, turn steering wheel (6).
e. While driving, check your tachometer (7) and gages on portable instrument panel (8).
f. Do your during operation PMCS [(Table 2-1).

18ph028m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.9 Driving Over Rough, Soft or Hilly Terrain.

WARNING

Approach an obstruction or obstacle head on when
possible. Warn crewmembers to brace themselves.
Secure hatches and doors.

2-8.9.1 Crossing a Ditch, Shell Hole, or Trench.

a. Apply brakes and put transmission selector into low (1st) gear. Maximum trench crossing width is 72 in.
(1.83 m).

b. As soon as the vehicle reaches the bottom and starts to climb, depress the accelerator for power needed
to climb out of the ditch.

2-8.9.2 Going Over an Obstacle.

a. As you approach an obstacle (21-inches maximum vertical height), release the accelerator, apply the
brake, and shift to low (1st) gear.

b. Starting over the obstacle, apply full power. Release the accelerator pedal on reaching the crest and
permit vehicle to settle over it. Balance vehicle forward of crest so it begins to move down.

c. When front of tracks touch ground, add power and move on.

2-8.9.3 Starting Vehicle on an Upgrade.

When the vehicle is headed uphill, apply power before releasing the brake to avoid rolling backward.

2-8.9.4 Going Down Steep Grades.

E CAUTION }

® Do not use engine as a braking source for a long
period of time. Transmission will overheat.

® Using the service brakes too long will burn them
out. Release and apply brakes occasionally to
cool them off.

Before going down a steep hill, shift transmission into 1st gear. Apply the brake periodically to help slow
down.
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.9 Driving Over Rough, Soft or Hilly Terrain - Continued

2-8.9.5 Turning in Sand, Dirt, or Rocks.

E CAUTION 3

Making sharp turns in 1st gear may cause a track to
be thrown.

When turning in sand, shift to 1st gear and make gradual turns. If you make sharp turns in 1st gear, the track
may be thrown.

2-8.10 Stopping the Vehicle.

a. Release accelerator pedal (1). Slowly depress brake pedal (2) until vehicle stops.

b. With brake pedal (2) depressed, move shift lever (3) into Neutral. Pull out and down on parking brake lock
handle (4). Release brake pedal (2).

E CAUTION }

Failure to observe shutdown procedures may result
in engine failure.

c. Set throttle control lever (5) to run engine at 1000 to 1200 rpm on tachometer (6). Run engine for a period
of 5 minutes or until coolant temperature is 185°F or less.

d. Setthrottle lever (5) forward to return engine to normal idle (550 to 600 rpm).
Turn off all communication and accessory switches.
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TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.10 Stopping the Vehicle - Continued

f.  Pull out FUEL SHUTOFF control handle (7) to stop engine.

NOTE
If engine doesn't stop, proceed to step g.

18ph012mc

g. Disconnect the main fuel inlet line at quick-disconnect connection (8) at primary fuel filter in engine
compartment. Notify unit maintenance.

03ph005m

h. Turn MASTER switch to OFF.

NOTE

After daily operations, fill the fuel tanks to prevent
condensation. Use DIESEL FUEL only.

i. Do your after operation PMCS [Table 2-1).
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.11 Backing the Howitzer.

WARNING

® When backing the howitzer, two personnel must
guide the driver. Both guides stand to the left a
safe distance from the vehicle. Front left guide
must be visible to the driver.

®  When maneuvering vehicle within 10 feet of a
heavy or immovable object, ground guide must
not get between vehicle and object.

® When backing vehicle, steering works in opposite
direction from normal.

a. To prepare for backing the howitzer, driver is seated at controls, looking to the left of the vehicle.
Cannoneer stands to the left and front of the vehicle, visible to both the driver and chief of section. The
chief of section stands to the left and rear of the vehicle, visible to cannoneer.

b. Chief of section signals cannoneer on direction and distances for safe backup. Cannoneer relays signals

to the driver.

18ph031m

2-8.12 Towing Operations.

| WARNING

¢ Vehicle engines must be shut off and brakes
applied while tow cables are being connected or
disconnected.

® An observer must be used to assist the driver
when rigging the vehicle and during towing
operations.

®  When hooking or unhooking towbar from a
disabled vehicle, set parking brake or chock
tracks of disabled vehicle before hooking or
unhooking towbar.
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.12 Towing Operations - Continued

2-8.12.1 Towing Preparation.

2-104

Change 2

WARNING

If towed vehicle is not chocked, or parking brake
not set, disabled vehicle may move causing injury
or death to personnel and/or damage to
equipment.

Towing vehicle to start engine should be done on
straight, smooth surface. Failure to do this may
cause towed vehicle to lose control resulting in
injury or death to personnel.

4

E CAUTION |

The howitzer is authorized to tow only one
vehicle at a time and to tow only when another
vehicle is disabled, or when towing to start the
engine.

In an emergency, you can tow a vehicle for a
short distance (not more than a mile) without
removing universal joints. Put shift lever of towed
vehicle in neutral position before starting towing
operation. Do not exceed 10 mph. Proceed,
being extra careful not to shift towed vehicle into
gear accidentally.

Vehicle must be towed backwards to keep the
cannon from banging into the towing vehicle.

1

| CAUTION

When universal joints are disconnected, you can
not steer or brake.

Tow cables may be used to tow a disabled
vehicle short distances on fairly level terrain
ONLY when brakes are operational. When
towing a vehicle, there is a danger the towed
vehicle will overrun the towing vehicle.

Make sure tow cables are crossed to prevent
damage to track.

Tow pintle must not be used to position or push
vehicle sideways.

If using a tow bar while towing a howitzer, leaving
storage baskets secured in the rear position may
cause damage to storage baskets or tow vehicle.



TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.12 Towing Operations - Continued

Remove universal joint assemblies:

NOTE

To remove the right universal joint, the
speedometer/\VMS angle drive adapter must be
removed from the transmission.

Disengage travel lock and place in maintenance position [para 2-8.19.3).

Open transmission access doors[(para 2-8.14.9).

Remove lockwire (1) and one screw (2) from each annular clamp (3).

Remove annular clamps (3). Slide final drive input flange (4) toward drive housing.

Remove each universal joint assembly (5).

When using a tow bar, storage baskets must be in forward position prior to towing [para 2-8.14.3).

NOTE

® When towing the howitzer with a tow bar, storage baskets must be
secured in the forward position to avoid damage from contact
between the storage baskets and the tow vehicle during turns.

-~ ® o0 T

® If the towed vehicle requires additional side clearance in a tight
area or is being towed in a wide arc, the storage baskets may be
secured in the rear position provided a ground guide is used during
towing.

08ph003m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.12 Towing Operations - Continued

2-8.12.2 Towing a Disabled Vehicle With Tow Cables.

4

E CAUTION |

When a disabled vehicle is being towed, vehicles
must be rear to rear to prevent damage to cannon of
towed vehicle.

a. Install tow cables as shown below.

TOW CABLE INSTALLATION

B

LN

4

18ph032m

b. Shift towed vehicle into neutral.
c. Release brake of towed vehicle and signal observer.
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.12 Towing Operations - Continued

2-8.12.3 Towing a Vehicle to Start Engine.

4

E CAUTION |

When towing, be sure to steer in a wide arc to avoid
collision when turning.

NOTE

Use the following procedure only in case of
emergency or as a last resort.

a. Traverse cab 3200 mils to keep tube from banging into the towing vehicle. Lower cannon to
mechanical limit stops.

b. Connect tow cables to front of disabled vehicle.

c. Make sure observer is in towing vehicle to watch for signal by towed vehicle driver that engine
has started.

d. Shift disabled vehicle into 2nd.
e. Turn vehicle MASTER switch to ON.
f. Depress brake pedal and release parking brake lock.

} 1

} CAUTION 1

Never depress accelerator pedal on towed
vehicle.

g. Tow vehicle in a straight line forward. Do not exceed 10 mph.

h. After engine starts, shift to neutral and signal observer.

i.  Adjust hand throttle control lever to run engine at a fast idle (approximately 1000 rpm).
j- Slowly depress brake pedal to prevent overrunning the towing vehicle.

k. After both vehicles have stopped, lock brakes in parking position.

I.  Disconnect towing vehicle and place cannon in travel lock.
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2-8.13 Operating Bilge Pump.

E CAUTION }

To check bilge pump, do not operate bilge pump dry
longer than 1 minute, or wet for more than 15
minutes without engine running.

To drain water out of engine compartment, turn MASTER switch and BILGE PUMP switch to ON
2-1.2.1 and[para 2-1.2.2).

2-8.14 Operating Hull Doors, Cab Doors, Grilles, and Baskets.

WARNING

Make sure all latches are secured when operating
with doors opened. Keep hands and arms out of
openings when moving to prevent serious injury to
personnel.

2-8.14.1 Cab Left Side Door. Push in knob (1) and pull up handle (2) to release. Secure with hold-open latch
(3). To close door, pull up knob on latch (3) to release door. Swing door closed, push in knob (1), and pull down

W\/
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.14 Operating Hull Doors, Cab Doors, Grilles, and Baskets - Continued

2-8.14.2 Gunner’s Escape Hatch. Push knob (1). Turn handle (2) to open hatch. Secure with hold-open latch (3)
on side of MCS. To close door, pull down knob on latch (3) to release door. Swing door shut, push in knob (1),
and turn handle (2).

15pc001m
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2-8.14 Operating Hull Doors, Cab Doors, Grilles, and Baskets - Continued

2-8.14.3 Baskets. Remove quick-release pin (1) from bracket (2) and swing basket (3) rearward. Remove
quick-release pin (4) from basket (3). Push basket (3) until catch (5) is seated in retainer (6). Install pin (4) in
retainer (6). To rotate basket to front, remove quick-release pin (4) from retainer (6) and swing basket (3)
forward, until catch (7) is seated in bracket (2). Install quick-release pin (1) in bracket (2).

29pc001m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.14 Operating Hull Doors, Cab Doors, Grilles, and Baskets - Continued

2-8.14.4 Crew Compartment Access Door. Pull up handle (1). Crew compartment access door is secured with a
hold-open latch (2) and a hold-open strut (3). Secure strut (3) with pin (4).

NOTE

When moving vehicle or firing howitzer with crew
compartment access door open, place hold-open
strut in tow lug and insert pin to hold in place.

To close, remove pin (4) from strut (3). Release hold-open latch (2). Swing door closed and pull down
handle (1). Place strut (3) in stowed position on door.
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2-8.14.5 Driver's Hatch. Refer t para 2-8.1 for operating driver’s hatch.
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2-8.14 Operating Hull Doors, Cab Doors, Grilles, and Baskets - Continued
2-8.14.6 MCS Ballistic Enclosure. Unscrew two T-handles (1). Lift rear door (2) open. Use D-handles (3) to lift

forward door (4) open. To close, swing forward door (4) closed. Swing rear door (2) closed and secure with two
T-handles (1).

28pc001m

2-8.14.7 Hydraulic Compartment Access Daoor. Pull up handle (1). Open hydraulic compartment access door (2).
To close, swing access door (2) closed and pull down handle (1).

