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Some of the task summaries listed below do not appear in an Infantry Soldier Training Publication.  They are included in this appendix solely as a training aid for soldiers in the M113 Driver Training Program.
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DESCRIBE SAFE PRACTICES AND ACCIDENT AVOIDANCE PROCEDURES

CONDITIONS

As an M113-series driver responsible for crew safety as well as prevention of damage to the vehicle.

STANDARDS

Describe how the tracked vehicle driver can prevent common accidents and avoid situations conducive to accidents.  Describe safe procedures for mounting and dismounting the M113-series vehicle.  Describe the use of ground guides in situations where the M113-series vehicle is in a confined or congested area, during limited visibility, or approaching a potentially inadequate clearance created by low obstructions.
PERFORMANCE MEASURES:

1.
Identify causes and contributing factors of accidents.

a.
Ensure vehicles have been safety inspected and maintained.

b.
Excessive Speed.

(1) Driving too fast for road conditions is a major contributing factor in accidents.

(2) Adjust speed and interval to allow for wet road surfaces.

(3) Slow down after dropping off the edge of the roadway before pulling back on the pavement.

c.
Fatigue.

(1) Notify vehicle commander when you are getting sleepy.

(2) If more than 10 continuous hours are needed to complete operations, a qualified assistant driver must be assigned to each vehicle.

(3) Follow prescribed rotation schedules if more than 10 continuous hours of driving are required.

(4) Driver's are required to take a 15-minute rest break every 2 to 3 hours of driving or every 100 to 150 miles, whichever occurs first.

(5)
One-hour meal breaks must also be given.

WARNING

Asphyxiation may result from exhaust gas entering the vehicle with the engine or heater running.



(6)  Sleeping in a parked vehicle with the engine or heater running is prohibited.



(7)  After rest stops, inspect beneath vehicles for sleeping personnel.

d.
Braking techniques for driving a tracked vehicle.

(1) Use pumping action in emergencies instead of locking the brakes, (i.e., brake on momentarily, brake off momentarily.)

(2) Allow extra distance for the added force of the weight of the vehicle when quick stops are necessary.

(3) Come to a complete stop and down shift at the crest of hills or steep grades to use the engine as a braking action to control speed.

(4) To make emergency stops safely, know that the distance required for braking increases as the vehicle speed increases. This factor is especially important for vehicles towing or moving heavy loads.

(5) React and brake when the brake lights of the vehicle ahead go on.  Its driver has already reacted to something and the follow-on vehicles must slow down or stop in the remaining distance.

(6) If vehicle starts to slide, reduce engine speed to idle, steer in the direction of the skid to regain control, once vehicle is on straight course reapply engine speed. Remember, on slippery surfaces, slow engine speeds are recommended.

e. Follow flags and signs as specified in AR 55-29.

f. Notify the vehicle commander if the vehicle fails to provide adequate ventilation. 

g. Failure to follow procedures.

2.
Identify safe procedures for mounting and dismounting tracked vehicles.

NOTE:
These are things you MUST remember and practice for your safety when mounting or dismounting a vehicle.

a.   Use extreme caution when mounting or dismounting a vehicle.

b.
Never climb in front of a weapon to mount the vehicle. 

c.
On stationary firing ranges, mount vehicles over the right rear sprocket.

d.
When mounting or dismounting a vehicle with the engine running, make sure the driver knows personnel are going to mount or dismount.  

e.
Always maintain three points of contact (one hand and two feet or two hands and one foot) with the vehicle when mounting, dismounting, or moving around on the vehicle.

f.
Never mount or dismount a moving vehicle.  Drivers must bring the vehicle to a complete halt before allowing anyone to mount or dismount.

g.
At first indication of a rollover, drop down inside the vehicle and brace for impact. Exposed personnel could be thrown from the vehicle, causing injury or death. Do not attempt evacuation from an unstable vehicle. Evacuate with caution when the vehicle has stabilized.

h.
If your vehicle rolls over, ensure all hatches are in open-lock position, if possible, before evacuating. An unlocked open hatch can fail, causing injury or death.

i.
Never dismount a vehicle by jumping from it.

3.
Avoid situations that could cause accidents, injury, and damage equipment and minimize the possibility of injury in those situations that cannot be avoided.

NOTE:
Safety must always come first; the following steps will make you a safer driver. 

a. Remain alert at all times. 

b. Take extra precautions when the vehicle’s metal decks are wet, muddy, or snow covered.  They become extremely slippery under those conditions.

c. Stay aware of the position of guns, gun mounts, hatches, and other metal projections.  Accidental contact with these or any other projected objects can result in serious injury when moving around on a vehicle.

d. Be aware of vehicle blind spots.  Anticipate approaching objects that may fall into these areas.  If in doubt, ask the vehicle commander for the assistance of a ground guide.

e. Avoid loss of vehicle control. Driving too fast for road conditions is the main cause for loss of vehicle control in tracked vehicles.

4. 
Identify when and how to use ground guides.

a.
Know when to use a ground guide.

(1) 
When a tracked vehicle is moved in a confined or congested area, during limited visibility.

(2) 
If in doubt about adequate clearance created by narrow bridges or passages with low overhead clearances.

(3) 
Anytime a tracked vehicle is being moved in reverse, in a constricted area, ensure that two ground guides, front and rear, are used and each has sight of the other. If the front guide loses sight of the rear guide, he must stop the vehicle until sight is re established.

(4) In cantonments, bivouac sites, and parking areas.

b.   Know how to use a ground guide.

(1) Do not driver faster than the ground guide can walk.

(2) Ground guides should walk 30 feet in front of and to the left of, the left track to observe traffic to the front and rear of the vehicles.  The ground guide is the correct distance from the tracked vehicle when the driver can see the ground guide’s feet. Stop the vehicle if you can not see the ground guide.

(3) If you lose sight of the signal, or if there is any question about the signal from the ground guide, stop until the signal is visible or the confusion is eliminated.

NOTE:  Accidents are an unacceptable impediment to the Army mission, readiness, morale, and resources.  Their prevention must be aggressively pursued.  Each individual must accept responsibility for his own safety.  All soldiers need to follow the guidelines set forth in their unit’s SOP. Safety and force protection is a never-ending responsibility and must be integrated into daily operations.

APPLY THE RISK MANAGEMENT PROCESS
CONDITIONS

Given a risk assessment matrix, conduct a risk assessment prior to any movement.

STANDARDS

Apply the risk management process, so that hazards are identified, and risk reduction measures are implemented.
PERFORMANCE MEASURES:

1. Identify risk management fundamentals.

NOTE:
Historically the United States Army has suffered more losses to accidents (including fratricide) than to enemy action while deployed in combat theaters.  Typically, these accidents are the same types experienced in peacetime during exercises conducted at home station training.  Risk management is the Army’s principal risk-reduction process to protect soldiers.  Effective risk management will help soldiers prevent accidents, thereby saving lives and preserving our combat power. 

a. 
Risk management is a simple 5-step problem-solving process based on standard Army decision-making techniques.

b.
The risk management approach is to identify hazards and the risks associated with those hazards, then weigh those risks against overall benefits.

c.
The key to risk management is to not accept any preventable risk.  These are risks you can reduce or eliminate without impeding your mission.

d.
The risk management process is applicable --

(1)
During all types of missions: deliberate attack, area defense, movement to contact. 

(2)
In all environments: training, garrison, tactical and administrative.

(3)
For all levels: tactical, operational and strategic.

(4)
In all operations: war, conflict, and peace.

(5)
For all components of the force: active, reserve, civilian, family member and industrial support.

(6)
At all times: on and off duty.

2. Identify steps in the risk management process.

NOTE:
See the Risk Assessment Matrix at the end of the student handout for Apply the Risk Management Process. The U.S. Army Safety Center has developed a standard matrix that is applicable to all operations. 

a.
Identify hazards.

(1) 
Identify hazards to the force.

(2)
Consider all aspects of current and future situations, environment, and known historical problem areas.

b.
Assess hazards.

(1)
Assess hazards to determine risks.

(2)
Assess the impact of each hazard in terms of potential loss and cost based on probability and severity.  Use the risk assessment matrix to help you assess hazards.

c.
Develop controls and make risk decisions.

(1)
Develop control measures that eliminate the hazard or reduce its risk.  

(2)
As control measures are developed, risks are re-evaluated until the residual risk is at a level where the benefits outweigh the cost.

d.
Implement controls.  Implement controls that eliminate the hazard or reduce its risk.

e.
Supervise and evaluate.

(1)
Enforce standards and controls.


(2)  Evaluate the effectiveness of controls and adjust/update as necessary.
3. Identify categories in the risk management process.

a.
The severity categories are along the left-hand column of the matrix.

