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STUDENT OUTLINE

CROSS COUNTRY DRIVING

TERMONAL LEARNING OBJECTIVES:
Given an M series vehicle references, and under the supervision of a qualified operator, operate M-Series Vehicle Off-road per the references and without injury to personnel or damage to equipment. (3531.01.03)

Given an M series vehicle references, and under the supervision of a qualified operator, operate M-Series Vehicle in Limited Vision Conditions per the references and without injury to personnel or damage to equipment (3531.01.05)

ENABLING LEARNING OBJECTIVES:

Given an M series vehicle references, and under the supervision of a qualified operator, operate M-Series Vehicle Off-road per the references and without injury to personnel or damage to equipment. (3531.01.03f)

Given references and an MK series vehicle, operate MK series vehicle at night with Service Lights per the references (3531.01.05b)

Given references and an MK series vehicle in blackout conditions, operate MK Series vehicle at night using blackout lights per the references.  (3531.01.05d)

OUTLINE

1.  CROSS-COUNTRY OPERATIONS:

a.  Cross-country driving differs greatly from highway driving typically involves driving on either non-paved gravel roads or lower grade secondary roads, or possibly even dirt roads.


b.  Typically, sharp curves, sudden bends, steep hills, short sight distances and dips are features of cross-country roads and terrain.  Gravel roads are particularly difficult and dangerous due to their loose surface.  Skids and spinouts under these conditions are potential hazards.


c.  The safest way to operate on cross-country terrain is to reduce the vehicle speed and to keep a firm grip on the steering wheel.


d.  The speed limit on cross-country roads is generally lower than on highways.  Operating a vehicle at highway speeds on unpaved back roads is unsafe and would likely result in an accident.


e.  In this section of the lesson, you will learn about the angle of approach needed to safely ascend and descend on a side slope.  You will also learn to operate the vehicle on a side slope.


f.  Start up the hill at a slow, steady speed.  The MK23 is equipped with traction control system, which will reduce wheel slippage in order to maintain vehicle traction.


g.  The MK23 has an automatic transmission, which means that the transmission can automatically select the gear ratio for optimal performance based on speed and engine RPM’s.  


h.  However, when you are ascending a steep grade, you may need to manually downshift on order to maintain the vehicle’s forward motion.  

(1)  Generally, you should use third gear or lower.  

(2)  To manually downshift, briefly let up on the accelerator.  

(3)  Use the down arrow to select a lower gear.


i.  CTIS settings:

(1)  For grades between 10% and 25%, your initial CTIS setting should be the CC mode. 

(2)  If the wheels start to slip, then change the CTIS setting to Mud, Sand, Snow (MSS) mode.  



(3)  If the wheels continue to slip, change the CTIS controller to the Emergency (EMER) mode.  

(4)  Gradually apply the throttle pedal and release the service brake pedal as you regain traction.


j.  Once you have reached the top of the hill, adjust the transmission range selector the CTIS controller to the appropriate setting for the road ahead.


k.  Descending a hill, especially a steep grade, can be dangerous.  To maintain control of the vehicle’s speed, you will need to select the safest gear, as well as use the engine compression brake.


 l.  The engine brake allows you to use the braking effect of the engine to control the vehicle speed and helps to avoid brake fade.



(1)  The engine brake operates best when engine speed is between 1650 and 2100 RPM.  

(2)  The engine brake will disengage below 1000 RPM in 3rd gear and below 800 RPM in 2nd gear.

(3)  DO NOT allow the engine speed to go above 2100 rpm or damage to the engine can result.

(4)  The engine brake should only be used when the route you are traveling is dry and hard.  Using the engine brake on wet, loose or slippery surfaces can cause your vehicle to skid.


m.  A good rule of thumb to follow when selecting a gear is to use one gear lower than you used to go up the hill.  In other words, if you were in third gear going up the hill, then you should use second gear going down the hill.


n.  On long or steep downgrades, the service brakes should be used only as an aid to the engine brake.  Establish and maintain a safe speed as you travel downhill.

2.  OPERATING ON SIDE SLOPES:

a.  Whenever possible, driving sideways, or parallel, to the face of a slope should be avoided.  Traveling across a slope sideways is very dangerous.  This is particularly dangerous.  This is particularly true on soft surfaces such as sand because the terrain can give way


b.  DO NOT travel diagonally across a slope unless absolutely necessary.


c.  If you must traverse a side slope:

(1)  Select the lowest gear possible.  