24pc001m
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2-8.14 Operating Hull Doors, Cab Doors, Grilles, and Baskets - Continued

2-8.14.8 Battery Compartment Access Door. Unscrew T-handle (1). Open battery compartment access door
(2). To close, swing access door (2) closed and secure with T-handle (1).
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2-8.14.9 Transmission Access Door. Travel lock must be in the maintenance position (para 2-8.19.3) Unscrew
T-handle (1). Open transmission access door (2). Use D-handle (3) to open door (4). To close, swing door (4)
closed, swing door (2) closed and secure with T-handle (1).

18ph034m
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2-8.14 Operating Hull Doors, Cab Doors, Grilles, and Baskets - Continued

2-8.14.10 Engine Air Intake Grille. Place travel lock in maintenance position [[para 2-8.19.3). Traverse cab 90°
[para2-8.21). Unscrew two T-handles (1). Open engine air intake grille (2) and secure in the open position by
removing quick-release pin (3) from bracket (4) and installing in support (5). To close, remove quick-release pin
(3) from support (5) and install in bracket (4). Lower air intake grille (2) to closed position and secure with two
T-handles (1). Stow gun tube in travel position [para 2-8.20).

18ph040m

2-8.15 Operating Engine Air Cleaner System.

a. Winter position (Below 25°F). Raise locking handles (1) and fasten on hooks (3).

b. Summer position (Over 40°F). Leave locking handles (1) in holders (2).

c. Intermediate temperatures (25°F to 40°F). Start engine with locking handles (1) in winter position. When
engine reaches operating temperature, place handles (1) in summer position.

d. Air cleaner restriction indicator (4). An air cleaner indicator gage is located alongside the left air cleaner
housing. It reads green when air cleaner is operating properly. When air flow is restricted, a red sleeve
covers the green indicator indicating that the air cleaner element should be serviced[(para 3-7.13). A
reset button on the air cleaner restriction indicator will retract the red sleeve and the green signal will
show again. If the restriction has not been removed, the red signal will return when the engine is
operated.

03ph004mb
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TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.16 Operating COS Seat and Footrest.

WARNING

Seat is heavy and under spring tension. Support
seat when changing position to prevent seat from
springing upward or downward to avoid injury.

2-8.16.1 Stowing COS Seat and Footrest.

1

| CAUTION

Make sure that COS seat is locked in forward position
before stowing seat.

Fold backrest (1) down.
Push down and support seat. Pull pin (2) and raise seat.

Pull footrest (3) up and adjust to vertical position.

2 o o P

Lift up on footrest brace (4) to release swivel detent (5), swing footrest forward, and engage swivel detent

(5).

07pc002m
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TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.16 Operating COS Seat and Footrest - Continued

2-8.16.2 Unstowing COS Seat and Footrest.

Push up and support seat. Pull pin (2) out and lower seat.
b. Unfold backrest (1).

c. Lift up on footrest brace (4) to release swivel detent (5). Swing footrest back, and
engage swivel detent (5).

d. Pull footrest (3) up and adjust to horizontal position.
e. Pull seat operating lever (6) toward seat to adjust seat height.

2-8.16.3 Rotating COS Seat.

a. Pull up on handle (7) to release seat.
b. Rotate seat to forward position until release latch locks.

07pc002ma
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TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.17 Operating Crew Seats.

2-8.17.1 Lowering Crew Seats.

Pivot backrest (1) up.

Remove bungee cord (2) from tabs (3) marked “B”.
Pivot folded seat bottom (4) down.

Unfold seat bottom (4).

Pull footrest (5) out from retainer (6) marked “A”.
Unbuckle seatbelt (7).

-~ ® o0 T

2-8.17.2 Stowing Crew Seats.

Fold seat bottom (4) in half (front half on top of rear half).
Push folded seat bottom (4) up to vertical position.

Place footrest (5) behind retainers (6) marked “A”.
Buckle seatbelt (7).

Drape seatbelt (7) over bungee cord (2).

Engage bungee cord (2) behind tabs (3) marked “B”.

@ =2 20 o9

Lift and rotate backrest (1) down.

09pc003m
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TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.18 Operating Commander’s Cupola.
a. To open cupola, pull down on latch (1) and turn handle (2) to left. Swing cover open and secure with
hold-down latch (3). Reverse procedure to close.
b. To rotate cupola, pull out latch (4). Rotate cupola and secure by releasing latch (4) into one of the notches

(5).

12pc002m
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2-8 OPERATING PROCEDURES - CONTINUED
2-8.19 Releasing Gun Tube.

2-8.19.1 Releasing Gun Tube.

4

CAUTION 1

During icing conditions, ensure that travel lock is not
frozen in position before attempting to move it.

Turn vehicle MASTER switch to ON.

Turn POWER switch (1) on travel lock control box to ON.

Set and hold travel lock control switch (2) to RAISE/UNLOCK position until R/U light (3) illuminates.
Elevate gun tube to clear travel lock (4) [para 2-8.21.4).

Set and hold travel lock control switch (2) to LOWER/LOCK position until L/L light (5) illuminates.
Turn POWER switch (1) to OFF.

-~ ® 2 0 T ®
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TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.19 Releasing Gun Tube - Continued

2-8.19.2 Releasing Gun Tube (Manual).

WARNING

Do not let go of crowbar until travel lock is on deck.

Remove retaining clip (1) from actuator release pin (2).

Remove upper actuator release pin (2) to disengage actuator (3).
Insert crowbar into lever (4).

Pull down on crowbar until jaw (5) is unlocked and fully retracted.
Elevate gun tube to clear travel lock (6) [para 2-8.21.4).

® 2 0 T o
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TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.19 Releasing Gun Tube - Continued

2-8.19.2 Releasing Gun Tube (Manual) - Continued

f.  Slowly lower travel lock (6) to engine deck using crowbar.

g. Remove quick-release pin (7) from stowed bracket (8) and install in bracket (9) to secure travel lock to
deck.

h. Remove crowbar from lever (4).
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TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.19 Releasing Gun Tube - Continued

2-8.19.3 Gun Tube Travel Lock Maintenance Position.

a. Release gun tubel(para 2-8.19.1).

T
e

21
B

o e 18ph038m

1

| CAUTION

To prevent damage to hull, do not allow travel lock to
slam against hull after quick-release pins are
removed.

b. Remove two quick-release pins (1) from hull mounting bracket (2).
Move travel lock forward to rest against hull to achieve maintenance position.

After maintenance is completed, move travel lock inward to align mounting holes and install two
guick-release pins (1) in hull mounting bracket (2).

e. Stow gun tube in travel position [(para 2-8.20).
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.20 Stowing Gun Tube.

2-8.20.1 Stowing Gun Tube (AFCS).

bl ¢))

2 Q@

| WARNING |

All personnel located outside the vehicle must be
clear of hull and driver’s hatch must be closed while
cab is being traversed.

1

| CAUTION

During icing conditions, ensure that travel lock is not
frozen in position before attempting to move it.

Turn vehicle MASTER switch to ON.
Start engine, set hand throttle at 1000 - 1200 rpm.
Turn HYDRAULIC POWER switch to ON and TRAVERSE MODE switch to POWER position.

NOTE

AFCS must be initialized and NAV system aligned
while gun tube is in travel lock.

Ensure that AFCS is ON, initialized, and in NORMAL operation mode [para 2-12).
Rotate traverse lock to UNLOCKED position [para 2-8.21.1).

On Display Unit (DU) (1), set GUN switch (2) to ON.

Ensure gun tube is raised to clear travel lock.

Press and hold STOW key (3), GUN SERVO indicator (4) will light and gun tube will automatically move
to the stow position above the travel lock. When this position has been reached, the DU display will
highlight the STOW segment.

Turn POWER switch (5) on travel lock control box to ON.
Set and hold travel lock control switch (6) to RAISE/UNLOCK position until R/U light (7) illuminates.

m

@

@
POWER
ON RAISE/UNLOCK
@/@ LOWER/LOCK
ON R/U L/L
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TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.20 Stowing Gun Tube - Continued

2-8.20.1 Stowing Gun Tube (AFCS) - Continued

k. On DU (1), set GUN switch (2) to OFF.
I.  Lower gun tube into the travel lock.

m. Lock cab traverse lock.

n. Move travel lock control switch (6) to the LOWER/LOCK position. L/L indicator (8) will illuminate when

travel lock is locked.
0. Turn POWER switch (5) on travel lock control box to OFF.
p. Turn hydraulic control box POWER switch to OFF.

2-8.20.2 Stowing Gun Tube (Power).

— o —

@ @
POWER
on  RAISE/UNLOCK
OFF  LOWER/LOCK
ON R LA

OO O

b

| WARNING

All personnel located outside the vehicle must be

clear of hull and driver’s hatch must
cab is being traversed.

be closed while

E CAUTION |

During icing conditions, ensure that t

ravel lock is not

frozen in position before attempting to move it.

a. Elevate gun tube to ensure clearance for raised travel lock [(para 2-8.21.4).

b. Traverse cab until cab is in stow position [para 2-8.21.2).
c. Turn POWER switch (1) on travel lock control box to ON.
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.20 Stowing Gun Tube - Continued

2-8.20.2 Stowing Gun Tube (Power) - Continued

d.

e
f
g.
h

Set and hold travel lock control switch (2) to RAISE/UNLOCK position until R/U light (3) illuminates.
Lower tube into travel lock.

Lock cab traverse lock.

Set and hold travel lock control switch (2) to LOWER/LOCK position until L/L light (4) illuminates.
Turn POWER switch (1) on travel lock control to OFF.

///J:;’é7<:1\\\

@ @

POWER

ON RAIS@CK/@)

OFF LOWER/LOCK
ON R/ L/L

@/C'Q O
@
06ph007mc

2-8.20.3 Stowing Gun Tube (Manual).

Elevate gun tube to ensure clearance for raised travel lock [para 2-8.21.4).
Traverse cab in position for stowing tube (para 2-8.21.2).

Remove quick-release pin (1) from bracket (2) and install in stowage bracket (3). Using crowbar in lever
(4), raise travel lock (5) to fully extended position.

18ph039m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.20 Stowing Gun Tube - Continued

2-8.20.3 Stowing Gun Tube (Manual) - Continued

d. Lower gun tube and lock cab traverse lock.

WARNING

Do not let go of crowbar until lever is up and jaw is
locked around gun tube. Lever can throw crowbar if
not fully rotated.

e. Using crowbar, carefully rotate lever (4) up until jaw (6) locks around gun tube.
f. Install actuator release pin (7) into actuator (8).

g. Remove crowbar from lever (4).

h. Install retaining clip (9) in actuator release pin (7).

18ph046m
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.21 Traversing and Elevating.

2-8.21.1 Releasing Cab Traverse Lock.

a. Squeeze handle (1) and lever (2) together.
b. Rotate cab traverse lock to position UNLOCKED.

2-8.21.2 Power Traversing.

WARNING

17pc002m

All personnel located outside the vehicle must be
clear of hull and driver’s hatch must be closed while

cab is being traversed.

E CAUTION

1

4
1

¢ Don'’t use power traverse if your vehicle is
positioned with more than 10 degrees or 178 mils

cant to prevent damage to equipment.