(1)
Catastrophic.  The effects could be a person’s death or permanent total disability, combat system loss, or major property damage.

(2)
Critical.  The effects could be a person’s permanent partial or temporary total disability, major combat system damage, or significant property damage.

(3)
Marginal.  The effects could be a person’s minor injury or lost workday, minor combat system damage, or minor property damage.

(4)
Negligible.  The effects could be minor medical treatment (first aid) to a person or minor combat system damage.

b.
The probability categories are along the top row of the matrix.

(1)
Frequent.  Occurs often, continuously experienced.

(2)
Likely.  Occurs several times during an operation.

(3)
Occasional.  Occurs sporadically.

(4)
Seldom.  Rare, but could occur at some time.

(5)
Unlikely.  Can assume it will not occur.

c.
The risk levels are in the body of the matrix.

(1)
Extremely High.  The result could be that the ability to accomplish the mission is lost.

(2)
High.  The result could be that mission accomplishment could be significantly degraded.

(3)
Moderate.  The result could be that mission accomplishment is slightly degraded.

(4)
Low.  The result is little or no impact on mission accomplishment.
4. Use the risk management process.

a.
Identify and assess hazards. Look for hazards in each phase of the training or operation. 

(1)
Determine the severity category.

(2)
Determine the probability category.

(3)
Determine the risk level.

b.
Examples of a low or moderate risk situations:

(1)
An experienced driver crossing an obstacle (wall, trench, or ditch).


Marginal severity and seldom-occurring probability is considered low risk.

(2)
An experienced driver, trained in driving at night with night vision devices.


Critical severity and seldom-occurring probability is considered moderate risk.

(3)
An experienced driver, driving in a training area that does not have adverse terrain.


Negligible severity and likely-occurring probability is considered low risk.

(4)
An experienced driver, driving in rough terrain.


Marginal severity and likely-occurring probability is considered moderate risk.

c.
Examples of extremely high or high risk situations: 

(1)
A driver licensed on a track vehicle for one month, driving cross-country utilizing night vision devices.


Critical severity and frequently-occurring probability is considered extremely high risk.

(2)
An inexperienced driver, driving in adverse or rough terrain.


Critical severity and likely-occurring probability is considered high risk.

(3)
Driving in thick fog, snow, ice and rain without proper training.


Critical severity and occasionally-occurring probability is considered high risk.

5. Develop controls and make risk decisions.

a.
If the risk cannot be eliminated, then the tracked vehicle driver must control it without sacrificing essential mission requirements.

b.
You can control risks by modifying the driving task.  For example, while scanning the route to the next battle position, you note there is a large ditch that your vehicle may not be able to safely cross –

(1)
Eliminate the hazard totally, if possible, or substitute a less hazardous route.

(2)
Inform the vehicle commander of your concerns.

NOTE:
Using the high and extremely high risk situations assessed in the previous step, discuss risk control alternatives.

c.
Possible control measures for previous situations: 

(1)
Vehicle commander or another crew member drives.

(2)
Use headlights.

(3) 
Remove all other crew members from vehicle.

(4)
Use ground guides.

(5)
Keep speed less than 5 mph.

(6)
Have vehicle with experienced driver lead the way.

6. Identify your role in risk management.

NOTE:
Regulations, FMs, TMs, and SOPs implement many risk-control options.

a.
Follow risk-control options unless those options are unrealistic. Inform the tracked vehicle commander of any unrealistic risk reduction procedure.

b.
Utilize self-discipline to manage and control risk.

c.
Understand, accept, and implement risk reduction guidance.

d.
Maintain a constant awareness of changing risks associated with the driving operation.

e.
Use the risk management process to assess risks and take the necessary steps to reduce the ones that can be controlled.  

f.
Provide input to the supervisors risk assessment. Report risks beyond your control or authority to your chain-of-command for resolution. 

7. Identify the three categories or factors, which cause accidents.

a.
First, human error is when an individual’s actions or performance is different from what is required and causes or contributes to an accident.

b.
Second, equipment failure/malfunction is when a fault in the equipment keeps it from working as designed and causes or contributes to an accident.

c.
Third, environmental conditions become a factor when they are allowed to injure personnel, damage equipment or have a negative affect on the performance of individuals or equipment and this causes or contributes to an accident. This includes conditions such as:

(1)
Visibility.

(2)
Weather.

(3)
Noise.

(4)
Terrain.

(5)
Road Surfaces.

(6)
Plants.

(7)
Animals and Insects.

8. Define the underlying sources, which cause accidents.

a.
Individual failure occurs when the soldier knows and is trained to standard but elects not to follow the standard (self-discipline). Individual failure is attributed to:

NOTE:
Analysis by the US Army Safety Center shows that about one-half of all vehicle accidents (48%) are due to soldiers failing to follow established standards.

(1)
The soldiers attitude.

(2)
Fatigue.

(3)
Overconfidence.

(4)
Haste.

(5)
Alcohol or drugs.

b.
Training failures happen, when soldiers are not trained to a known standard because of insufficient, incorrect or no training on the task. 

c.
Standards failures occur when the standards or procedures are unclear, impractical, or do not exist.

d.
Support failure occurs when equipment and/or resources are improperly designed or not provided.  This includes an insufficient number or type of personnel and equipment, and inadequate maintenance facilities or services.
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DEMONSTRATE DRIVER’S VISUAL SIGNALS

Conditions

Given a requirement to use visual signals.

Standards

Identify and demonstrate the procedures for each visual signal given.

PERFORMANCE MEASURES:
	1.
State the purpose for visual signals.  

a. Visual signals are any means of communication that require sight and can be used to transmit planned messages rapidly over short distances.  

b. For the tracked vehicle driver, visual signals are used by a ground guide or the vehicle commander to communicate to the vehicle driver.



	2. State the most common type of visual signals used by vehicle drivers.

a. The most common type of visual signal is with the arm and hand. 

b. Other visual signals include flag, pyrotechnic, and ground-to-air. However, soldiers are not limited to the types of signals discussed and may use what is available. However, their use should be standardized within a unit and understood by soldiers and units working in the area.



	3. Explain the limitations of visual signals.

a. The range and reliability of visual communications are significantly reduced during poor visibility and when terrain restricts observation. Flashlights and chemical light sticks are often used to supplement arm and hand signals during darkness.

b. They may be misunderstood. Do not take action on a signal that you do not understand.



	4. Demonstrate each of the driver’s visual signals. (See figures C-1 through C-21)

NOTE:
Each student will be required to demonstrate each arm and hand signals used to control vehicle drivers. 

NOTE:
Flashlights are used at night to direct vehicles. Blue filters should be used to aid in preventing detection by light and heat detecting devices. Red filters should be used when it is more important to preserve the driver's night vision. Chemical lights can also be used and have less effect on the driver's night vision.

	[image: image1.jpg]EXTEND THE ARM SIDEWAYS, SLIGHTLY ABOVE
THE HORIZONTAL; PALM TO THE FRONT, WAVE
THE ARM TO AND FROM THE HEAD SEVERAL
TIMES.





Figure C-1.  Attention

NOTE:  The signal for attention and the signal for column are executed the same.  Generally, if you are stationary or dismounted and see the signal – it means attention.  If you are mounted and moving and see the signal – it means execute a column formation.
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[image: image2.jpg]FIG. 16 |1 AM READY, OR READY TO MOVE,
ORARE YOU READY?

EXTEND THE ARM TOWARD THE PERSON BEING
SIGNALED; THEN RAISE THE ARM SLIGHTLY ABOVE
HORIZONTAL. PALM OUTWARD.





Figure C-2.  I am ready, or ready to move, or Are you ready



	[image: image3.jpg]FIG. 18 DISREGARD PREVIOUS COMMAND,
OR AS YOU WERE

h

RAISE BOTH ARMS AND CROSS WRISTS ABOVE THE
HEAD, PALMS TO THE FRONT.





Figure C-3. As you were, or Disregard previous command



	[image: image4.jpg]FIG. 19 1 DO NOT UNDERSTAND

RAISE BOTH ARMS SIDEWARD TO HORIZONTAL;
BEND BOTH ARMS AT THE ELBOWS AND PLACE
BOTH HANDS ACROSS THE FACE, PALM TO FRONT.





Figure C-4.  I do not understand



	[image: image5.jpg]FIG. 20 START ENGINE, OR
PREPARE TO MOVE

DAY

SIMULATE CRANKING OF ENGINES BY
MOVING THE ARM WITH THE FIST IN

A CIRCULAR MOTION AT WRIST LEVEL.

