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STUDENT OUTLINE

OPERATING THE MK23 ON GRADES

TERMINAL LEARNING OBJECTIVE:
Given an M series vehicle and references, and under the supervision of a qualified operator, operate M series Vehicle On-Road per the references and without injury to personnel and damage to equipment. (3531.01.02)

ENABLING LEARNING OBJECTIVES: 

Given an MK series vehicle and references, operate engine per references.  (3531.01.02f)

Given an MK series vehicle and references, perform basic on-road vehicle maneuvers per the references. (3531.01.02g)

Given an MK series vehicle and references, maintain forward control of the vehicle per the references. (3531.01.02i)


OUT LINE:  

1.  GENERAL:

a.  When operating in mountainous or hilly terrain, gravity plays a major role.  On steep downgrades, gravity causes the speed of your vehicle to increase.  On an upgrade, gravity slows you down.  The steeper the grade, the longer the grade and the heavier the load, the more you will have to use the vehicles lower gears to climb hills or mountains.


b.  As you operate the vehicle in hilly or mountainous terrain, you must maintain an appropriate safe speed, choose the appropriate gear and use proper braking techniques.  Whenever possible, plan ahead and obtain information about any long steep grades along your planned route of travel.


c.  When driving on a downgrade, you must go slowly enough that the brakes can hold you back without getting too hot.  If the brakes become too hot, they will start to `fade`.  


d.  If your brakes begin to fade, you have to apply greater force to get the same stopping power.  As you continue to apply greater force to the brakes, the brakes continue to fade until eventually you lose breaking ability. 

2.  ENGINE BRAKE:

a.  The MK series vehicles are equipped with an engine compression brake systems, or “Jake brakes”.  

(1)  They are called Jake brakes, because Jacobs Vehicle Systems is the original manufacturer of this sort of braking system.  

(2)  The engine compression brake is used mainly on steep downgrades to help slow the vehicle.  

(3)  The “Jake brake” uses the engine’s compression to provide braking power.  This brake is useful when driving down steep grades.

(4)  By reducing the amount of compression in the cylinders, the “Jake brake” reduces the horsepower available from the engine, allowing gravity and friction to slow the vehicle.

(5)  Use of the engine brake helps to reduce wear on the service brakes.


b.  There are several rules concerning the use of the engine brake that you need to know.  If you do not follow these rules, you can cause injury to yourself or other personnel as well as damage to the vehicle.



(1)  The engine brake will not work if you push on the accelerator.



(2)  Do not apply the engine brake if your engine speed is:




(a)  Over 2100 rpm




(b)  Below 1000 rpm in third gear




(c)  Below 800 rpm in second gear




(3)  The engine brake will not work with the transmission in first gear 



(4)  DO NOT use the engine brake when you are operating off-road or on wet or icy roads.

(5)  In order to use the engine brakes safely, you must have good traction on all tires.  If you use the engine brakes on loose or slick surface, it can cause the vehicle to skid.

(6)  The engine brake should be used in combination with the service brakes to obtain maximum braking efficiency.



(7)  For example, you are on a long downgrade and notice that the service brakes are not slowing you down as fast as they should, possibly because the service brakes are overheating.  Engaging the engine brake immediately will allow you to slow the vehicle down without damage to the service brake system, as long as the engine speed is within the proper limits.


c.  The engine brake does not operate simply by stepping on the brake pedal.  There are several steps you must perform before the engine brake is engaged.

(1)  The engine brake switch is a two-position switch.  When the switch is in the up position, the engine brake is engaged.  The down position turns the engine brake OFF.

(2)  The HIGH MED LOW switch is three-position switch.  The down position sets a low level of engine braking, the center position sets a medium level of engine braking, and the up position sets a high level of engine braking.

(3)  Once the engine brake switch is in the on position and the HIGH, MEDIUM, LOW switch is set to LOW, lift your foot off the accelerator.  The vehicle will automatically slow down. If more braking power is required, set the selector switch to the MED or HIGH position.  

(4)  Depressing the accelerator pedal will cause the engine to brake to disengage. 


d.  For example, you are operating on a downgrade with a posted speed of 30 MPH.  This should be your maximum safe speed as you travel down this hill.  The best way to maintain your safe speed is to use both the engine brake and service brake. 