® Do NOT traverse more than 800 mils from the
stow (travel lock) position until step i is performed

to prevent damage to equipment.

® Use caution when traversing above 1100 mils.
The projectile rammer may interfere with
projectiles and projectile stowage racks located

along the sponsons, causing damage to

equipment.

a. Turn vehicle MASTER switch to ON.
b. Start engine, set hand throttle at 1000 - 1200 rpm.

TM 9-2350-314-10
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TM 9-2350-314-10
2-8 OPERATING PROCEDURES - CONTINUED

2-8.21 Traversing and Elevating - Continued

2-8.21.2 Power Traversing - Continued

¢

2«

2-128
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CAUTION

1
1
4

If hydraulic pressure exceeds 2000 psi, turn hydraulic
control box POWER switch to OFF position to
prevent internal damage to hydraulic system
components.

Turn HYDRAULIC POWER switch (1) to ON.

Turn TRAVERSE MODE switch (2) to POWER position.

NOTE

® If power for hydraulic clutch valve fails, loss of
pressure occurs and cab cannot be power
traversed normally. Perform step (e) and notify
unit maintenance.

® The cab may be traversed at gunner or COS
station by placing TRAVERSE CONTROL switch
in desired position.

To overcome hydraulic clutch valve failure, use manual traversing [para 2-8.21.3).
Place TRAVERSE CONTROL switch (3) in desired position.
Turn control handle (4) right (to TRAVERSE RIGHT) or left (to TRAVERSE LEFT).

To stop rotation, return control handle (4) slowly to center position. Wait until cab stops.
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ON AUTO
AUTO
@,@A@ O O o)
‘ HYDRAULIC |HYDRAULIC @
OFF POWER WARM UP OFF
Il| [POWER L
T T AUTO AUTO
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HAND TRAVERSE |HYDRAULIC
M |WHEEL MODE COOLING ON mT
TC cos cos EC OVERRIDE
RO LO OVERRIDE
(}N EN
W ¥ @ VT O @ |
R AR
o o= T Ol TRAVERSE OJ
«L\E LGUNNER|GUNNER g | |LIMIT NORMAL
N ] I ’
= 5 =7
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2-8 OPERATING PROCEDURES - CONTINUED

2-8.21 Traversing and Elevating - Continued

2-8.21.2 Power Traversing - Continued

TM 9-2350-314-10

i. Before overriding 800 mils traverse limit, disconnect driver’s MCS hose, install cap on quick-disconnect
coupling, and secure hose in hook and loop fastener provided in hull.

j-  To override 800 mils traverse limit:

1)
)

“YES” key to override.

Hold TRAVERSE LIMIT OVERRIDE switch (5) in OVERRIDE position.

If in AFCS mode, “OVERRIDE AZ LIMITS YES NO” message on DU panel will appear. Press

2-8.21.3 Manual Traversing. Set TRAVERSE MODE switch (1) to HAND WHEEL position. Turn hand wheel (2).
Cab rotates in same direction as hand wheel rotation.
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WHEEL MODE COOLING ON
L& cos | cos EC OVERRIDE
AS L O] OVERRIDE
1100 i a1l
&R AR @)
so T 0| TRAVERS
E (GUNNER|GUNNER ¢ | |LIMIT NORMAL

-

03pc003m

2-129



TM 9-2350-314-10

2-8 OPERATING PROCEDURES - CONTINUED

2-8.21 Traversing and Elevating - Continued
2-8.21.4 Power Elevating.

@ "o o0op

2-130

All personnel must be clear of the breech area when

WARNING

elevating and depressing gun tube.

E CAUTION

1
1
4

Ensure MCS doors are closed before elevating.

Failure to comply may cause damage to equipment.

The gun tube may be elevated or depressed at either

NOTE

gunner or COS station by placing the ELEVATE
CONTROL switch in the desired position.

Turn vehicle MASTER switch to ON.

Start engine and idle at 1000 to 1200 rpm.
Release gun tube{para 2-8.19.7).

Turn TRAVERSE MODE switch (1) to POWER.
Turn HYDRAULIC POWER switch (2) to ON.
Place ELEVATE CONTROL switch (3) in desired position.
Pull handle (4) to elevate gun. Push handle (4) to depress.

S

-

o)

HY
POW

AUTO

DRAULIC|HYDRAULIC @
ER WARM UP OFF

AUTO

AUTO AUTO

All personnel must be clear of the breech area when
elevating and depressing gun tube.
2-8.21.5 Manual Elevating. Manual elevating is done by operating elevating hand pump (1).

Change 2
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2-9 DECALS AND INSTRUCTION PLATES.

2-9.1 Hull Decals and Instruction Plates.

TM 9-2350-314-10

PREVENTION OF ENGINE OVERHEATING
DO:

A. DO MAINTAIN PROPER COOLANT AND LUBRICANT LEVELS

B. DO SHIFT TO A LOWER TRANSMISSION GEAR RANGE WHEN
ENGINE RPM IS LESS THAN 1725

C. DO RUN ENGINE FOR FIVE MINUTES AT 1000 RPM PRIOR TO
SHUTDOWN WHEN COOLANT TEMPERATURE IS ABOVE 180 F

PREVENTION OF ENGINE OVERHEATING
DON'T:

A. DON'T OPERATE ENGINE AT IDLE FOR MORE THAN TEN MINUTES,

SET HAND THROTTLE AT FAST IDLE (1000 RPM)

B. DON'T BLOCK ENGINE AIR INTAKE GRILLS WITH
CAMOUFLAGE OR OTHER MATERIALS

C. DON'T HOLD VEHICLE ON GRADE USING ACCELERATOR

CAUTION

HIGH INTENSITY NOISE
HEARING PROTECTION

REQUIRED

CAUTION: NIGHT VIEWER CANNOT BE INSTALLED
WITH STEERING WHEEL IN UP POSITION.

WARNING

WARNING

DO NOT PLACE FLAMMABLES
OR EXPLOSIVES ON OR
NEAR PERSONNEL HEATER

WARNING

A PROTECTIVE FAN SCREEN
MUST BE INSTALLED PRIOR
TO DOING MAINTENANCE IN
THE ENGINE COMPARTMENT
WHEN ENGINE IS RUNNING
OR WHEN RUNNING ENGINE
IN GROUND HOP MODE.
HIGH AIR FLOW CAN SUCK
HANDS INTO FAN IMPELLER.

DO NOT PLACE FLAMMABLES
OR EXPLOSIVES ON OR
NEAR PERSONNEL HEATER

DO NOT PLACE
FLAMMABLES OR
EXPLOSIVES ON OR

NEAR PERSONNEL HEATER

MANUALS.

CAUTION

IF NBC EXPOSURE IS SUSPECTED,
ALL AIR FILTER MEDIA WILL BE
HANDLED BY PERSONNEL WEARING
FULL NBC PROTECTIVE EQUIPMENT.
SEE OPERATOR/MAINTENANCE

7690-01-114-3702

HIGH INTENSITY NOISE
HEARING PROTECTION

REQUIRED

22ph002m
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TM 9-2350-314-10

2-9 DECALS AND INSTRUCTION PLATES - CONTINUED

2-9.2 Cab Decals and Instruction Plates.

‘PRIMARY PREFIRE CHECKS AND SERVICES

1. TRAVEL LOCK: UNLOCKED AND STOWED.
2. RECOIL SYSTEM: BUFFER AND RECOIL SYSTEM BLED,

REPLENISHER GAGE PRESSURE WITHIN OPERATING RANGE,
RECUPERATOR INDEX PINS PROTRUDE 1/4 INCH TO

v %

3/4 INCH.
PULL 3. TUBE: UNOBSTRUCTED, BORESCOPED WITHIN LAST CAUTION
TO READ 180 DAYS IAW TM9-1000-202.
4. BREECHBLOCK: SMOOTH OPERATION, COMPLETE CLOSING.
SYSTEM ’ ALWAYS PLACE RAMMER IN STOWED
5. FIRING MECHANISM: PROPER FUNCTIONING, FIRING
PRESSURE PIN SERVICEABLE. POSITION WHEN ELEVATING CANNON
CAUTION

COVER MUST BE CLOSED

WHEN NOT IN USE

. REMOVE DUST CAP.

TOP OF RESERVOIR TO
HAS BEEN BLED OUT.

PER TM9-2350-314-10.
7. REMOVE AND STOW DI
8. RE-INSTALL DUST CAP.

BELLOWS BOSS

DUST CAP

1

2. THREAD DIPSTICK RETAINER COMPLETELY INTO BELLOWS BOSS.
3. SLIDE DIPSTICK IN UNTIL IT BOTTOMS OUT.

4. PUSH DIPSTICK INTO RESERVOIR WHILE OPENING BLEED VALVE AT THE

6. COMPARE DIPSTICK TEMPERATURE READING TO RESERVOIR READING.
IF DIFFERENCE IS LESS THAN 10°F, GO TO STEP 7

5. READ TEMPERATURE ON DIPSTICK.
IF DIFFERENCE IS GREATER THAN 10°F, ADJUST FLUID LEVEL [

CHECKING FLUID LEVEL
PER TM 9-2350-314-10

BLEED AIR OUT. CLOSE VALVE WHEN ALL AIR

PRECHARGE BLADDER WITH
NITROGEN 7 TO 8 PSI BEFORE
FILLING ACCUMULATOR WITH
HYDRAULIC FLUID.

PSTICK.

RESERVOIR DIAL THERMOMETER

DIPSTICK RETAINER

DIPSTICK LOCKING COLLAR

<
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HIGH INTENSITY NOISE
HEARING PROTECTION
REQUIRED

werr 4 oLocc
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REQUIRED

HIGH INTENSITY NOISE
HEARING PROTECTION

CREW SEAT STOWAGE

PROCEDURE

1. FOLD SEAT BOTTOM IN 4
HALF (FRONT HALF ON TOP 5.
OF REAR HALF).

2. PUSH FOLDED SEAT BOTTOM 6
UP TO VERTICAL POSITION.

3. PLACE FOOTREST BEHIND 7
RETAINERS MARKED "A”.

ABBREVIATED PROCEDURE CONS

. BUCKLE SEAT BELT.

DRAPE SEAT BELT OVER
BUNGEE CORD.

. ENGAGE BUNGEE CORD

BEHIND TABS MARKED "B”.

. LIFT AND ROTATE

BACKREST DOWN.
ISTS OF STEPS 1,2,5&7

Change 1
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TM 9-2350-314-10
2-10 OPERATION OF OPTICAL FIRE CONTROL INSTRUMENTS.
AFCS eliminates use of optical fire control equipment in laying vehicle for deflection and elevation during
indirect fire missions. However, all optical fire control equipment must be emplaced, aligned, and ready for use, as

time permits, in the event the AFCS should fail. Fire control equipment is still the only means used to track a
target during direct fire missions.

2-10.1 M140/M140A1 Alignment Device. I

| WARNING |

RADIATION "‘
a

TRITIUM GAS (H3)

HAZARD

The M140 alignment device is radioactively
illuminated. Check for presence of illumination in a
low light environment. If illumination is not present,

notify local radiation safety officer. Do not attempt to l
repair.