NIGHT

MOVE A LIGHT TO DESCRIBE A
HORIZONTAL FIGURE 8 IN A VERTICAL
PLANE IN FRONT OF BODY.





Figure C-5.  Start engine, or Prepare to move
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RAISE THE HAND UPWARD TO THE
FULL EXTENT OF THE ARM, PALM
TO THE FRONT. HOLD THAT
POSITION UNTIL THE SIGNAL
IS UNDERSTOOD.

FIG. 21 HALT OR STOP

NIGHT

MOVE A LIGHT HORIZONTALLY BACK
AND FORTH SEVERAL TIMES ACROSS
THE PATH OF APPROACHING TRAFFIC
TO STOP VEHICLES. USE THE SAME
SIGNAL TO STOP ENGINES.





Figure C-6.  Halt or Stop



	[image: image7.jpg]FIG. 22 INCREASE SPEED

DAY NIGHT
RAISE THE FIST TO SHOULDER MOVE A LIGHT VERTICALLY SEVERAL
LEVEL: THRUST THE FIST UPWARD TIMES IN FRONT OF THE BODY.

TO THE FULL EXTENT OF THE ARM
AND BACK TO SHOULDER LEVEL
(RAPIDLY) SEVERAL TIMES.





Figure C-7.  Increase speed



	[image: image8.jpg]FIG. 23 ADVANCE OR MOVE OUT

FACE THE DIRECTION OF MOVEMENT; HOLD THE ARM
EXTENDED TO THE REAR; SWING THE ARM OVERHEAD
AND FORWARD IN THE DIRECTION OF MOVEMENT (HOLD
AT THE HORIZONTAL), PALM DOWN.





Figure C-8.  Advance or Move out



	[image: image9.jpg]FIG. 24 OPEN UP

EXTEND THE ARMS OVERHEAD, PALMS
INWARD. THEN SLOWLY LOWER ARMS TO A
HORIZONTAL POSITION.





Figure C-9.  Open up
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[image: image10.jpg]FIG. 25 CLOSE UP

EXTEND BOTH ARMS PARALLEL TO THE GROUND.
PALMS UPPERMOST, THEN MOVE THE ARMS
UPWARD AND INWARD TOWARD THE HEAD.





Figure C-10.  Close up



	[image: image11.jpg]FIG. 26 RIGHT TURN OR LEFT TURN

DAY NIGHT
EXTEND THE ARM HORIZONTALLY ROTATE A LIGHT TO DESCRIBE A CIRCLE
TO SIDE. PALM OUTWARD. 12 TO 18 INCHES IN DIAMETER IN THE

DIRECTION OF THE TURN.





Figure C-11.  Right turn or Left turn



	[image: image12.jpg]FIG. 27 SLOW DOWN/NIGHT USED FOR STOP VEHICLES

DAY

EXTEND THE ARM HORIZONTALLY
SIDEWARD. PALM TO THE FRONT.
WAVE THE ARM SLIGHTLY
DOWNWARD SEVERAL TIMES.
KEEPING THE ARM STRAIGHT, DO
NOT MOVE ARM ABOVE
HORIZONTAL.

HOLD A LIGHT AT SHOULDER LEVEL.
BLINK IT SEVERAL TIMES TOWARD
THE MOVING VEHICLE.





Figure C-12.  Slow down



	[image: image13.jpg]FIG. 28 MOVE FORWARD

MOVE THE HANDS AND FOREARMS BACKWARD AND
FORWARD, PALMS TOWARD THE CHEST.





Figure C-13.  Move forward



	[image: image14.jpg]FIG.29 MOVE IN REVERSE (FOR STATIONARY VEHICLES)

DAY
FACE THE VEHICLE(S) BEING
SIGNALED. RAISE THE HANDS TO
SHOULDER LEVEL, PALMS TO THE
FRONT. MOVE THE HANDS
FORWARD AND BACKWARD.

NIGHT
HOLD A LIGHT AT SHOULDER
LEVEL; BLINK IT SEVERAL TIMES
TOWARD VEHICLE(S).





Figure C-14.  Move in reverse (for stationary vehicles)



	[image: image15.jpg]FIG. 30 CLOSE DISTANCE BETWEEN VEHICLES AND STOP

FACE THE VEHICLE(S) BEING SIGNALED, EXTEND

THE FOREARMS TO THE FRONT, PALMS INWARD AND

SEPARATED (WIDTH OF THE SHOULDERS). BRING THE
PALMS TOGETHER AS THE VEHICLE(S) APPROACHES
THE VEHICLE(S) MUST STOP WHEN THE PALMS

COME TOGETHER.





Figure C-15.  Close distance between vehicles and stop



	[image: image16.jpg]FIG. 31 STOP ENGINES

EXTEND THE ARM PARALLEL TO
GROUND, HAND OPEN, AND MOVE
THE ARM ACROSS THE BODY IN A
THROAT-CUTTING MOTION.





Figure C-16.  Stop engines



	[image: image17.jpg]FIG. 32 DISMOUNT

EXTEND BOTH ARMS AND RAISE THEM UP AND DOWN





Figure C-17.  Dismount



	[image: image18.jpg]FIG. 33 NEUTRAL STEER (TRACKED VEHICLES)

CROSS THE WRISTS AT THE
THROAT. POINT THE INDEX
FINGER IN DIRECTION OF
STEER. MAKE A FIST OF THE
OTHER HAND.





Figure C-18.  Neutral steer (track vehicles)



	[image: image19.jpg]FIG. 34

STOP (ALTERNATE SIGNAL TO STOP TRACK VEHICLE)





Figure C-19.  Stop (alternate signal to stop track vehicle)



	[image: image20.jpg]FIG.35 BUTTON UP OR UNBUTTON

FOR BUTTON UP PLACE BOTH HANDS, ONE ON TOP OF THE OTHER, ON TOP OF
THE HELMET. THE ARMS ARE BACK AND IN SAME PLACE AS THE BODY. FOR
UNBUTTON, GIVE BUTTON UP SIGNAL. THEN SEPARATE THE HANDS, LEAVING
THEM TO EACH SIDE IN A SLICING MOTION. REPEAT.





Figure C-20.  Button up or Unbutton



	[image: image21.jpg]FIG. 36 MESSAGE ACKNOWLEDGED

HOLD THE FIST OUT WITH THUMB UP.





Figure C-21.  Message acknowledged




EXTINGUISH A FIRE ON AN M113-SERIES VEHICLE

CONDITIONS

Given an M113-series vehicle with fire extinguishers installed and a simulated fire somewhere in the vehicle and a requirement to extinguish the fire.

STANDARDS

A fire has been discovered on board the M113-Series Vehicle, an alert given, location of the fire identified, and troops evacuated. The fire is extinguished by use of the vehicle’s fire extinguisher’s without causing damage to the vehicle and the environment or injury to personnel.

PERFORMANCE MEASURES:

1. Extinguish a Fire in the Engine compartment from outside the vehicle.

WARNING

If CO2 is discharged into the engine compartment while engine is running, engine exhaust may be poisonous. Poisonous gas can injure you. Stop engine before you discharge CO2. If CO2 is discharged while engine is running, do not breathe engine exhaust.

WARNING

Engine fan can blow away CO2 before fire is extinguished. Personnel can get burned and equipment damaged. Stop engine before you operate the fire extinguisher.

NOTE:  Simulate this task. Do not activate the fire extinguishers.

NOTE: Notify chain of command after fixed fire extinguisher has been discharged.

NOTE:  There are two fixed fire extinguishers; one for the engine compartment in all vehicles and one for the turbine compartment in the M58. Both outside fire extinguishers are operated in the same way.

a. Give the alarm by shouting “FIRE”.

b. Evacuate the vehicle.

c. Pull the fuel shut off handle out and turn the master power switch to OFF position. Shut down other operating equipment if possible.

NOTE:  Fixed fire extinguisher release is not the same in all M113-series vehicles.  If you vehicle has a release handle, go to step d1, if you vehicle has a release knob, go to step d2.

d. Locate and activate fixed fire extinguisher.

(1) Remove safety pin and rotate fixed fire extinguisher handle upward to activate fire extinguisher.

(2) Turn fixed fire extinguisher knob to the left to activate fire extinguisher.

2. Extinguish a Fire in the Engine compartment from inside the vehicle.

NOTE:  Simulate this task. Do not activate the fire extinguishers.

a.  Give the alarm by shouting “FIRE”.

b. Pull the fuel shut off handle out and turn the master power switch to OFF position. Shut down operating equipment if possible.