(2)  CTIS should be set to either the CC or the MSS mode.  

(3)  Always choose the smallest angle possible when moving across a slope and keep the vehicle moving.  

(4)  Avoid any abrupt steering maneuvers.  Turn slowly and cautiously.


d.  To avoid sliding sideways on a slope, choose the most direct route possible.  

e.  If the vehicle begins to slide down sideways, steer in the direction of the slide – NOT against it.  Follow the direction of the slide and gently bring the vehicle back to the intended direction of travel.


f.  To reduce the chance of an accident, always inspect a slope before traversing it and select the smallest angle of approach.


g.  Look for rocks or other obstacles that may be hidden in the grass.  Also look for ditches or sudden drops.  These types of hazards are dangerous because they increase the angle of the vehicle and ultimately result in the vehicle rolling over.

3.  OBSTACLE AVOIDANCE:

a.  To avoid obstacles as well as prevent damage to the MK23 and injury to personnel when operating in a cross-country situation, you should:

(1)  Check ground clearance.

(2)  Survey the route prior to traversing an obstacle, if possible.

(3)  Reduce the vehicle’s speed to increase reaction time and braking ability.


b.  A ditch is generally a long narrow trench.  These are several steps that you must follow in order to cross a ditch properly.

(1)  Before crossing a ditch, stop the vehicle and inspect the terrain for any obstacles.  Select the clearest path to cross.



(2)  Select a low gear, such as first or second gear.  

(3)  DO NOT approach the ditch straight an oblique angle.  The vehicle should approach in such way that one wheel on an axle leaves the ditch as the opposite wheel on the same axle returns.

(4)  If you are crossing a ditch and need additional traction, lowering the tire pressure will help to increase the traction.  Changing the CTIS setting to MSS mode will lower the tire pressure.

(5)  DO NOT stop the vehicle until you have completed crossing the ditch.  The vehicle should be kept moving so that the momentum will aid the vehicle as it crosses the ditch.


c.  Ravines are formed naturally by running water.  The MK23 can easily cross a ravine if you follow a few simple steps and take adequate precautions before entering a ravine.

(1)  Before you attempt to cross the ravine, stop the vehicle.  Inspect the sides of the ravine.  Look for loose ground and obstacles.  Be sure to visually examine the opposite bank as well.  Select the best path to cross.  If water is flowing in the ravine, check its depth.



(2)  Select a low gear, such as the first or second gear.  

(3)  Slowly enter the ravine at a right angle.  

(4)  Use the service brake as needed to maintain a slow speed.  

(5)  Ease the front wheels into the ravine so that both wheels strike the bottom at the same time.

(6)  As your wheels touch the bottom of the ravine, begin to accelerate. Continue to accelerate so that the vehicle has enough momentum to climb the opposite bank.


d.  In rough, rocky terrain, drive slowly and traverse obstacles with care.  Try to avoid driving over large rocks if possible.  

(1)  If you are unable to avoid a large rock, remember that the area between the vehicle’s wheels can get hung up on the rock.  

(2)  Drive over the rock using the tires to prevent damage to the vehicle.  

(3)  Try to achieve a “rolling” effect by braking as the tire rides over the top of the rocks so that the axle settles gently on the other side.


e.  When operating in wooded terrain, pay close attention to the area immediately surrounding the vehicle.  

(1)  In order for the vehicle to pass safely through the area, the path of travel should be at least wider than the width between the vehicle mirrors.  Whenever possible, use established trails to make travel easier.

(2)  A tall stump or a large fallen tree, if straddled, can seriously damage the axles, tires or other vehicle components.



(3)  Beware of low hanging tree limits.  Tarp bows can be broken and cargo covers can be ripped.  

(4)  Whenever possible, survey the route before you travel through it and, if practical remove any limbs that might impede your progress.

(5)  To ensure adequate vehicle clearance when operating in a wooded area, you may have to remove low hanging branches and build up the ground around fallen trees.  In addition, you may need to remove the cargo cover as well as tarps and bows from the vehicle. 