NOTE
To assure the M140/M140A1 alignment device is in [ |

collimation and can be used for quick alignment
procedure, the fire control instruments must first be
boresighted using either distant aiming point or test
target method. Se¢ para 2-16.7 for checking the
alignment device while boresighting on the test
target.

a. M140/M140A1 alignment device is used to check alignment of the M117A2 panoramic telescope with the l
gun tube.

NOTE

Ensure mounting surfaces are clean and free of
burrs. If dovetail has burrs, notify unit maintenance.
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TM 9-2350-314-10
2-10 OPERATION OF OPTICAL FIRE CONTROL INSTRUMENTS - CONTINUED
I 2-10.1 M140/M140A1 Alignment Device - Continued

b. Place M140/M140A1 alignment device (1) onto mount (2). Secure in position, by turning lever (3). Make
sure it is secure.

05pc004m

2-10.2 Installing Telescope M117A2.

E CAUTION }

[ | Ensure that M145A1 sight mount switch is OFF.

Install M117A2 telescope and secure with two latches (1).

05pc005m
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TM 9-2350-314-10
2-10 OPERATION OF OPTICAL FIRE CONTROL INSTRUMENTS - CONTINUED

2-10.3 Operating Telescope M117A2 and Mount M145A1.
a. Direct/indirect fire bar knob (1). Change deflection in 5 mil increments for direct fire.

b. Azimuth deflection knob (2). Turn to set azimuth reset counter and rotate telescope head; also sets
azimuth counter.

c. Cross-level knob (3). Turn to center cross level vial (8).

d. Gunner’s aid knob (4). Turn to set gunner’s aid counters (5).

e. Gunner’s aid counters (5). Visual correction factor for individual weapon.

f. Boresight detent shaft (6). Changes mil reading of azimuth counter during boresighting.

g. Pitch-level vial (7).

h. Cross-level vial (8).

i. Elevation handwheel (9). Turn to set elevation counter (10).

j- Elevation counter (10). Shows quadrant elevation.

k. Correction counter (11). Registers correction value for individual weapon in mils.

I.  Elevation correction knob (12). Turn to set correction counter (11).

y i

SN g
-
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TM 9-2350-314-10
2-10 OPERATION OF OPTICAL FIRE CONTROL INSTRUMENTS - CONTINUED

2-10.3 Operating Telescope M117A2 and Mount M145A1 - Continued

m.

n.

2-136

Elevation level vial (13).

Pitch knob (14). Turn to center pitch level vial (7).

Quadrant level knob (15). Turn to center quadrant cross level vial (16).

Quadrant cross level vial (16).

Toggle switch (17). Push up to turn on lamps.

Reset knob (18). Push in and turn to reset the azimuth reset counter (19).

Reset counter (3200 mil) (19). Registers azimuth travel in mils.

Azimuth counter (3200 mil) (20). Registers azimuth travel in mils.

Door release (21). Move to right to open azimuth counter door.

Elevation knob (22). Turn to adjust reticle up or down 300 mils.

Quadrant seat (23). Set gunner’s quadrant M1A1 here for fine elevation adjustment.

Rheostat knob (24). Turn to vary intensity of light for reticle pattern.

05pc005mb



TM 9-2350-314-10
2-10 OPERATION OF OPTICAL FIRE CONTROL INSTRUMENTS - CONTINUED

2-10.4 Alignment of Telescope M117A2.

NOTE

Parallax occurs when ballistic cover is not
perpendicular to line of sight of PANTEL. To eliminate
this refraction problem, keep ballistic cover
perpendicular to line of sight of M140/M140A1
alignment device and PANTEL while checking
boresighting. Tolerance is + 0.5 mils.

Sighting through PANTEL eyepiece at M140/M140A1 alignment device, line up apertures as shown. At this
setting, PANTEL is in close alignment with gun tube.
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M140 APERTURE
(GREEN) M117A2 APERTURE
‘- M140A1 APERTURE PANTEL RETICLE ALIGNED WITH
(RED) ALIGNMENT DEVICE RETICLE
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2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS).

2-11.1 AFCS Operating Modes.
The AFCS functions are performed during three operating modes. These modes are Training, Normal
Operations, and Maintenance.
EL PANEL

4 PROGRAMMABLE
KEYS
(SOFT KEYS)

ARROW
KEYS

(LEFT/RIGHT
UP/DOWN)
TRAINING
ON/OFF
SWITCH GUN SERVO
INDICATOR
POWER
ON/OFF
SWITCH GUN SERVO
SWITCH
(ON/OFF)
CLEAR
KEY

FAULT
INDICATOR

NUMERICAL

KEYS ENTER STOW
(0-9) KEY KEY
(ENT)

06pcO07m

2-11.1.1 Training Mode. The AFCS has a Built-In Training Device (Embedded Trainer). This can be used as a
tutorial device to train, maintain, improve, and evaluate crew efficiency/performance. This function allows for
simulating Move and Fire Missions under a variety of battlefield scenarios. These include: Shoot Heavy, Move
Heavy, Modified Balanced, as well as Degraded conditions (for AFCS), all without need for radio communications
(AFCS simulates all radio communications so training can be accomplished without POC assets). In addition, the
Embedded Trainer can be run from a Beginner’s Tutorial option through a full scale scenario.

2-11.1.2 Normal Operation Mode. During the normal operation mode, there are submodes which make up
initializing the system navigation, emplacement, and firing the howitzer. These submodes are initialization, travel,
and fire mission.

2-11.1.3 Maintenance Mode. This mode is designed to be used by the crew to do initial troubleshooting of a
failure in the AFCS, isolate to an LRU and expedite repair, and view detailed software configuration information
for each LRU/CPCI.

2-11.2 AFCS Operating Controls and Indicators.

a. GUN SERVO Indicator Lamp. This amber indicator lamp will come on only during AFCS movement of the
weapon. Additionally, the lamp stays on when the servos position the weapon on command LAY.

b. GUN SERVO ON/OFF Switch. This toggle switch enables gun servo units. Lifting guard and placing
switch in ON position allows AFCS to control gun servo valves. (This is required for Gun Laying by AFCS,
also needed for STOW and LOAD commands by AFCS.) Closing switch guard will automatically place
switch in OFF position.

c. Arrow Keys (up/right/down and left). Pressing proper key will move highlighted area of display on EL
Panel.

2-138 Change 1



TM 9-2350-314-10

2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.2 AFCS Operating Controls and Indicators - Continued

d.

FAULT Indicator Lamp. This indicator lamp will come on when a failure has been detected by internal BIT
of AFCS.

STOW Key. With GUN switch ON, pressing STOW key will automatically return gun to a position above
the travel lock. (Final tube positioning to secure gun in travel lock must be done with gunner’'s/COS
control handles.)

LAY Key. With GUN switch ON, pressing LAY key will automatically drive gun to Commanded (CMD)
position by AFCS (in proper azimuth and elevation).

LOAD Key. With GUN switch ON, pressing LOAD key during high firing angles will automatically return
gun to a preselected low elevation angle. This allows easier loading of gun.

(1) During Fire Mission. Pressing LOAD key during a Fire Mission will return gun to preselected load
elevation and traverse gun to LAY position.

(2) Prior to Fire Mission. Pressing LOAD key prior to a Fire Mission (Section in Order) will return gun to
preselected load elevation and traverse to Final Protective Fire (FPF) azimuth.

NOTE

If there is no FPF, the gun will traverse to the
assigned center sector of fire.

KEYPAD (Numerals 0 through 9, CLR--clear, and ENT--enter keys). These keys are used for entering
data. The CLR key is used to delete a numeric entry within the cursor field on EL Panel. The ENT key is
used to insert a numeric entry into highlighted field on EL Panel.

NOTE

If DU POWER is switched to OFF, alignment data will
have to be reentered at next power up. Navigation
Restart is a 15-minute procedure. Closing switch
guard will not place this switch in OFF position.
Switch must be manually put in OFF position.

POWER ON/OFF Switch. Lifting the guard and placing switch in ON position powers up AFCS. System
will then automatically perform self-test (BIT). After BIT, AFCS will control gun hydraulics when GUN
ON/OFF switch is ON. At this time, some gun movement may occur. Do not power down DU (AFCS)
when entering/exiting different modes. After AFCS has been powered down, the AFCS will power up and
be operational in approximately 3-4 minutes.

TRAINING ON/OFF Switch. Lifting the guard and placing switch in ON position while AFCS is at the
select operating mode menu allows operator to select Training Mode. (To exit Training Mode, either finish
scenario and exit via appropriate soft key, or place TRAINING ON/OFF switch to OFF and select
appropriate soft key to exit.)

Soft Keys (four). Function of keys depends on menu being displayed (worked). Lowest display line
identifies function.
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2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.2 AFCS Operating Controls and Indicators - Continued

I. EL Panel. Displays various menus, operator alerts/warnings, messages and orders/commands.
Information shown on the EL panel will vary, but format will remain the same. The format will show

possible fire mission data fields, advisory messages, instructions, and commands. The EL panel data
fields are numbered as follows:

- N
[ 2 |3l4s]6e] 7 | 8] 9 [10]
[uf12] 13 | 14 |
15
16
\_ J
06pc088m

(1) Field 1, AFCS Operational Mode - The following can appear:
NORMAL - This indicates that the NORMAL OPERATIONAL mode is selected.
EMB TNG - This indicates that the TRAINING mode is selected.
MAINT - This indicates that the maintenance mode is selected.

REV XX - This indicates system software version identifier. Shown only until an AFCS mode
selection is made.

(blank) - This indicates that the AFCS software is undetermined.
(2) Field 2, FIRE MISSION STATUS - The following can appear:

CHKFIRE - This indicates that a checkfire status exists on the AFCS. This message will appear
in inverse video.

FIREMSN - This indicates that the AFCS is performing a fire mission. This message will appear
in inverse video.

(blank) - This indicates that the AFCS is in normal operating status awaiting orders.
(3) Field 3, MOVE ORDER INDICATOR - The following data may appear.

MO - This indicates that the AFCS has an active move order. This indicator will appear in inverse
video.

(blank) - This indicates that there is no move order active.
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2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.2 AFCS Operating Controls and Indicators - Continued

(4) Field 4, WARNING MESSAGE INDICATOR -
W - If the letter W appears in inverse video a warning message has been queued.
(blank) - This indicates that there are no warning messages for the operator to view.
(5) Field 5, RECEIVED MESSAGE INDICATOR -
R - If the letter R appears in inverse video a received message has been queued.

(blank) - This indicates that there are no received messages for the operator.

(6) Field 6, ALIGN TIME TO GO INDICATOR - This three (3) character field indicates that the AFCS is
performing navigation alignment and should be complete in “nnn” (0...900) seconds or indicates that
the AFCS has initiated a command sequence with the Navigation Device. Following are the data
that may appear in this field, in highest to lowest priority order:

ZPT - This indicates that the DRU has indicated a ZUPT Stop has been requested.

CMD - This indicates that the AFCS has initiated a command sequence with the Navigation
Device and the command sequence has not yet been completed.