NOTE:  Fixed fire extinguisher release is not the same in all M113-series vehicles.  If your vehicle has a release handle, go to step c1.  If your vehicle has a release knob, go to step c2.

c. Locate and activate fixed fire extinguisher.

(1) Remove safety pin and rotate fixed fire extinguisher handle upward to activate fire extinguisher.

(2) Turn fixed fire extinguisher knob to the left to activate fire extinguisher.

d. Evacuate the vehicle.

3. Extinguish a Fire in the Crew Compartment using the Portable Fire Extinguisher.

WARNING

Fire extinguisher CO2 can cause suffocation and/or severe burns.  Handle the fire extinguisher carefully. Do not bang or drop the cylinder.

NOTE:  Simulate this task. Do not activate the fire extinguishers.
a. Give the alarm by shouting “FIRE”.

b. Pull the fuel shutoff handle out and turn the master power switch to OFF position. Shut down operating equipment if possible.

c. Evacuate the vehicle.

d. Locate the portable fire extinguisher in the right rear of the crew compartment.

e. Remove the portable fire extinguisher.

(1) For vehicles except the M1068, open two clamps and remove portable fire extinguisher from stowed position in personnel compartment.

(2) For M1068 only, pull latch and remove fire extinguisher from the bracket.

f. Operate portable fire extinguisher:

(1) Break fire extinguisher seal and remove safety pin from handle.

(2) Point cone at base of fire.

(3) Squeeze handles.

WARNING

Do not touch cone when using extinguisher. Hands will be severely burned.

(4) Return empty fire extinguisher to the chain of command.
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MAINTAIN THE HULL ON AN M113-SERIES VEHICLE

071-212-0015

CONDITIONS

Given an M113-series vehicle with BII, blank Forms 2404 (Equipment Inspection and Maintenance Worksheet), and a requirement to perform maintenance on the vehicle's hull.

STANDARDS

The required maintenance on the hull of the M113-series vehicle is performed using the procedures in TM 9-2350-277-10, TM 9-2350-266-10 or TM 9-2350-261-10. The hull is lubricated in accordance with the procedures in LO 9-2350-277-12 LO 9-2350-266-12 or LO 9-2350-261-12.  All uncorrected deficiencies are recorded on DA Form 2404 in accordance with DA Pam 738-50 with update, and reported to the chain of command.

PERFORMANCE MEASURES:

1.  Inspect the hull of the M113-series vehicle in accordance with procedures described in TM  9-2350-277-10, TM 9-2350-266-10 or TM 9-2350-261-10.


a.  Check the vehicle's exterior for damage, missing items, and leaks that may have occurred after previous usage.

b.  Check the driver's hatch, commander's hatch, and cargo hatch to ensure the latches and locks function properly and that the seals are not brittle, or failing to seal properly.  

c. 
Check the ramp operation; check the ramp lock and the seals around the ramp and the troop door.

d. 
Check the interior of the vehicle for obvious signs of visible damage and fuel or other fluid leaks. The various classes of fluid leaks are listed below:

    (1) Class 1.  Seepage of fluid is not great enough to form drops but is shown by wetness or color changes.

    (2) Class 2.  Leakage of fluids is great enough to form drops, but drops do not drip from the item being checked.

    (3) Class 3.  Leakage of fluid is great enough to form drops that fall from the item being checked.

e. 
Check the personnel, drivers, and commander's seats; check seat cushions and back rests for rips, tears, holes, and open seams. Check to ensure the seat belts are in serviceable condition and are securely fastened to the hull.

f. 
Check the towing pintle and safety pin to ensure nothing is missing or broken (twist the pintle around several times to ensure it does not bind).

g. 
Check the trailer light receptacle to determine if it is broken or corroded.

h. 
Check the vehicle's lighting system to ensure it is functioning properly.

i. 

Check the driving lights to ensure they function as designed to.

j. 

Check the machine gun mount on the exterior hull for serviceability.

k. 
Check the vehicle's antenna mounts for broken, missing, or corroded connectors and cables.

l. 

Check the vehicles swim shrouds for rips, tears, and loose or missing bolts.

m. Check the vehicles trim vane for loose connections; frayed, broken, or missing cables and pins; as well as cracks in the trim vane itself.

2. 
Apply maintenance procedures on the hull as described in TM  9-2350-277-10, TM 9-2350-266-10 or TM 9-2350-261-10 and LO 9-2350-277-12, LO 9-2350-266-12 or LO 9-2350-261-12.

3. 
Correct operator level shortcomings and deficiencies within the scope of the operator's capabilities.

4. Report all uncorrected shortcomings and deficiencies on DA Form 2404 in accordance with the procedures described in DA Pam 738-750 with updates.

5. Report all uncorrected shortcomings and deficiencies to the chain of command.

PREPARE AN M113–SERIES VEHICLE FOR WATER OPERATIONS

071-212-0016

CONDITIONS

Given an M113-series vehicle, BII, and a requirement to prepare the vehicle for water operation.

STANDARDS

Prepare an M113-series vehicle for water operations, without damage to equipment or injury to personnel.

PERFORMANCE MEASURES:

1.  Prepare vehicle for water operations.

a. Check that engine is off, brakes are set, and carrier is blocked.

b. Check that access covers, drain covers, and final drive drain plugs are in place, straight, and tight.

(1) If access covers, drain covers and final drive drain plugs are not installed correctly, use socket wrench, handle and adapter to install properly.

c. Check that fuel filler caps are snug and not held out of place by keeper chains.

d. Check that driver’s hatch and commander’s cupola periscopes are installed.

(1) Install any periscope that is not installed.

e. Check track shrouds and covers.

(1) Ensure that track shrouds and covers are serviceable, replace if they are unserviceable.

(2) Ensure that shrouds and covers are installed on the vehicle.

WARNING

Carrier could sink and personnel could drown without track shrouds secured in place. Carrier can have a loss of steering without track shrouds. Do not attempt water operations without them.

f. Check front and rear bilge pumps.

(1) Clean debris or obstructions from front and rear bilge pumps.

(2) Clean bilge pump screens.

(3) Remove strainer and clean vent hole in front bilge pump.
(a) Disconnect lead from front bilge pump.

(b) Remove screws and washers securing bilge pump strainer to weld nuts.

(c) Clean vent hole; use a wire and run it back and forth in vent hole a few times.

(d) Install bilge pump strainer.  Secure strainer with washers and screws.

2.  Ensure bilge pumps are operational.

WARNING

If bilge pumps do not work during water operations, carrier can sink; personnel can be killed. Do not attempt water operations if bilge pumps do not operate.

a. Turn MASTER SWITCH ON.

b. Turn BILGE PUMPS switch ON.

c. Check that front and rear bilge pump indicator lights are ON.

d. If water is in bilge, check bilge pump outlets for discharge of water.

e. Check sight glass for presence of water.

f. Turn bilge pumps switch off after conducting operations test.

NOTE: 
If carrier bilge pumps are dry, test bilge pumps using the alternate air method. Do not enter water unless bilge pumps are operational.

3.    Check bilge pumps operation using the alternate air method.

a. Place your hand over bilge pump outlets and feel for a stream of air.

b. If air is not present, check front and rear bilge pumps for debris or obstructions. If debris or obstructions are found, remove and try the alternate air method again.

WARNING

When power plant door detent screw is missing or does not rub against handle when handle is moved to closed position, power plant door can open and take in water during water operation. Carrier can sink and personnel can drown. Do not attempt water operation when detent screw is missing or improperly adjusted. NOTE: If detent screw is missing or does not rub against the handle, notify the chain of command to have the screw replaced or adjusted or to have the handle replaced.

4. Secure power plant door.

a. Rotate handle past detent screw to vertical position between screw and metal stop.

b. Check power plant door seals for breaks, brittleness, cracks, or poor seating.

c. From inside the driver's compartment, push the combat lock handle down to lock the power plant door.

WARNING

Unsecured stowage/load can shift or fall during carrier motion. Personnel can be injured. Secure all stowage/load to eliminate movement regardless of carrier attitude, including inverted position. Carrier can sink and personnel can drown when maximum load (weight of personnel, fuel, and cargo) is exceeded or not properly distributed. Distribute weight of cargo and personnel evenly before entering water.

5. Stow vehicle in accordance with the unit Standing Operating Procedures (SOP) and the vehicle’s load plan.
WARNING

Displaced or damaged ramp and personnel door seals may let water leak into cargo area. Personnel can drown. Check door ramp and seals before closing doors. Do not attempt water operation if there is leakage.