(1)  First, set the engine brake switch to ON, and HIGH, MEDIUM, LOW switch to LOW.

(2)  Once traveling speed reaches 30 MPH, apply the service brake.  Continue to apply the service brake until your speed has been reduced to approximately 5 MPH below your safe speed, in this case 25 MPH.

(3)  As you continue down the hill, gravity will cause your speed to increase. Each time that your speed increases to your safe speed of 30 MPH, apply your service brakes until you slow to 25 MPH.  Repeat this process until you have reached the bottom of the hill.



(4)  When you reach the bottom of the hill, you should disengage the engine brake.

(5)  Set the HIGH, MEDIUM, LOW switch to the LOW position, and then set the engine brake switch to the OFF position.

3.  FACTORS:

a.  When operating in hilly or mountainous terrain, your speed should be determined by several factors:

(1)  Total weight of the vehicle and cargo.

(2)  Length and steepness of the grade

(3)  Road conditions

(4)  Weather


b.  If a speed limit is posted, or there is a ‘Maximum Safe Speed’, never exceed the speed shown.  Pay close attention to all warnings signs, especially those indicating the length and steepness of the grade.


c.  When operating on long steep downgrades, gravity causes the speed of your vehicle to increase.  You must select an appropriate safe speed and select a lower gear before starting down hill.


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


e.  Once you are traveling downhill and your speed increases, you should NOT downshift.  Forcing an automatic transmission into a lower gear at a high speed could damage the engine and the transmission.


f.  Operating a large vehicle can be dangerous.  

g.  Operating in hilly or mountainous terrain can be especially dangerous because there are many hazards that can affect vehicle handling including falling rocks, mudslides after a heavy rain, and animals running out into the highway.


h.  Weather conditions can also cause dangerous situations.

(1)  A summer downpour can cause the side of a slope to erode, sending mud, rocks, and even trees onto the road.



(2)  A winter snowstorm can affect your visibility.  

(3)  A sudden spring freeze can cause patches of ‘black ice’, which is almost undetectable.

(4)  Always have an emergency plan in the back of your mind as to how you would handle and type of situation.


i.  A frustrated or impatient driver can be just as dangerous as the mountain roads you are traveling on.  As a driver becomes impatient at being stuck behind a slow moving vehicle, they may make driving decisions that could cause an accident.


j.  Some mountain roads have a lane specially designated for `Slow Moving Traffic`.  If a slow lane is designated, you should operate in this lane to help avoid accidents.


k.  There are special ramps on steep mountain slopes that are designated to safely stop runaway vehicles.  Runaway truck ramps are covered with several layers of sand and loose gravel.  The escape ramp should only be used in an emergency, such as when you lose total braking capability.

4.  UP-HILL GEAR SELECTION:


a.  When traveling through a hilly mountainous area, it is important to remember that the heavier the load your vehicle is carrying, the harder the engine has to work.  Proper use of the gear ranges will minimize stress on the engine.


b.  As you begin to travel uphill, select third gear on the transmission range selector.  As vehicle speed decreases, the transmission will automatically downshift to maintain engine power.



(1)  For uphill grades less than 10 %, CTIS should be set to highway (HWY).  

(2)  For uphill grades between 10 and 25%, CTIS should be set to Cross Country (CC) setting


c.  Extreme uphill grades can cause wheel slippage, which in turn can cause driveline damage.  

(1)  For grades greater than 25%, the initial CTIS setting should be CC.  

(2)  If wheels start to slip, adjust CTIS to Mud, Sand or Snow (MSS) setting.  

(3)  If wheels continue to slip, stop the vehicle and adjust CTIS to the emergency (EMER) setting.  

(4)  Be sure to check system gauges often during operation.


d.  Once the grade is crested, it may be necessary to engage the engine brakes.  You may also need to make other adjustments in order to maintain safe operating conditions as you travel downhill.  Be sure to check system gauges often.


e.  Verify that the CTIS setting is correct for the operating conditions.


f.  Whenever you are operating in mountainous or hilly terrain, you should always be following:

Watch for posted warning signs indicating the length and steepness of a grade.

Obey the posted speed limit.

Keep a constant eye on your instrument panel and the traffic around you.