POS - This indicates that the Navigation Device has requested a position update.

nnn - This three digit number indicates the number of seconds remaining before navigation
alignment is complete. If the most significant digit is not the left most digit, the value will be
padded with zeros on its left side.

(blank) - If the field is blank then the AFCS is not undergoing navigational alignment.

(7) Field 7, FUNCTION STATUS - Indicates the status of the various AFCS functions. The following
data may appear in this field when in normal or training operational modes:

“NACW?” - Each letter of this string indicates that a function is not available or non-operational.
The letters represent the status of the following functions:

“N” - Navigation function
“A” - GPS Aiding function
“C” - Communications Function
“W” - Weapon Control Function
“” - Spare

(blank) - The absence of a letter indicates that the associated function is available.

(8) Field 8, LOAD KEY STATUS - this four (4) character field indicates the status of the load key. The
following data may appear in this field:

LOAD - This indicates that the load key is active. If this field is highlighted, it indicates that the
tube is within the load elevation.

(blank) - This indicates that the load key is inactive.
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2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.2 AFCS Operating Controls and Indicators - Continued

(9) Field 9, LAY KEY STATUS - This three (3) character field indicates the status of the LAY key. The
following may appear in this field:

LAY - This indicates that the LAY key is active. If this field is highlighted, it indicates that the tube
is at the latest LAY commands.

(blank) - This indicates that the LAY key is inactive.

(10) Field 10, STOW KEY STATUS - This three (3) character field indicates the status of the STOW key.
The following data may appear in this field:

STOW - This indicates that the STOW key is active. If this field is highlighted it indicates that the
tube is within the STOW position.

(blank) - This indicates that the STOW key is inactive.

@ )
1 [ 2 [3ldse| 7 [8 ] 9 |10]
[u]12] 13 [ 14 |
15
16
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(11) Field 11, Mission Priority - The following may appear:
FPF - This indicates that the mission is a Final Protective Fire mission.
PRI - This indicates that the mission is a Priority mission.
(blank) - This indicates that the mission is a Normal mission.
(12) Field 12, Mission Urgency - The following may appear:
DC - This indicates that the mission has an associated Danger Close status.
TOT - This indicates that the AFCS is processing a Time On Target fire mission.
(blank) - This indicates that the AFCS has Normal urgency for this mission.
(13) Field 13, Tube Temperature Status - One of the following three will appear:
COLD - This indicates that the tube temperature is in a cold status.
WARM - This indicates that the tube temperature is in a warm status.
HOT - This indicates that the tube temperature is in a hot status.

(blank) - This indicates that the tube temperature is not available.
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2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.2 AFCS Operating Controls and Indicators - Continued

(14) Field 14, Safe Time in Tube Status - This indicates the current safe time for a round to be in the
tube. The time is shown in minutes; refer tolpara 2-17d. When the tube is cold, this indicator is
blank to indicate that there is no limit on the safe time in the tube.

(15) Field 15, Various instructions and warnings will appear in this area, as necessary. Some of the

advisory messages and/or instructions displayed in field 15 are listed below:

Instructions and warnings which could appear on the FIRE MISSION DISPLAY:

ORAZ
0 | 1T T | ) e
PROJECTILE @ Iz \ \ \
MOBEE'(A;“’STLOOF% N\LDS SHELL __ LOT DEFL QUAD
' — — ACTL 3200.0 300.0 CURRENT
PROP LOT CHG |cmDp 3200.0 300.0 MISSION
PROPELLANT - TARGETID = —— —— TARGETID
DESIGNATOR, LOT ‘ FUZE- /US SETTING MANUAL, OR
AND CHARGE / e @ DIRECT
FUZE L )
DESIGNATOR,
COUNTRY, 06pc156t
AND MODEL

Listed below are the legal values for each field of fire mission display.

VLY / = current volley being displayed: 1/1, 1/2 or 2/2

NOTE
The 1/1, 1/2, and 2/2 data shall not be displayed for
operator initiated fire missions and missions that are
in fire commands format.

RNDS = Number of rounds remainin to fire 1..99
SHELL = Shell model and mnemonic

SHELL LOT=A..Z

PROP = Propellant model

PROP LOT =A..Z

CHG = Propellant charge designator (see Table 2-1)
FUZE = Fuze model, Country and mnemonic
SETTING = Computed fuze setting, “PD” or “DELAY”
DEFL or AZ = 0.0..6399.9 mils

QUAD = -200.0+1600.0 mils

TARGET ID = Current mission target identification

Change 1

2-142.1



TM 9-2350-314-10
2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.2 AFCS Operating Controls and Indicators - Continued

2-142.2

(1)

(2)

3)

Blank field1 = Fire mission is not a sheaf

SHEAF PT = This gun is participating in a multigun sheaf
SHEAF a/s = This gun is conducting a single gun sheaf
where: a..Current aimpoint number; b..Number of sheaf points

NOTE

Some of the alerts listed below will result in a “OK TO
SHOOT? YES, NO” short error message to the AFCS
operator.

Blank field 2 = displayed when none of the following apply

REMEMBER TO UPDATE INVENTORY = Direct or manual fire mission and none of the following
apply

WARNING TUBE IS NOT IN LAY POSITION = WC is operational and the tube is not in the lay
window

TUBE MUST BE LAID MANUALLY = WC is not operational

CALL FDC IF ROUND IN TUBE = Awaiting tube clear and crew not authorized to fire

PRESS SHOT OR CLEAR TO ACK CEASELOAD = AFCS has received a ceaseload request
SECTOR OF FIRE VIOLATION = Gun-target line is outside the defined sector of fire

SITE VIOLATION = Firing parameters violate defined mask

INSUFFICIENT AMMO SHELL/FUZE/PROP = Insufficient inventory quantities

INSUFFICIENT AMMO SHELL/FUZE = Insufficient inventory quantities

INSUFFICIENT AMMO SHELL/PROP = Insufficient inventory quantities

INSUFFICIENT AMMO FUZE PROP = Insufficient inventory quantities

INSUFFICIENT AMMO SHELL = Insufficient inventory quantities

INSUFFICIENT AMMO FUZE = Insufficient inventory quantities

INSUFFICIENT AMMO PROP = Insufficient inventory quantities

MAX TUBE EL EXCEEDED = Computed QE exceeds the defined maximum tube elevation.
MINIMUM QE VIOLATED = The Gun Tube has violated the minimum QE as entered by the AFCS
operator. Enter Minimum Firing QE Display.

Blank field 3 indicates that none of the following apply

FIRE WHEN READY = Fire at will

UNDER VOICE ORDERS = Manual fire mission

COMPUTING DO NOT LOAD = AFCS computing or waiting for operator response
DO NOT LOAD = Do not load mission

LOAD LAY THEN PRESS READY = At my command or Copperhead mission
WAIT FOR COMMAND = At my command after ready

WAIT XXX SECONDS = Time to fire mission or continuous interval mission
FIRE = Command to fire

FPF END OF MISSION = EOM of ceaseload during FPF

EARLY END OF MISSION = EOM received after load but before all rounds fired
CEASELOAD = Ceaseload received after load but before all rounds fired
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2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.2 AFCS Operating Controls and Indicators - Continued

Instructions and warnings which could appear on the SECTION IN ORDER DISPLAY are as follows.

ORAZ
(AZIMUTH)
e N
| | HEEE [ [ ]
®
@ [ AL
RNDS SHELL __ LOT DEFL  QUAD
R — — ACTL 3200.0 300.0
PROP LOT CHG |cMD 3200.0 300.0
_ __ [TARGETID __
FUZE- _ /US SETTING
— @
- /

06pc157ta

(1) Blank field 1, indicates that none of the following conditions apply:

COMPUTING FPF/PRI
NO FPF/PRI EXISTS
UNABLE TO COMPUTE
MASK TRAJ FAILURE
SECTOR VIOLATION
MASK VIOLATION
INSUFFICIENT AMMO
NO FUZE INVENTORY
NO PROJ INVENTORY
NO PROP INVENTORY
BAD PROJ LOT/MODEL
NO AMMO INV COMBO
INVALID AMMO COMBO
INSUFFICIENT RANGE
NO SOLUTION

NO FFE TYPE MISSION
UNASSIGNED FPF/PRI
BAD FPF/PRI LOC
TARGET TOO CLOSE
MAX TUBE EL EXCEEDED
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2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.2 AFCS Operating Controls and Indicators - Continued

(2) Instructions and warnings which could appear in field (2):

SECTION IN ORDER AT FIRE POINT
SECTION IN ORDER WITHIN FIRE AREA

(3) Instructions and warnings which could appear in field (3):

DO NOT MOVE/DO NOT LOAD
DO NOT MOVE

MOVES ALLOWED

MOVES ALLOWED DO NOT LOAD

Table 2-1 Charge Displayed Based on Propellant Model

Charge Displayed Based on propellant model

3G, 4G, 5G M3, M3A1, M3A1BG, M3C2, DM62
3G, 4G, 5G, 6G MLE56

6W, 7W, 8W, 9W, 9BW MLE69

3W, 4W, 5w, 6W, 7W M4Al, M4A2, M4AC3, M4C4, DM42, DM42B1, NM23
8 M119A1, EBO-5

7R M119A2, M119A2BG, NR13C1

8R M203

8S M203A1

1L, 2L M231

3H, 4H, 5H M232
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2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.2 AFCS Operating Controls and Indicators - Continued

(16) Field 16, Function Key Label - This block is used to identify the function of the four soft keys.

Soft key messages and task actions are also displayed in this area to give the AFCS operator a means of
keeping track of various AFCS related actions during AFCS operation. Typical messages are shown below:

1)

(2)

-

\_

~
1 | 2 [3l4s[e] 7 [8] 9 [10]
[uf12] 13 | 14 |
15
O 5 08 O 80
/

Function Key 1, indicates what may
appear in this field.
SELECT

NEXT MSG

+/-

MARK

ADJ

PREV

MENU

VERIFY

PREV

Function Key 2, indicates what may
appear in this field.
USE ALL
FINISHED

NEXT PAGE

+/-

FINISHED

USE LOCAL

FFE1
INVENTORY
ARRIVED
UPDATE EFC
CLEAR

06pc088m

(3) Function Key 3, indicates what may
appear in this field.
CHECK
DELETE
YES
USE GPS
EMPLACE
STEERTO
FFE2
SEND
CLEAR
EXPECTED

(4) Function Key 4, indicates what may
appear in this field.
CANCEL
ACK
EOM
NO
CONTINUE
MOVING
EXIT
ABORT
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2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.2 AFCS Operating Controls and Indicators - Continued

HIGH PRIORITY MESSAGES

“AFCS CHECKFIRED”, “ACK”

“FIRE MISSION RECEIVED”, “ACK”

“POWER FAILURE SHUTDOWN?", “ACK”

“ON AUX POWER START VEHICLE”, “ACK”
“AUX BATTERY NOT CONNECTED”, “ACK”
“VEHICLE AND AUX POWER OK”, “ACK”

“NAV OUT-NSP POWER UP BIT”, “ACK”