6. Inspect ramp and ramp door for proper operation.
a.
Check that ramp door hinges support door and that the door is tightly secured when locked.

b.
Check ramp door seals for breaks, brittleness, cracks, or poor seating.

c.
Check ramp wire rope for frayed or broken strands.

d.
Check ramp seals for breaks, brittleness, cracks, or poor seating.

e.
Check ramp locks for proper operation and missing parts.

f.
Make sure cotter pin on tow pintle nut is present and properly secured.

g.    If ramp is not operating properly or parts are faulty, notify chain of command.

7. Raise and lock ramp.

a.  Rotate the ramp locking lever forward so ramp is latched tight and secure against seal.

b.  Close and lock the ramp personnel door

     (1) Rotate personnel door handle to lock position.

     (2) Make sure ramp door is tight and secured against seal.

8. Turn interior dome lights switch to the ON position.

WARNING

If hatches are closed during water operation, carrier can sink and personnel can be trapped inside and drown. All hatches must be in open position with locking pins installed during water operation.

9. Open driver and commander’s hatches.

a.  Lift driver’s hatch and install locking pin to secure hatch.

b.  Lift commander’s hatch and install locking pin to secure hatch in open position.

WARNING

Carrier can sink during water operation when trim vane is not extended and locked in place and, for M113A3 Only, flotation bag is not open. Personnel can be killed. Before entering the water, extend and lock trim vane in position for water operation. For M113A3 only, open and secure flotation bag.

10. Extend and lock trim vane by lifting the handle and pushing trim vane forward until handle catches in the striker on the hull.

11. Erect engine grille water barrier; Utilize straps to secure engine grille water barrier.

WARNING

If carrier sinks, personnel can drown when safety belts are fastened. Release safety belts before starting water operation.

12. Perform final safety checks.

a. Ensure safety belts remain unfastened.

b. Use water operations safety checklist from vehicle’s technical manual to perform safety checks.

c. Remove all web gear and packs.

d. Put on life vest, if available.

e. Practice emergency exit procedures, as specified by the vehicle commander.
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MAINTAIN THE GAS PARTICULATE SYSTEM ON AN M113-SERIES VEHICLE

071-212-0017

CONDITIONS

Given an M113-series vehicle with an installed gas particulate system, a blank DA Form 2404 (Equipment Inspection and Maintenance Worksheet), and a requirement to perform operator maintenance on the gas particulate system.

STANDARDS

Scheduled or other required operator maintenance is performed on the gas particulate system of an M113-series vehicle. The system is inspected, corrections are made where required within the operator's level of responsibility, and uncorrected faults are recorded on DA Form 2404 and reported to chain of command.

PERFORMANCE MEASURES:

1. Inspect the air purifier housing.

a. Check for damage to air purifier housing.

b. Ensure spring clip is not missing.

c.   Inspect the hoses for wear, cracks, and holes.

2. Operate the air purifier blower to make sure it functions correctly.

a.  Turn blower on by setting NBC POWER switch to on.

b.  Ensure blower is operating.

     (1) Place your hand over the airflow cap.

     (2) You should feel a flow of air, at the center hole.

c.  Turn blower off when finished by setting NBC LPOWER switch to off.

3. Complete maintenance procedures.

a.  Make corrections as required.

b.  Record all uncorrected faults on DA Form 2404.

c.  Report all uncorrected faults to the chain of command.
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OPERATE THE GAS PARTICULATE SYSTEM ON AN M113-SERIES VEHICLE 

071-212-0018

CONDITIONS

Given an M113-series vehicle with an installed and operational gas particulate system, protective masks as required, and a requirement to operate the system

STANDARDS

Don the protective mask, and make the gas particulate system operational without causing damage to the system components or injury to personnel.  Upon the "All Clear" signal, restore the gas particulate system to nonoperational status and the protective mask to its original storage configuration.

PERFORMANCE MEASURES:

1. Activate the vehicle's gas particulate system and connect the individual masks to the air purifier.

WARNING

Filters and masks of the NBC system will not protect you against carbon monoxide, ammonia, acid, or solvent fumes.  Be sure the carrier is properly ventilated.  

WARNING

Do not let any filters of the NBC system get wet.  Water will destroy their ability to take the deadly chemical and biological agents out of the air.  

WARNING

Contaminated filters must be handled using adequate precautions and must be disposed of by trained personnel.  

WARNING

If it is very cold outside, there is danger of frostbitten lungs from inhaling the cold air.  Do not connect the hoses to your M42-series mask canister until NBC system has been operating at least 15 minutes with the heater turned on.

NOTE:  For operation of M42-series protective mask, refer to TM 3-4240-280-10.

NOTE:  Announce “Gas” to get soldiers to don their protective mask.

a.  All crewmembers must put on their M42-series protective mask. Adjust the mask.

b.  Remove spring clip from air intake openings on air purifier.

NOTE:  Air purifier switches are located near the driver’s seat and in the rear crew compartment.

c.  Turn air purifier switches on.

d.  Couple the hoses leading from the air purifier to the canisters of the M25 or M25A1 protective mask.

e.  If only three outlets are used, cover one of the unused outlets with a solid cap and the other with a cap that has a small hole in it.

2. Deactivate the gas particulate system.

a.
Uncouple the hoses from the mask canisters.

b.
Turn the AIR PURIFIER SWITCHES to the OFF position.

c.
Remove and stow masks and hoses.

d.
Install the spring clip over the air intake openings on the air purifier.

e.   Clean the air purifier housing with a clean cloth as soon as possible after operation of the gas particulate system.

 OPERATE THE M19 PERISCOPE ON AN M113-SERIES VEHICLE

071-212-0019

CONDITIONS

Given an M113-series vehicle, M19 periscope, BII, and a requirement to drive the vehicle across varying terrain in all weather conditions. The vehicle is to be driven during blackout with infrared headlights.

STANDARDS

Install, operate, and adjust the M19 periscope for the driver to drive the M113-series vehicles without causing damage to the equipment or injury to personnel.

PERFORMANCE MEASURES:

1.  Install the M19/M19A1 periscope.

WARNING

High voltage in the M19 periscope can cause serious injury or death.  Voltage could exceed 16,000 volts.  To avoid accidents, observe the following: Always connect power cable to periscope before turning master switch and IR power switch on. Before disconnecting power cable from M19 periscope, always wait at least two minutes after turning IR power and master switch off. Do not disconnect power cable until image disappears from periscope screen. Never touch end of power cable, or allow it to contact metal surfaces.

a. Squeeze latches and push up on plug assembly to release plug assembly from quick release. Tilt plug assembly to remove through opening in quick release.

b. Push two latches upward and lock in position with thumbscrews.

c. Remove straps securing M19 periscope to stowage bracket and remove periscope.

d. Carefully insert periscope in opening in periscope quick release and push upward.

e. Turn thumbscrew to the right to secure periscope to periscope quick release.

f. Turn periscope to locate arm-adjusting knob.  Loosen elevation locking lever and set arm adjusting knob so both ends of elevation arm contact periscope quick release.

2.   Operate the M19 periscope.
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Remove periscope power cable from stowage receptacle on master switch panel. (See Figure C-22)
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                                                               (Figure C-22)
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b.  Connect periscope power cable to periscope. (See Figure C-23)

[image: image30.wmf]                                                             (Figure C-23)
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[image: image32.wmf]c.  Turn Master switch on. (See Figure C-24)

                                                       (Figure C-24)
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[image: image34.wmf]d.  Move IR power to on. (See Figure C-25)

                                                       Figure C-25)

e.  Move driving lights switch to on. (See Figure C-25)

f.  Move driving lights switch to BO drive. (See Figure C-25)

g.  Move IR-BO select Switch to IR. (See Figure C-25)

h.  Loosen clamping screw and adjust headrest.

i.  Turn periscope to the right or left as needed, and tighten azimuth-locking knob.

j.  Adjust periscope in elevation and tighten locking lever.

NOTE:  Some M19 periscopes have adjusting screw to focus eyepiece.  Others have automatic focusing.  

k. Focus eyepiece with right and left adjusting screws.

3. Remove and Stow the M19 periscope.

WARNING

Before disconnecting power cable from M19 periscope, always wait at least 2 minutes after  turning IR POWER and MASTER SWITCH OFF.

a. Move IR power switch to off.

b. Turn Master switch off.
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Remove periscope power cable from periscope. (See Figure C-26)
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                                                           (Figure C-26)

d. Connect periscope power cable to stowage receptacle on master switch panel.

e. Stow excess cable behind fixed fire extinguisher tubing

f. Loosen thumbscrew and grip periscope with both hands.  Disengage latches and remove periscope from quick release.

g. Place M19 in stowage bracket and secure with straps.

h. Insert plug assembly through top of opening in periscope quick release.

i. Squeeze latches on plug assembly and align pins in plug assembly with opening in periscope quick release.  Release latches to secure plug assembly in periscope quick release.
OPERATE THE AN/VVS-2 DRIVER’S NIGHT VIEWER

CONDITIONS

Given an M113-series vehicle, an AN/VVS-2 driver's night viewer, and a requirement to operate the driver's night viewer during limited visibility.