“NAV EXCESSIVE RATE RESTART REQ”, “ACK”
“ALIGN ABORTED RESTART REQD”, “ACK”
“MAP UPDATED NAV UPDT REQUIRED”, “ACK”
“MAP/NAV CONFLICT UPDATE NAV”, “ACK”
“OVERIDE AZ LIMITS”, “YES”, “NO”

“NAV OUT-DRU BIT FAIL", “ACK”

“NAV OUT-DRU DISCONNECT”, “ACK”

“NAV OUT-NSP DISCONNECT", “ACK”

“AUX POWER LOW”, “ACK”

“FIRE MISSION RCVD”, “ACCEPT”, “REJECT”
“MAP DATUM UPDATE REQUIRED”, “ACK”
“NAV OUT-DRU INERTIAL FAIL", “ACK”

“NAV OUT-DRU OP FAIL", “ACK”

“AFCS FIRE CONTROL ALIGNMENT REQD”, “ACK”

LOW PRIORITY MESSAGES

“INVALID SOFTWARE CONFIGURATION”, “ACK”
“NAV POS UPDATE REQUIRED", “ACK”

“NAV POS UPDATE NO LONGER REQ”, “ACK”
“ZUPT REQUIRED”, “ACK”

“ZUPT NO LONGER REQUIRED”, “ACK”
“MOTION DURING POS UPDATE”, “ACK”
“POS UPDATE INTERRUPTED”, “ACK”

“POS UPDATE N/E EXCESSIVE”, “ACK”"

“POS UPDATE N/E RJTD”, “ACK”

“POS UPDATE ALTITUDE EXCESSIVE”, “ACK”
“POS UPDATE ALTITUDE RJTD”, “ACK”

“NAV RESTART RJTD VEH MOVING”, “ACK”

1 [ 2 [3lds|e] 7 [ 8] 9 [10]

[u]122] 13 [ 14 |
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2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.2 AFCS Operating Controls and Indicators - Continued

LOW PRIORITY MESSAGES - CONTINUED

“NET ADDR RJTD NEW SUBSBR FILE”, “ACK”
“INVALID OPERATIONAL MODE”, “ACK”

“NET CONFG UPDTE RJTD FM ACTIVE”, “ACK”
“NET ADDR UPDTE RJTD FM ACTIVE”, “ACK”
“NAV RESTART RJTD FM ACTIVE”, “ACK”
“UPDATE RJTD WRONG NAV MODE”", “ACK”
“CLOCK UPDATE RJTD FM ACTIVE", “ACK”
“NAV RESTART RJTD BAD POS”, “ACK”

“WPN OUT”, “ACK”

“WC SUBSYSTEM OUT”, “ACK”

“TUBE TEMP SENSOR OUT", “ACK”

“COMMO OUT”, “ACK”

“NETWORK COMMO OUT”, “ACK”

“PDIU OR PDIU BUS OUT”", “ACK”

“POS UPDATE RJTD BAD POS”, “ACK”

“POS UPDATE RJTD HOWITZER MOVG”, “ACK”
“POS UPDATE RJTD FM ACTIVE", “ACK”

“POS UPDATE RJTD VEH MOTION", “ACK”
“RESTART RJTD NAV OUT", “ACK”

“POS UPDATE RJTD WRONG NAV MODE”, “ACK”
“NET BUSY AMMO”, “RETRY”, “NO RETRY”
“NET BUSY REQ AMMO”, “RETRY”, “NO RETRY”
“NET BUSY CHECKFIRE”, “RETRY”, “NO RETRY”
“NET BUSY DESIGNATE”, “RETRY”, “NO RETRY”
“NET BUSY FREE TEXT”, “RETRY”, “NO RETRY”
“NET BUSY VEH STS”, “RETRY”, “NO RETRY”
“NET BUSY REQ VEH STS”, “RETRY”, “NO RETRY”
“NET BUSY REQ INT”, “RETRY”, “NO RETRY”
“NET BUSY SITE DATA”, “RETRY”, “NO RETRY”
“NET BUSY REQ SITE”, “RETRY”, “NO RETRY”
“NET BUSY REQ MOV ORD”, “RETRY”, “NO RETRY”
“NET BUSY MTO TOF”, “RETRY”, “NO RETRY”
“NET BUSY MTO DENY”, “RETRY”, “NO RETRY”
“POSITION UPDATE RJTD NAV OUT”, “ACK”

g )
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2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.2 AFCS Operating Controls and Indicators - Continued

LOW PRIORITY MESSAGES - CONTINUED

“NET BUSY READY”, “RETRY”, “NO RETRY”

“NET BUSY ROUND COMP”, “RETRY”, “NO RETRY”
“NET BUSY SHOT”, “RETRY”, “NO RETRY”

“NET BUSY SPLASH”, “RETRY”, “NO RETRY”
“NET BUSY TARGET FILE”, “RETRY”, “NO RETRY”
“NET BUSY UTE BAT”, “RETRY”, “NO RETRY”

“NO ACK AMMO”, “RETRY”, “NO RETRY”

“NO ACK REQ AMMO”, “RETRY”, “NO RETRY”
“NO ACK CHECK FIRE”, “RETRY”, “NO RETRY”
“NO ACK DESIGNATE”, “RETRY”, “NO RETRY”
“NO ACK FREE TEXT", “RETRY”, “NO RETRY”
“NO ACK VEH STS”, “RETRY”, “NO RETRY”

“NO ACK REQ VEH STS”, “RETRY”, “NO RETRY”
“NO ACK VEH INIT”, “RETRY”, “NO RETRY”

“NO ACK SITE DATA”, “RETRY”, “NO RETRY”

“NO ACK REQ SITE DATA”, “RETRY”, “NO RETRY”
“NO ACK REQ MOVE ORD", “RETRY”, “NO RETRY”
“NO ACK MTO TOF”, “RETRY”, “NO RETRY”

“NO ACK MTO DENY”, “RETRY”, “NO RETRY”

“NO ACK READY”, “RETRY”, “NO RETRY”

“NO ACK ROUND COMP”, “RETRY”, “NO RETRY”
“NO ACK SHOT”, “RETRY”, “NO RETRY”

“NO ACK SPLASH”, “RETRY”, “NO RETRY”

“NO ACK TARGET FILE”, “RETRY”, “NO RETRY”
“NO ACK UTE BAT”, “RETRY”, “NO RETRY”

“PDIU WARNING RECEIVED”, “ACK”

15

16
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06pc088m

2-148



TM 9-2350-314-10
2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.2 AFCS Operating Controls and Indicators - Continued

LOW PRIORITY MESSAGES-CONTINUED

“PROP TEMP UPDATE PENDED”, “ACK”
“AMMO INVENTORY UPDATE PENDED”, “ACK”
“SITE DEFINITION UPDATE PENDED”, “ACK”
“DIRECT FIRE RJTD NAV NOT INIT”, “ACK”
“DIRECT FIRE RJTD WPN OUT", “ACK”
“DIRECT FIRE RJTD OUTSIDE MAP”, “ACK”
“DIRECT FIRE RJTD MAP PENDING”, “ACK”
“DIRECT FIRE RJTD IN CHECKFIRE”, “ACK”
“DIRECT FIRE RJTD FM ACTIVE”, “ACK”
“MANUAL COMMANDS RJTD FM ACTIVE", “ACK”
“MANUAL COMMANDS RJTD CHECKFIRE", “ACK”
“SIMULATED NAV FAILURE”", “CLEAR”
“SIMULATED ELECTRICAL FAILURE”, “CLEAR”
“SIMULATED HYDRAULIC FAILURE”, “CLEAR”
“SIMULATED COMMO FAILURE”, “CLEAR”
“SIMULATED WPN FAILURE”, “CLEAR”
“SIMULATED NAV FAILURE”, “ACK”
“SIMULATED ELECTRICAL FAILURE”, “ACK”
“SIMULATED HYDRAULIC FAILURE” , “ACK”
“SIMULATED COMMO FAILURE”, “ACK”
“SIMULATED WPN FAILURE”", “ACK”
“SIMULATED FAILURES CLEARED”, “ACK”
“MOVE RJTD DEST NOT IN MAP”, “ACK”
“MOVE RJTD NO MAP”, “ACK”

“MOVE RJTD MAP PENDING”, “ACK”

“PRESS ACK WHEN TUBE STOWED”, “ACK”
“VEHICLE MOTION SENSOR OUT", “ACK”
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2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.2 AFCS Operating Controls and Indicators - Continued

LOW PRIORITY MESSAGES-CONTINUED

“DIRECT FIRE RJTO TGT COMP ERR”, “ACK”
“NO BALLISTIC SOLUTION”, “ACK”

“PROP TEMP UPDATE REQURIED”, “ACK”
“VEHICLE MOTION SENSOR GOOD”, “ACK”
“DRU OVERTEMP”, “ACK”

“DRU NO LONGER OVERTEMP”, “ACK”
“ZONE BOUNDARY CROSSED”, “ACK”

“OK TO MOVE OR SHOOT”, “ACK”
“EMBEDDED TRAINING OUT”, “ACK”

“GPS OUT - PLGR DISCONNECT”, “ACK”
“GPS CONNECTED", “ACK”

“GPS OUT - PLGR FAILED”, “ACK”

“GPS OPERATIONAL”, “ACK”

“GPS ANTENNA FAULT”, “ACK”

“GPS ANTENNA OK”, “ACK”

“PLGR UNKEYED", “ACK”

“INP/GPS DELTA TOO LARGE”", “ACK”
“INP/GPS N/E EXCESSIVE”, “ACK”
“INP/GPS N/E REJECTED”, “ACK”

“INP/GPS ALT EXCESSIVE”, “ACK”
“INP/GPS ALT REJECTED”, “ACK”
“POSITION UPDATE BEYOND ZONE”, “ACK”
“BORESIGHT UPDT RJTD VEH MOVING”, “ACK”
“RESTART REQUIRED”, “ACK”

“POSITION UPDATE REQUIRED”, “ACK”
“DRU CONNECT", “ACK”

“INSUFFICIENT Y CODE SVS”, “ACK”

15

16

- %

06pc088m
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2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED

2-11.3 DC Power Messages.

Three Auxiliary Power messages can appear on any menu being displayed on the DU panel. Operator actions
for any message will be the same regardless of the menu on which it is displayed.

2-11.3.1 On Auxiliary Power. If vehicle battery voltage drops to a point below that needed by the Power

Conditioner Unit (PCU) to operate the AFCS, the PCU will automatically switch to auxiliary power (backup
batteries) to maintain AFCS operation. When the switch to auxiliary power occurs, an audible alert will be
sounded over the intercom, and a visual alert will be displayed at the bottom of the menu.

E CAUTION }

Prolonged operation on auxiliary power may cause
the AFCS to shut down automatically.

At this time, the vehicle engine must be started to recharge the vehicle batteries.

The operator must press the soft key under ACK to silence the audible alarm and eliminate the message.

/\ | HEEE [ [ ]
RNDS SHELL __ LOT DEFL  QUAD
_— = — ACTL 3200.0 -300.0
PROP LOT CHG |cmpD 3200.0 300.0
- TARGET ID
FUZE- /US SETTING
ON AUX POWER START VEHICLE ACK
o /
06pc157t
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2-11 OPERATION OF AUTOMATIC FIRE CONTROL SYSTEM (AFCS) - CONTINUED
2-11.3 DC Power Messages - Continued

2-11.3.2 Auxiliary Power Not Available. If the auxiliary power batteries are not functional (e.g., low, damaged, or
disconnected), a visual alert will be displayed at the bottom of the menu.

The operator must press the soft key under ACK to eliminate the message. At this time, the vehicle engine
must be started and kept running to ensure AFCS operation until auxiliary power is restored.

NOTE
This message can also appear during BIT.

/
| | [ LT[ ] [ ]
\ \ \ \
RNDS SHELL __ LOT DEFL  QUAD
_ — ACTL 3200.0 300.0
PROP LOT CHG |cmp 3200.0 300.0
- TARGET ID ___
FUZE- /US SETTING
AUX BATTERY NOT CONNECTED ACK
\ )
06pc158t

2-11.3.3 Vehicle and Auxiliary Power OK. When the vehicle battery voltage rises sufficiently, the PCU will
automatically switch to vehicle power. When the switch occurs, a visual alert is displayed at the bottom of the
menu as shown below.

The operator must press soft key under ACK to eliminate the message.

g B
RNDS SHELL __  LOT DEFL  QUAD
—_— = — ACTL 3200.0 300.0
PROP LOT CHG |cmD 3200.0 300.0
- TARGET ID
FUZE- __ /US SETTING
VEHICLE AND AUX POWER OK ACK
- /
06pc159t
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2-12 AFCS INITIALIZATION.

2-12.1 System Power-Up.

WARNING

When operating the PLGR on external power with
BA-5800 lithium battery installed, the battery may
explode. Ensure battery is removed before
connecting power cable to prevent serious injury or
death.

NOTE

® M93 MVS must be installed and connected prior
to turning the vehicle MASTER power switch ON.

® PLGR should be installed and powered prior to
turning on the DU of the AFCS in order for the
AFCS to use the PLGR data.

® The following steps must be completed prior to
POWERING UP and INITIALIZATION of the
AFCS.
a. Outside the howitzer:
1. Left front drive sprocket must be within 1 meter of SCP.
Gun tube in travel lock.
M93 Chronograph connections verified.
FM VOICE/DIGITAL Radio antennas are properly mounted, cables and ground connections verified.

a s~ b

PLGR antenna cable connections verified.

b. Inside the howitzer:

Turret lock in “LOCKED” position.

1553 BUS terminator connection verified.
PLGR ground connection verified.

PLGR installed.

Set MASTER switch to ON.

Ensure 10 PCU switches are ON.

Turn PLGR ON, FILL verified.

Turn radios ON, and perform VOICE radio check.
Idle engine at 1000 to 1200 RPMs.

10. POWER UP AFCS.

© © No b~ wDdhPE
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TM 9-2350-314-10
2-12 AFCS INITIALIZATION.

2-12.1 System Power-Up - Continued

With the PLGR in the PLGR mount and all external cables attached, press the ON/BRT key on the PLGR key
pad. The PLGR should power up automatically and perform its self-test (BIT). Operate the PLGR in accordance
with the PLGR TM 11-5825-291-13.

If the PLGR does not have a current key (i.e. the PLGR was previously “zeroized”, newly installed or the key
has expired), then load a valid key in accordance with the PLGR TM 11-5825-291-13, Section 3.6.

NOTE

To load a key, the DRUH must be off, or the P4
DRUH-PLGR Signal Connector must be
disconnected to cause a PLGR COM FAIL. Simple
re-attachment of P4 DRUH-PLGR Signal Connector
after PLGR keying will automatically cause
DRUH-PLGR communications to resume if DRUH is
on.

If the PLGR antenna has a clear view of the sky, turn PLGR on.

If the antenna’s view of the sky is blocked (e.g. the vehicle is in a building, under tree cover or parked next to
a large structure), move vehicle until the PLGR antenna is clear.

If the vehicle can not be moved, keep PLGR turned off until the vehicle can be moved to a location with a
clear view of the sky.

NOTE

® If the PLGR is off, the Navigation System will still
accept initialization data from the AFCS for
inertial operation and the Navigation System will
operate as before.

® Guidelines for conditions and times for the PLGR
to obtain position data acceptable by the AFCS.

c. If the antenna has a clear view of the sky and PLGR has a valid position, current GPS time, current GUV
key, and has stored a current satellite almanac, PLGR will be acceptable for use in about 3 minutes
following the first turn-on of the day. It will take about 90 seconds for subsequent turn-ons. These are
the normal operating conditions.

d. If the antenna has a clear view of the sky and PLGR has a current GUV key but PLGR doesn’t have a
valid position, current GPS time, or current satellite almanac, it may take up to 20 minutes after turn-on
for the PLGR to output data of acceptable accuracy.
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2-12 AFCS INITIALIZATION - CONTINUED

2-12.1 System Power-Up - Continued

e. Ifthe PLGR has a valid position, current GPS time, current key, and current satellite almanac, but the
antenna is masked from a clear view of the sky when PLGR is turned on, it may take up to 20 minutes to
get acceptable data after the vehicle is moved to a location with a clear view of the sky. This results from
the PLGR initiating a search for all possible satellites if it can’t lock on to those expected, for its current
position, time, and almanac, within a reasonable time interval.

f.  If the PLGR doesn't have a current key, its data won't be acceptable for use by the AFCS. However,
assuming a clear view of the sky, it can be turned on to initialize position, time, and satellite almanac in
about 20 minutes. Then when a valid key is located, the PLGR will be ready to go within three minutes.

NOTE

M93 MVS must be installed and connected prior to
turning the vehicle MASTER power switch ON.

Make sure TRAINING switch on DU is OFF. Set POWER switch on DU to ON. When power is first applied to
the AFCS, the display will be blank and the AFCS will automatically perform its internal self-test (BIT). Next a
screen will be displayed with this message “AFCS OPERATING SYSTEM BOOT UP ... PLEASE WAIT" .. .,
followed by an “INITIALIZATION IN PROGRESS. . . " screen.

NOTE

® The time lapse between first three screens can
range from 3 to 5 minutes.

® If screen stays blank for more than 7 minutes,
power down system.
A SYSTEM VERIFICATION FAILURE screen may be displayed only if there is an incompatibility between
hardware and software.

N7
AFCS OPERATING SYSTEM BOOT UP ...
PLEASE WAIT ...
AN
4 N 7
INITIALIZATION IN PROGRESS ... SYSTEM VERIFICATION FAILURE ...

06pc414ma
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TM 9-2350-314-10
2-12 AFCS INITIALIZATION - CONTINUED

2-12.1 System Power-Up - Continued

After the AFCS powers up, the PLGR screen should read:

REMOTE CONTROL
Only ZEROIZE key
activated

At this point the PLGR key pad will become inactive. The only PLGR operation allowed using the key is
EMERGENCY ZEROIZE.

If this message is not displayed on the PLGR screen, and the Low Priority Message “GPS OUT - PLGR
DISCONNECTED?” is not displayed on the DU, ensure that the DRUH-PLGR Signal Connector (P4) plug on the
WL17A Cable is connected and secure. Once this PLGR screen is displayed, proceed with system initialization.

NOTE

® NAV SUBSYSTEM includes: VMS, DRUH, VMS
Modems

® PCU SUBSYSTEM includes: PCU and both
Back-up Batteries.

® The switches on the PCU are circuit breakers.
They should be left ON at all times, so they will
not wear out from being turned off and on
constantly.

This screen displays the subsystems that are checked by BIT. As the subsystems are checked, the dashed
lines will change to a subsystem status (OK, DEGRADED, OUT, - - ). The - - appears on the MVS status line
when the AFCS could not be connected to the MVS. This screen also identifies the system software version.

\
-
REV XX [ T11 | [ 1 ]
POWER UP STATUS

DCU SUBSYSTEM -

COMMO  SUBSYSTEM -

NAV SUBSYSTEM -

WPN SUBSYSTEM -

PCU SUBSYSTEM —

1553 BUS —

PDIU SUBSYSTEM —

MVS SUBSYSTEM —
- /
06pcO071m

2-155



TM 9-2350-314-10
B 2-12 AFCS INITIALIZATION - CONTINUED

2-12.1 System Power-Up - Continued

In the event of a failure during POWER UP STATUS, the message “DEGRADED - ACK TO CONTINUE” will
be displayed on the bottom line of the EL Panel. To continue, depress soft key under ACK. After the self-test is
complete, SELECT OPERATIONAL MODE menu is displayed.

NOTE
If all systems are OK, the screen below will not be
shown.
: N
REV XX | [[] [naw] [ [ |
POWER UP STATUS
DCU SUBSYSTEM OK
COMMO  SUBSYSTEM OK
NAV SUBSYSTEM DEGRADED
WPN SUBSYSTEM OK
PCU SUBSYSTEM OK
1553 BUS OK
PDIU SUBSYSTEM OK
MVS SUBSYSTEM OK
DEGRADED - ACK TO CONTINUE ACK
- J
06pc072m
NOTE

If DCU contains an incorrect configuration, the AFCS
will not allow the operator to select normal operations
until a correct DCU software configuration is
downloaded.

When configuration verification checking indicates that the executed software configuration is not the same as
the acquired software configuration, a short error message “INVALID SOFTWARE CONFIGURATION”, “ACK" will
appear on the soft key label line of the DU.

SYSTEM
SOFTWARE
VERSION \/A B
IDENTIFIER [ (1] 1 1 [ ]
POWER UP STATUS
DCU SUBSYSTEM OK
COMMO  SUBSYSTEM OK
NAV SUBSYSTEM oK
WPN SUBSYSTEM OK
PCU SUBSYSTEM OK
1553 BUS OK
ALERT PDIU SUBSYSTEM OK
ONLY MVS SUBSYSTEM OK
PRESENT
IF NECESSARY Lk INVALID SOFTWARE CONFIGURATION ACK
%
06pc073m
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2-12 AFCS INITIALIZATION - CONTINUED

2-12.2 Initializing.

When a Fire Control Alignment is required by the AFCS, the alert “FIRE CONTROL ALIGN” “REQ”, “ACK” will
appear on the soft key label line of the DU. This alignment must be accomplished before INITIALIZATION of the
AFCS can be completed. If a full Fire Control Alignment including SYSTEM RESTART or Power Cycle is not
completed when it is requested, the DU FAULT lamps and ACU BIT lamp will iluminate and remain lit.

s N
REV XX [ 11 | [ 1 ]
POWER UP STATUS
DCU SUBSYSTEM OK
COMMO  SUBSYSTEM OK
NAV SUBSYSTEM OK
WPN SUBSYSTEM OK
PCU SUBSYSTEM OK
1553 BUS OK
ALERT PDIU SUBSYSTEM OK
ONLY MVS SUBSYSTEM OK
PRESENT
IF NECESSARY Lk FIRE CONTROL ALIGN REQ ACK
J
06pc073ma

When the message is acknowledged, the AFCS will proceed to the “SELECT OPERATIONAL MODE” menu.
To view detailed software configuration information for each LRU, MAINTENANCE should be selected, IAW

procedure inpara 3-5.1]

NOTE

After an orderly shutdown, go topara 2-12.3
However, if a catastrophic failure happens within the

system, follow the procedures below.