STANDARDS

Install, turn on, and adjust the night vision viewer for the driver to drive the M113-series vehicle safely without causing damage to the equipment or injury to personnel.
PERFORMANCE MEASURES:

1.
Install the AN/VVS-2 driver's night viewer.

       a.    Remove strap assembly, cover, and driver's night viewer (AN/VVS-2) from stowage bracket.

b. Remove straps securing M19 periscope to stowage bracket and remove periscope

c. Install plug, strap assembly, and cover on stowage bracket.

d. Check to see that driver's night viewer is in center detent position so that mount assembly is square with the side of the entrance window housing.  If not, rotate it in its mount until it stops in center detent position.

e. Hold driver's night viewer in an upright position with the window pointing forward and then push entrance window carefully through viewer adapter mount in hatch.

f. Engage forward edge of driver's night viewer mount into forward cleats on forward edge of the viewer adapter mount on the driver's hatch.

g. Push driver's night viewer forward and firmly while tilting rear edge up.

h. Slide rear cleat forward as far as it will go and hand tighten two knurled knobs.

i. Check for secure mounting by simultaneously twisting and pulling down on driver's night viewer.

CAUTION

Remove 2.7-volt battery from battery compartment before connecting driver's night viewer's power cable.  The 2.7-volt battery may explode if not removed before the connection is made.

j. Rotate OFF/BRIGHT rotary switch to off.

k.    Unscrew battery compartment cap and remove 2.7-volt battery.  Reinstall battery compartment cap.

l. Remove night viewer cable from stowage receptacle on master switch panel.

m. Remove cap from driver's night viewer power receptacle and connect viewer power cable plug to power receptacle.

2.    Operate the AN/VVS-2 driver's night viewer using battery power.

        a.  Remove entrance window cover and eyepiece protective cap.

        b.  Return eyepiece protective cap and entrance window cover to stowage bracket.

        c.  Remove driver's night viewer power cable from driver's night viewer.

        d.  Connect driver's night viewer power cable to stowage receptacle on master switch panel.

        e.  Install power cable receptacle cap on driver's night viewer.

f.  Remove battery compartment cap and insert 2.7 volt battery with recessed end (+) first into battery compartment.

NOTE:  The recessed end of the 2.7-volt battery is the positive end (+).  Finger-tighten battery compartment cap securely to ensure firm contact with battery.

                g.  Finger tighten battery compartment cap securely to ensure firm contact with 2.7-volt battery.

                h.  Adjust driver's seat for comfortable viewing at eyepiece.

i.  Rotate OFF/BRIGHT rotary switch to maximum clockwise bright (ON) position and note that a green image is visible in the eyepiece.  

NOTE:  The OFF/BRIGHT rotary switch normally is set to the maximum clockwise bright (ON) position when viewing dim images.  However, if the image display is too bright, contrast will be degraded. Therefore, adjust brightness for best contrast.  

                j.  Set driver's night viewer in straight-ahead (detent) position for normal driving.

k.  When slowly turning carrier or when turning it from a stopped position, driver's night viewer can be rotated out of detent position by twisting it firmly.

l.  If operator normally wears reading glasses, use them while operating driver's night viewer because image appears 20 inches away, which is normal reading distance. If light outside increases, reinstall entrance window protective cover.

NOTE:  Before cleaning entrance window with lens tissue and lens cleaner, gently remove excess dirt and dust from entrance window.

m.  If entrance window becomes rain spotted or dusty, maintain good visibility by first removing driver's night viewer from carrier mount.

n.  Clean entrance window with lens tissue folded into a swab and moistened with lens cleaner, using circular motion.

                o.  Dry entrance window with a clean dry lens tissue, using circular motions.

                p.  Rotate OFF/BRIGHT rotary switch of off.

                q.  Install entrance window cover and eyepiece protective cap on driver's night viewer.

                r.  Unscrew battery compartment cap and remove 2.7-volt battery from driver's night viewer.

NOTE:  Normal battery life is 6 to 8 hours.  Discard 2.7-volt battery after each night's operation.

        s.  Replace battery compartment cap on driver's night viewer.

3.    Operate the AN/VVS-2 driver's night viewer with vehicle power.

CAUTION

Reinstall entrance window protective cover during bright light conditions (daylight, stopped in lighted staging area).  Be aware that 2.7-volt battery can explode and damage driver's night viewer.  Check that 2.7-volt battery is removed from driver's night viewer before operating driver's night viewer with carrier power.

       a.
Remove entrance window cover and eyepiece protective cap.

b. Return eyepiece protective cap and entrance window cover to stowage bracket.

c. Adjust driver's seat for comfortable viewing at eyepiece.

d. Turn MASTER SWITCH ON.

e. Move DNV POWER switch to ON.  

f.  Move driving lights to BO DRIVE.

g. Move BO SELECT switch to OFF.

h. Rotate OFF/BRIGHT rotary switch to maximum clockwise bright (ON) position and note that a green image is visible in the eyepiece.

NOTE:  The OFF/BRIGHT rotary switch normally is set to the maximum clockwise bright (ON) position when viewing dim images.  However, if the image display is too bright, contrast will be degraded. Therefore, adjust brightness for best contrast.

i. Set driver's night viewer in straight-ahead (detent) position for normal driving.

j. When slowly turning carrier or when turning it from a stopped position, driver's night viewer can be rotated out of detent position by twisting it firmly.

k. If operator normally wears reading glasses, use them while operating driver's night viewer because image appears 20 inches away, which is normal reading distance.

l. If light outside increases, reinstall entrance window protective cover.

NOTE:  Before cleaning entrance window with lens tissue and lens cleaner, gently remove excess dirt and dust from entrance window.
CAUTION

Do not open driver's hatch with viewer power connected. The driver's night power cable is not long enough.

m. If entrance window becomes rain spotted or dusty, maintain good visibility by first removing driver's night viewer from carrier mount.

n. Clean entrance window with lens tissue folded into a swab and moistened with lens cleaner, using circular motion.

o. Dry entrance window with a clean dry lens tissue, using circular motions.

p. Move driving lights switch to OFF.

q. Move DNV POWER switch to OFF.

r. Turn MASTER SWITCH OFF.

s. Install entrance window cover and eyepiece protective cap on driver's night viewer.

4. Remove and Stow the AN/VVS-2 driver's night viewer.

a. Rotate OFF/BRIGHT rotary switch to OFF.

b. Disconnect viewer power cable from driver's night viewer and reinstall power cable connector.

c. Connect night viewer power cable to stowage receptacle on master switch panel.

d. Stow excess cable behind fixed fire extinguisher tubing.

e. Rotate driver's night viewer to straight-ahead (detent) position.

f.
Hold driver's night viewer firmly, while loosening two knurled knobs, slide rear cleat back.

g.
Tilt the eyepiece end forward and carefully lower driver's night viewer.

h.
Carefully wipe off any dirt or moisture from driver's night viewer.

i.
Remove strap assembly, plug, and cover from stowage bracket.

j.
Install driver's night viewer in stowage bracket and secure with strap assembly and cover.

k.
Install plug assembly in viewer adapter mount and secure with rear cleat and two knurled knobs.
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START AN M113-SERIES VEHICLE USING AUXILIARY POWER

071-212-0020

CONDITIONS

Given an M113-series vehicle with a dead battery, an operational vehicle equipped with 24-volt power system and receptacle for auxiliary power cable, an auxiliary power cable (slave cable), and a requirement to start the M113-series vehicle using auxiliary power. Engine cranks slowly, and voltmeter indicates low on battery charge level.

STANDARDS

Start the engine of the M113-series vehicle, which has discharged batteries, using a slave cable, and another vehicle with 24-volt system without causing damage to equipment, the environment or injury to personnel.

PERFORMANCE MEASURES:

1. Prepare vehicles for auxiliary start.

WARNING

If batteries are frozen, do not attempt to slave start vehicle.  Explosion can occur causing injury to personnel and damage to equipment.  Do not park live vehicles head to head with dead vehicle.  Either vehicle could jump forward.  Stay clear of area between vehicles during starting operations.