When initializing the AFCS, communications parameters (NET ACCESS and NET ADDRESS) are entered to
establish digital communications. Data to align the navigation system to a known location must also be entered at
initialization. Other data to establish date/time, ammunition supply and propellant temperature, TOT response
time, load elevation, and sector of fire must be entered before the initialization process is complete. All this data is
input during NORMAL OPERATIONS Mode which is selected from the SELECT OPERATIONAL MODE menu.

NOTE

It is possible that an ALERT(S) may appear on the
bottom line of the SELECT OPERATIONAL MODE
screen. To continue, press the “ACK” soft key.

e N
| [[] [naw] [ [ |
SELECT OPERATIONAL MODE

TRAINING
| NORMAL OPERATIONS |

MAINTENANCE

POSITION TRAINING ENABLE SWITCH UP
TO SELECT TRAINING MODE
SELECT
- %

06pc094m
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2-12 AFCS INITIALIZATION - CONTINUED

2-12.2 Initializing - Continued

a. Mode Selection. Set TRAINING ON/OFF switch to OFF when selection other than TRAINING is required.
Box in NORMAL OPERATIONS mode. Press SELECT key. NET ACCESS menu will be displayed.

NET ACCESS menu can also be entered from the SETUP AND INFORMATION menu.

b. Net Access. Using the NET ACCESS menu, check that data in the displayed menu shows same data
that the unit SOP specifies.

NOTE

To ensure efficient set up of the digital net, it is very
important that NET ACCESS and NET ADDRESS
data be assigned and controlled by POC/BCS. Verify
data per local SOP.

When NETWORK PROTOCOL is AFCS the menu below will be displayed.

(1) NET TYPE - To select the correct NET TYPE for NETWORK PROTOCOL seé Table 2-2 for AFCS
NETWORK PROTOCOL entries 1 to 21, and Table 2-8 for 188-220A PROTOCOL entries 22 to 52.

f )
[ NORMAL | I I Y] B ﬂ
NET ACCESS \
[NET TYPE 71
NET ACCESS DELAY TIME (SEC) 1.0 4
GUN KEY TIME (SEC) 14 & |
BLOCK MODE SELECTION SINGLE 4“/@
NET BUSY SENSE OVERRIDE OFF - |
NETWORK PROTOCOL AFCS
BAUD RATE 1200 «_|
MODULATION 1300/2100 N/
|

- (8)
06pc160t

WIRE/RADIO LINK WIRE \@
[ sEecT I UsEALL |
x@

When NETWORK PROTOCOL is AFCS the menu below will be displayed.

q a
| NORMAL| LI Ina wl [ [ ]
NET ACCESS
[NET TYPE 22]
NETWORK PROTOCOL 188-220A
BAUD RATE 16000
MODULATION CDP
WIRE/RADIO LINK WIRE

.
06pc160ta

When NETWORK PROTOCOL is 188-220A NET ADDRESS menu will be displayed.
2-158 Change 2



TM 9-2350-314-10
2-12 AFCS INITIALIZATION - CONTINUED
2-12.2 Initializing - Continued
Entries for the NET ACCESS menu are listed below.
@ ENTER NET TYPE. NUMERIC FIELD, RANGE 1. . 52 (DEFINED IN_TABLES 2-2|AND 2-3 (SEE (b) BELOW)
NUMERIC FIELD, RANGE .5 TO 49.5 SECONDS (SEE (a) BELOW)
WHEN SELECTED GUN KEY TIME MENU WILL BE DISPLAYED
(SINGLE, DOUBLE) ENTRY
(OFF, ON) ENTRY
AFCS OR 188-220A BASED ON NET TYPE. NOT SELECTABLE (SEE NOTE (c and d) BELOW)
(300, 600, 1200, 2400, 4800, 8000, 16000, 32000) BASED ON NET TYPE. NOT SELECTABLE
(NRZ, CDP, 1200/2400, 1300/2100, 1575/2425) BASED ON NET TYPE. NOT SELECTABLE

(WIRE RADIO, RADIO/KY-57) BASED ON NET TYPE. NOT SELECTABLE
WHEN NET TYPE OR NET ACCESS DELAY TIME IS SELECTED (SEE (a and b) BELOW)

- The NET ADDRESS (AFCS) menu will be displayed if NETWORK PROTOCOL is AFCS

- The NET ADDRESS (188.220A) menu will be displayed if NETWORK PROTOCOL is
188-220A

OEHOEO®H®®

a. When NET ACCESS DELAY TIME (SEC) SELECTED WIRE RADIO LINK LINE, line is overwritten with,
“TYPE TIME: .5 TO 49.5 SEC” - PRESS ENT -

b. When NET TYPE SELECTED WIRE RADIO LINK LINE is overwritten with, “TYPE NET TYPE: Entries
from|Tables 2-2|and 2-3" - PRESS ENT -

Change 1 2-158.1
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2-12 AFCS INITIALIZATION - CONTINUED

2-12.2 Initializing - Continued

TABLE 2-2 NET TYPE Table (AFCS PROTOCOL)

PROTOCOL Device Modulation Baud Rate

1 AFCS Wire CDP 8,000
2 AFCS Wire CDP 16,000
3 AFCS Wire CDP 32,000
4 AFCS Wire 1200/2400 600
5 AFCS Wire 1200/2400 1,200
6 AFCS Wire 1300/2100 600
7 AFCS Wire 1300/2100 1,200
8 AFCS Radio NRZ 600
9 AFCS Radio NRZzZ 1,200
10 AFCS Radio NRZzZ 2,400
11 AFCS Radio NRZ 4,800
12 AFCS Radio NRZ 16,000
13 AFCS Radio 1200/2400 600
14 AFCS Radio 1200/2400 1,200
15 AFCS Radio 1300/2100 600
16 AFCS Radio 1300/2100 1,200
17 AFCS Radio/KY-57 NRZ 16,000
18 AFCS Radio/KY-57 1200/2400 600
19 AFCS Radio/KY-57 1200/2400 1,200
20 AFCS Radio/KY-57 1300/2100 600
21 AFCS Radio/KY-57 1300/2100 1,200

2-158.2 Change 1



2-12 AFCS INITIALIZATION - CONTINUED

2-12.2 Initializing - Continued

TABLE 2-3 NET TYPE Table (188-220A)

TM 9-2350-314-10

PROTOCOL Device Modulation Baud Rate

22 188-220A Wire CDP 16,000
23 188-220A Wire CDP 32,000
24 188-220A Wire 1300/2100 300
25 188-220A Wire 1300/2100 600
26 188-220A Wire 1300/2100 1,200
27 188-220A Wire 1575/2425 300
28 188-220A Wire 1575/2425 600
29 188-220A Wire 1575/2425 1,200
30 188-220A Radio NRZ 600
31 188-220A Radio NRzZ 1,200
32 188-220A Radio NRZzZ 2,400
33 188-220A Radio NRZ 4,800
34 188-220A Radio NRZ 16,000
35 188-220A Radio 1300/2100 300
36 188-220A Radio 1300/2100 600
37 188-220A Radio 1300/2100 1,200
38 188-220A Radio 1575/2425 300
39 188-220A Radio 1575/2425 600
40 188-220A Radio 1575/2425 1,200
41 188-220A Radio/KY-57 NRZ 300
42 188-220A Radio/KY-57 NRzZ 600
43 188-220A Radio/KY-57 NRZzZ 1,200
44 188-220A Radio/KY-57 NRZ 2,400
45 188-220A Radio/KY-57 NRZ 4,800
46 188-220A Radio/KY-57 NRZ 16,000
47 188-220A Radio/KY-57 1300/2100 300
48 188-220A Radio/KY-57 1300/2100 600
49 188-220A Radio/KY-57 1300/2100 1,200
50 188-220A Radio/KY-57 1575/2425 300
51 188-220A Radio/KY-57 1575/2425 600
52 188-220A Radio/KY-57 1575/2425 1,200

Change 1
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2-12 AFCS INITIALIZATION - CONTINUED

2-12.2 Initializing - Continued

TM 9-2350-314-10

(2) NET ACCESS DELAY TIME - Used to select proper transmission delay time to maintain network
access precedence order assigned to various subscribers. To enter a new NET ACCESS DELAY
TIME, box in new time. Press SELECT key. Menu will request time entry. Enter new time per SOP.
Allowable entries are 0.5 to 49.5 seconds in 0.5 second intervals.

4 N
[ NORMAL | [T Ina o w [ | ]
NET ACCESS
[NET TYPE 7]
NET ACCESS DELAY TIME (SEC) 1.0
GUN KEY TIME (SEC) 1.4
BLOCK MODE SELECTION SINGLE
NET BUSY SENSE OVERRIDE OFF
NETWORK PROTOCOL AFCS
BAUD RATE 1200
MODULATION 1300/2100
WIRE/RADIO LINK WIRE
- /

06pcl16it
USE ALL = Will display TACFIRE/FSK menu
CANCEL = Return to SETUP AND INFORMATION menu

(3) GUN KEY TIME - Used for selecting assigned transmit delay time. This stabilizes the
communications link and allows the radio to reach full transmit power before the digital data
message is sent. When GUN KEY TIME is selected from the NET ACCESS menu, a NET
ACCESS-GUN KEY TIME menu will be displayed. Box in proper time. Press SELECT key. This will
enter data into AFCS and return to NET ACCESS menu (new GUN KEY TIME will be shown).

- 8
[NORWAL 0 N
NET ACCESS-GUN KEY TIME
0.2 SECONDS 0.7 SECONDS
2.1 SECONDS
2.8 SECONDS 4.0 SECONDS
- )

06pc096m
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2-12 AFCS INITIALIZATION - CONTINUED

2-12.2 Initializing - Continued

2-160

(4) BLOCK MODE SELECTION - Used for selection of single-block or double-block mode transmission

(5)

of each data block. The double-block transmission provides for each data block to be transmitted
twice. When BLOCK MODE SELECTION is selected, the NET ACCESS menu will appear with
present block mode boxed in. After proper selection is made, the entire NET ACCESS display will be
shown. New data will be shown in proper field. (Other data will remain unchanged.) Double-block
mode will be used when requested by Platoon Operations Center (POC).

4 g
[ NORMAL | [[[] INna w] | [ |
NET ACCESS
[NET TYPE 7 ]
NET ACCESS DELAY TIME (SEC) 1.0
GUN KEY TIME (SEC) 1.4

BLOCK MODE SELECTION <r—/—®
NET BUSY SENSE OVERRIDE OFF

NETWORK PROTOCOL AFCS

BAUD RATE 1200

MODULATION 1300/2100

WIRE/RADIO LINK WIRE

| seLecT Il UsEALL

-
06pci62t

@ Enter (SINGLE, DOUBLE)

NET BUSY SENSE OVERRIDE - Meant to be used to force a message through when
communication net is degraded or jammed (message traffic or noise is sensed by communications
processor). Selecting Net Busy Sense Override (ON) when other subscribers are transmitting can
cause message errors in radio traffic, and denies other subscribers 