WARNING

Don not park live vehicles head to head with a dead vehicle.  Either vehicle could jump forward. Stay clear of area between vehicles during starting operations.

a. Check that Master switch is off on both carriers.

b. Remove cap from auxiliary power receptacle on both carriers. (See Figure C-27)
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                                                            (Figure C-27)

NOTE:  Step c should be done if your M113A3 earner is equipped with an M8 alarm system.  If you do step c, reconnect leads and install distribution box cover after starting problem has been corrected.

c. Remove distribution box cover and disconnect M182 mount cable leads 509B and 509C before jump.

WARNING

Electrical slave cable can be improperly connected causing electrical spark or fire.  Personnel can be killed or injured.  Equipment can be damaged.  Match connector guide lug and cable prongs with receptacle hole.

d. Connect slave cable to auxiliary power receptacle on disabled carrier.

e. Connect slave cable to auxiliary power receptacle on source carrier.

2. Start engines.  

        a.  Start engine on source vehicle.  Run engine on source vehicle at a fast idle (1000 rpm) for 5-10 minutes to show charging on BATT GEN indicator.

NOTE:
The instructor should assist the student with starting the vehicle if the student has not been trained how to start the engine.

b. Start engine on disabled vehicle.

WARNING

Electric sparking can burn you.  Equipment can be damaged.  Make sure to disconnect slave cable carefully not to cause any sparks.

3. Remove slave cables.

 a.  Disconnect slave cable from auxiliary power receptacle on both carriers.

 b.  Replace cap on auxiliary power receptacle on both carriers.
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DRIVE AN M113-SERIES VEHICLE

071-212-0016
CONDITIONS

Given an M113-series vehicle, BII, and a requirement to drive the vehicle across varying terrain in all weather conditions.

STANDARDS

Starts the M113-series vehicle, drives it safely, and negotiates varying terrain and obstacles under all environmental conditions and during times of limited visibility without causing damage to the vehicle or injury to personnel.

PERFORMANCE MEASURES:

WARNING

Engine exhaust gas is deadly poison. Make sure power plant access panels are closed tight before you start the engine.

1. Prepare to start engine.

CAUTION 

Do not operate vehicle while both fuel return lines are closed.  Engine damage will result.

a.  Check that power plant compartment access panels are closed tight.

     (1) Place power plant access panels in bulkhead supports and center between vertical stops.

     (2) Position clamps over power plant access panels and tighten t-bolts.

b. Position shoulder harness over your shoulders.  Adjust lap seat belt.  Insert lap seat belt tongue through left and right shoulder harness ends and fasten lap seat belt.  Adjust shoulder harness fit. (See figure C-28)
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                                                                 (Figure C-28)

c.  Check that the parking brake is set.

(1)  Depress and hold brake pedal.

(2)  Pull up on parking brake handle to set parking brake.

(3)  Release brake pedal.

NOTE:
If the tactical situation permits, the horn should be sounded to warn the soldiers that the engine is about to be started.

WARNING

During engine start damage to radio components can occur.  Make sure that radio power switch is OFF before starting engine. See TM 11-5820-498-12.

d.  Put on CVC helmet and connect to intercom control box.

WARNING

On M113A3 vehicle, if transmission controller is set to SL position, and steering wheel is not centered to engage locking pin, carrier may pivot steer and injure personnel.  Steering Wheel must be centered when starting engine. 

e. On M113A3 vehicle, center steering wheel and place transmission controller in SL position to lock steering wheel. 

f. Turn MASTER SWITCH ON.

g. Check that MASTER SWITCH ON indicator light is on.

h. On M113-series vehicle, check that STEERING LOCKED indicator light is on.

i. Check that PARKING BRAKE indicator light is on.

j. Check that BATT GEN indicator points to yellow zone.

k. Check that FUEL LEVEL page indicates amount of fuel in fuel tanks.

l. Check that ENGINE OIL LOW PRESS warning light is on.

m. Check that ENGINE COOLANT LOW LEVEL warning light is not on.

n. Check that tow start handle is pushed in all the way.

o. Push in fuel cutoff control.

2. Start the engine.

WARNING

If tactical situation permits, horn should be sounded to warn personnel that engine is about to be started.

a.  Press HORN switch.

CAUTION

 Pressing START switch for more than 15 seconds at temperatures above +40 degrees F can damage starter.  Do not press START switch for more than 15 seconds at a time.  If engine does not start on first try, wait at least 30 seconds and try again, until engine starts, but no longer than 15 seconds.

b. If engine does not start on first try, wait 30 seconds and try again.  If engine does not start after three times, notify chain of command.

c. Check that ENGINE OIL LOW PRESS warning light goes off within 10 seconds after engine starts.

d. Check that BATT GEN indicator points to green zone.

e. Run engine at 1000-1200 rpm for 3-5 minutes.

f. Reduce engine to idle speed (650-700) rpm).
NOTE:  If temperature is below -25F and engine coolant heater was used to warm coolant prior to engine start procedures, shutdown engine coolant heater.

3. Start engine when temperature is –25 to +40 degrees F or –32 to +4 degrees C.

a. Turn MASTER POWER switch ON.

b. Check that MASTER POWER indicator switch is ON.

c. Push FUEL SHUTOFF CONTROL in.

d. Press HORN switch.

e. Check instrument panel and warning lights panel for unusual readings.  Indicators should read as follows:

(1)  MASTER SWITCH ON  light - ON

(2) ENGINE OIL warning light – ON

(3) EQPT BAT voltage meter - needle in green or yellow zone

(4) Voltage meter - needle in green or yellow zone

(5) FUEL LEVEL indicator - indicates amount of fuel in right or left fuel tank, depending on setting of FUEL TANK switch.

NOTE:  All other lights and indicators should be off.

NOTE:
See TM 9-2350-277-10 for the additional step for the M981A3 (FIST Vehicle).

f. Press and hold START switch.

g. Press and hold AIR BOX HEATER switch.

h. Hold both START and AIR BOX HEATER switches for approximately 45 seconds.

i. If engine does not start, press and hold both START and AIR BOX HEATER switches. 

j. Hold AIR BOX HEATER switch for 10 seconds, then release for 3-4 seconds.  The engine should start within two of these attempts.  If engine starts, go to step l.

k. If engine does not start, release AIR BOX HEATER and START switches.  Notify the chain of command that AIR BOX HEATER and/or engine should be checked.

NOTE:  Steps 1-8 are for vehicles equipped with glow plugs only.

    (1) Push hand throttle in.

    (2) Momentarily move GLOW PLUG switch up and release.

NOTE:  GLOW PLUG switch is spring loaded to off position.  Do not hold the GLOW PLUG switch in the on position.

(3) Wait for glow plug WAIT indicator to come on and begin flashing (approximately 35 seconds). 

CAUTION
Do not engage START switch for more than five seconds at a time.  Do not move engine throttle.

NOTE:
If engine START switch is not pushed within one minute after glow plug WAIT indicator begins flashing, glow plug WAIT indicator will go off.

(4)
Push START switch and hold until engine starts, but no longer than five seconds at a time.

(5) If engine does not start on first attempt, wait 10 seconds and try again.

CAUTION

If engine fails to start after four attempts or when glow plug WAIT indicator goes out, stop start procedure.

    (6) Repeat step 5 two more times if necessary. If engine still as not started, notify the chain of command.

NOTE: 
After engine starts, WAIT indicator will stop flashing and stay on steady for one minute after START switch is released.

(7) After engine starts, slowly increase engine speed until engine has reached a minimum speed of 1200 RPM. Do not exceed 1800 RPM.

(8) Reduce engine speed to 1000-1200 RPM. Maintain this speed until engine reaches normal operating temperature (190 degrees to 230 degrees F).

CAUTION

If WAIT indicator does not go out after engine starts, or if WAIT indicator flashes during first 35 seconds, notify the chain of command.

l. Check that ENGINE OIL LOW PRESS waning light goes off within 10 seconds after engine starts.

m. Check that BATT GEN indicator points to green zone.

n. Run engine for 3 to 5 minutes at a normal idle.

o. Set hand throttle control to idle engine at 1200 to 1500 rpm for 5 minutes.

p.
Stop engine by pulling out fuel cutoff control.

q.
Perform a normal mild-temperature start.

r.
Place gear-selector lever in the 2-3 range.

s.
Set hand throttle control for 800 to 1000 rpm, and run engine for at least 10 minutes to warm up transmission.

t.
Run engine at 1000 to 1200 rpm for about 5 minutes or until ENGINE COOLANT TEMPERATURE GAGE indicates 185 degrees F.

u.
Reduce engine to idle speed (650-700 rpm). 

4. Drive the M113-series vehicle.

WARNING

Carrier movement can throw you from your seat and injure you. Use of seat belts is mandatory. See warning in front of manual.

WARNING

Carrier noise can cause permanent hearing damage.  Double hearing protection must be worn.  See warning in front of manual.

WARNING

Vehicle operation during hot weather may result in heat stress to crew members. Crew members should limit their exposure to high temperature and humidity based on local heat index warnings.

WARNING

Sticking or failed linkages can cause carrier crash. Personnel can be killed or injured.  If accelerator pedal does not operate smoothly, or engine does not return to idle when accelerator pedal is released, do no drive carrier.

WARNING

Unlatched hatch cover could swing and injure personnel.  Make sure hatches are latched and secure.

WARNING

Do not attempt to change carrier forward or reverse movement by shifting until carrier comes to a complete stop.  Above four miles per hour, if you attempt to shift into reverse (or forward), the carrier will continue in the direction you are moving when you attempted to make the change.  Failure to follow the above instructions could result in injury or death to personnel and destruction of equipment or property.

NOTE:  The crossdrive transmission is designed not to change direction of movement at speeds above four miles per hour.  If you attempt to shift into reverse while moving forward, above four miles per hour, the transmission will not go into reverse even with the shift lever to "R" (reverse), and the carrier will continue to move forward when you accelerate.  Likewise, if you attempt to shift into a forward gear while moving above four miles per hour in reverse, the carrier will continue to move in reverse when you accelerate.

WARNING

Brake pedal is very sensitive.  Applying brakes hard can cause carrier to stop suddenly.  Personnel could be injured.  Apply brake pressure lightly and with caution.

CAUTION

Avoid engine wear.  For prolonged idling (over 5 minutes) set engine speed at 1000 to 1200 rpm.

CAUTION

TRANS OIL LOW PRESS warning light may come on when brakes are released.  Light should go out

 when engine speed reaches about 1200 rpm.  If it does not, stop engine and chain of command.

WARNING

If a track vehicle gets out of control and overturns, it is safer to stay in the vehicle than to try to get out while the vehicle is still moving.  You may receive slight injuries from being thrown against metal parts; but if you try to leave the vehicle, it may roll over and crush you.  Once the vehicle stops moving, get out as fast as possible because spilled fuel and oil may catch on fire.  The first thing the driver should do in such an emergency is shut off the engine and turn off the master switch to minimize the fire hazard.

a. Release parking brake.

     (1) Depress and hold brake pedal.

     (2) Push down on parking brake handle to release parking brake.

     (3) Let up on brake pedal.

b. Press HORN switch.

c. Depress and hold brake pedal.

d. Select driving range desired.

e. Release brake pedal and slowly press accelerator pedal until carrier starts moving.

f. Pull left lateral or turn steering wheel to the left to turn carrier to the left when driving forward.

g. Pull right lateral or turn steering wheel to the right to turn carrier to the right when driving forward.

WARNING

Operating carrier in reverse is dangerous due to limited vision and reversed steering. Always post ground guides before you back up.

h.

Place transmission controller in R position.

i.
 Turn steering wheel to the left or hold right lateral to turn the rear of the carrier to right when 
  backing up.

j.    Turn steering wheel to the right or hold left lateral to turn the rear of the carrier to left when backing up.

CAUTION

Avoid pivot steering on soft soil or gravel.  Track may come off.  After pivoting, drive ahead at least one carrier length to clear track. Power unit can be damage.  Do not pivot steer when carrier is moving.

NOTE:
Use pivot steer only when normal turns cannot be made in close areas.  Stop carrier before making pivot steer.

k.  Place transmission in PV position

l.  Turn steering wheel to the left and press accelerator pedal to pivot left.

m.  Turn steering wheel to the right and press accelerator pedal to pivot right.

n.  To stop carrier, press down on brake pedal with smooth, gradual pressure.

5. Operate the M113-series vehicle over adverse terrain and environment.

a. Actions at start of driving mission.

(1) Use the 1-2 range until you get used to driving the carrier.

(2) Take care not to oversteer or go too fast, especially on hard pavement.  You could lose control of the carrier.

b. Actions when crossing a ditch or trench.

CAUTION

Maximum width of trench safely crossed is 5½ feet (1.6 m). Vehicle will get stuck in trenches or ditches wider than 5½ feet (1.6 m).

(1) Approach trench straight on.

(2) Decelerate as the carrier approaches the edge of a ditch or trench.

(3) Use gear range 1 or 1-2.  Just as carrier bottoms out in a ditch or trench, accelerate and use full power as the carrier starts to climb.  Maximum width of trench safety crossed is 5 1/2 feet (1.6 m). (See Figure C-29)
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                                                              (Figure C-29)

c. Actions when climbing and descending steep grades.

CAUTION

Maximum grade that the M113-series vehicle will negotiate is 60%.

(1) Accelerate as the carrier climbs a grade. 

(2)  Decelerate at the top of the grade and during descent.

(3) Use 1 range for 30% to 60% grades and 1-2 range for up to 30% grades. (See figure C-30)

(4) Descend grades slowly. Shift to a lower range before starting down. Approach bottom cautiously to avoid digging in.

(5) Don’t use engine and transmission as the main means of slowing the vehicle when descending on a steep grade, utilize brakes or laterals to hold vehicle speed down.

                                (Figure C-30)

d. Actions when driving on side slopes.

WARNING

Vehicle can roll over and kill or injure personnel. Do not drive on side slopes steeper than 30%. This is the maximum percentage of side slope that the M113-series vehicle will safely negotiate.

(1) Steer in a series of short turns on side slopes rather than one long even turn.  This allows debris to feed out of the tracks. 

(2)  Use gear range 1 to 1-2. (see Figure C-31)

                                                                     (Figure C-31)

e. Actions when driving over obstacles.

CAUTION

Obstacles higher than 24 inches (61 cm) can damage the vehicle. Do not drive over obstacles higher than 24 inches (61 cm).

(1) Place gear shift in range 1 or 1-2.

(2) Approach obstacle straight on and drive slowly over the obstacle.

f. Actions when driving and parking on snow, ice, or mud.

(1) Driving on snow, ice or mud.

(a) Use a low transmission range that moves vehicle smoothly without digging in.

(b) Drive slowly to avoid skidding.

(c) Slow vehicle smoothly before making a turn.

(d) If vehicle breaks through crest of deep snow or soft soil, steer vehicle straight to get back on crest.

CAUTION

Sharp turns on snow, ice, or mud can cause vehicle to throw a track. Make a series of small wide turns instead of one sharp one.

NOTE:

If you drive often in snow, ice, mud or heavy brush, remove track shrouds. Do not drive on snow covered slopes unless you have to. If you do, drive your vehicle as straight up and down the slope as possible.

(2) Stopping on snow, ice or mud.
(a) If possible, stop vehicle on firm and solid ground.

(b) If tactical situation permits, park vehicle in a sheltered area with front of carrier faced away from the wind.
(c) Clear snow, ice, and mud off road wheels and tracks after parking.
(d) If tactical situation requires that you park in a low area where water may freeze under tracks, put brush or branches under the tracks.
g. Actions pertaining to the vehicle, that the driver must observe while driving.

(1)
If any warning light comes on! STOP ENGINE.

(2)
Check engine coolant temperature gage.  If temperature rises above 230 degrees F, STOP ENGINE.

6. Stop the M113-series vehicle

WARNING

M113A3-series vehicle can pivot steer when transmission controller is in SL position and steering lock pin is not engaged.  Personnel can be killed or injured.  Make sure transmission controller is in SL and steering wheel is centered to engage steering lock pin (steering locked indicator light should be ON) unless carrier is to be steered.

a. Bring carrier to a complete stop

b. Turn steering wheel to center position and place transmission controller in SL position to lock steering wheel.

c. Set parking brake.

CAUTION

For the M113A3-series vehicle, in cold weather the brakes should be locked only long enough to allow you to block the carrier tracks.  Release the brakes after blocking the tracks.

(1) Depress and hold brake pedal.

(2) Pull up on parking brake handle to set parking brake.

(3) Release brake pedal.

d. For the other M113-series vehicles, lock the steering levers and place the gear selector lever to N.

CAUTION

In cold weather, stopping engine without a cooling down period can damage engine.  Do not stop engine before coolant temperature reaches 185 degrees F or lower.

e. Run engine at 1000-1200 rpm for 3 to 5 minutes.

f. Return engine to idle speed (650-700 rpm).

g. Pull fuel cutoff control all the way out to stop engine.

h. Turn MASTER SWITCH OFF.

NOTE:  If temperature is below -25 degrees F start engine coolant heater.  

i. If no further operation is desired, proceed as follows:

(1) Turn off lights, radio, and any other electrical equipment that is on.  

(2) If you have a personnel heater kit that has been running, wait for heater to stop itself before you turn it off.
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