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Quick Links Download this manual. Table of Contents. Seats and Restraint Systems Features
and Controls Starting and Operating Your Vehicle. Instrument Panel Warning Lights, Gages, and
Indicators. Driving Your Vehicle Your Driving, the Road, and Your Vehicle. Service and
Appearance Care Windshield Wiper Blade Replacement. Maintenance Schedule Customer
Assistance and Information Customer Assistance and Information. Light service support
vehicle lssv military truck, enhanced mobility package emp pages. This manual includes the
latest information at the time it was printed. We reserve the right to make changes after that
time without further notice. Page 3 Safety Warnings and Symbols There are a number of safety
cautions in this book. A notice tells about something that can damage the vehicle. Page 5 These
are some examples of symbols that may be found on the vehicle Page 8 Section 1 Airbag
System Page Power Seats Power Seats If your vehicle has this feature, there will be a control on
the outboard side of the front seat s. Horizontal Control: Raise or lower the front of the seat by
raising or lowering the forward edge of the control. Raise or lower the rear of the seat by raising
or lowering the rear edge of the control. Turn the knob counterclockwise to increase lumbar
support and clockwise to decrease lumbar support. Heated Seats If your vehicle has this
feature, the controls are located on the outboard side of the front seats. To manually recline
your seatback, lift the lever on the outboard side of the seat. Release the lever to lock the
seatback where you want it. Pull up on the lever and without pushing on the seatback, the seat
will go to an upright position. Even if you buckle up, your safety belts can not do their job when
you are reclined like this. The shoulder belt can not do its job because it will not be against your
body. Page Rear Seats Seatback Latches Your vehicle may be equipped with front seatbacks
that fold forward to let people get into the rear seat or to access the storage area behind the
seat. To fold the front seatback forward, push the lever on the side of the seat rearward and pull
the seatback forward. Page 15 2. Grasp the loop located on the side of the seatback you want to
fold and pull until you hear a click. Fold the seatback down. Repeat Steps 2 and 3 to fold down
the other seatback. Page 16 Rear Seat Operation Extended Cab If your vehicle has an extended
cab, there may be a forward folding seat in the rear area. To fold the rear seat down, pull down
on the bottom of the seat until the seat is in place. The rear seat storage compartments must be
in the rearward position before folding the seat down. It also tells you some things you should
not do with safety belts. Here is why: They work. You never know if you will be in a crash. If you
do have a crash, you do not know if it will be a bad one. A few crashes are mild, and some
crashes can be so serious that even buckled up, a person would not survive. Page 19 Put
someone on it. Get it up to speed. Then stop the vehicle. The rider does not stop. Page 20 The
person keeps going until stopped by something. In a real vehicle, it could be the windshield
With safety belts, you slow down as the vehicle does. You get more time to stop. You stop over
more distance, and your strongest bones take the forces. That is why safety belts make such
good sense. You may be an excellent driver, but if you are in an accident â€” even one that is
not your fault â€” you and your passengers can be hurt. Page 23 3. Pick up the latch plate and
pull the belt across you. Do not let it get twisted. The shoulder belt may lock if you pull the belt
across you very quickly. If this happens, let the belt go back slightly to unlock it. Then pull the
belt across you more slowly. Page 24 The lap part of the belt should be worn low and snug on
the hips, just touching the thighs. In a crash, this applies force to the strong pelvic bones. And
you would be less likely to slide under the lap belt. If you slid under it, the belt would apply
force at your abdomen. Page 25 What is wrong with this? The shoulder belt is too loose. It will
not give nearly as much protection this way. In a crash, you would move forward too much,
which could increase injury. Page 26 What is wrong with this? The belt is buckled in the wrong
place. In a crash, the belt would go up over your abdomen. The belt forces would be there, not
at the pelvic bones. Page 27 What is wrong with this? The shoulder belt is worn under the arm.
It should be worn over the shoulder at all times. In a crash, your body would move too far
forward, which would increase the chance of head and neck injury. Page 28 What is wrong with
this? The belt is twisted across the body. In a crash, you would not have the full width of the
belt to spread impact forces. The belt should go back out of the way. Before you close the door,
be sure the belt is out of the way. If you slam the door on it, you can damage both the belt and
your vehicle. Like all occupants, they are more likely to be seriously injured if they do not wear
safety belts. A pregnant woman should wear a lap-shoulder belt, and the lap portion should be
worn as low as possible, below the rounding, throughout the pregnancy. When you sit in the
center front seating position, you have a lap safety belt, which has no retractor. To make the
belt longer, tilt the latch plate and pull it along the belt. Accident statistics show that unbelted
people in the rear seat are hurt more often in crashes than those who are wearing safety belts.
Rear passengers who are not safety belted can be thrown out of the vehicle in a crash. Page 33
2. Push the latch plate into the buckle until it clicks. Pull up on the latch plate to make sure it is
secure. When the shoulder belt is pulled out all the way, it will lock. If it does, let it go back all

the way and start again. Page 34 The safety belt locks if there is a sudden stop or a crash. The
safety belt also locks if you pull the belt very quickly out of the retractor. Rear safety belt
comfort guides provide added safety belt comfort for older children who have outgrown booster
seats and for small adults. Page 36 2. Slide the guide under and past the belt. The elastic cord
must be under the belt. Then, place the guide over the belt and insert the two edges of the belt
into the slots of the guide. The elastic cord must be under the belt and the guide on top. Page
Safety Belt Pretensioners 4. Buckle, position and release the safety belt as described in Rear
Seat Passengers on page Make sure that the shoulder belt crosses the shoulder. To remove and
store the comfort guides, squeeze the belt edges together so that you can take them out of the
guides. If you have a choice, a child should sit in a seat that has a lap-shoulder belt to get the
additional restraint a shoulder belt can provide. Here two children are wearing the same belt.
The belt can not properly spread the impact forces. In a crash, the two children can be crushed
together and seriously injured. A belt must be used by only one person at a time. Here a child is
sitting in a seat that has a lap-shoulder belt, but the shoulder part is behind the child. If the child
wears the belt in this way, in a crash the child might slide under the belt. A baby does not weigh
much â€” until a crash. During a crash a baby will become so heavy it is not possible to hold it.
Page 42 What are the different types of add-on child restraints? Page 44 A rear-facing infant
seat B provides restraint with the seating surface against the back of the infant. The harness
system holds the infant in place and, in a crash, acts to keep the infant positioned in the
restraint. A booster seat can also help a child to see out the window. Page Where To Put The
Restraint When choosing a child restraint, be sure the child restraint is designed to be used in a
vehicle. If it is, it will have a label saying that it meets federal motor vehicle safety standards.
Then follow the instructions for the restraint. It can help restrain the child restraint during a
collision. For it to work, a top strap must be properly anchored to the vehicle. Some top
strap-equipped child restraints are designed for use with or without the top strap being
anchored. Page Top Strap Anchor Location When using a top strap-equipped child restraint in a
rear outboard seating position of a crew cab model, route the top strap over the top of the
seatback. Then, attach it to the anchor point for that seating position. Top Strap Anchorage B.
Seatback Latch There are top strap anchors on the back wall behind each rear seating position.
You must pull the seatback forward to access the top strap anchors A. Top strap routing loops
B. Top strap anchors C. There are two top strap anchorages on the center of the back wall
located behind a removable cover for the rear seating positions. For crew cabs, there are
anchors for each outboard seating position. For extended cabs with rear seats, there are
anchors for each rear seating position. Page 53 A. Lower Anchorage B. Put the child restraint
on the seat. Page 57 1. See Airbag Off Switch on page If your child restraint is forward-facing,
always move the seat as far back as it will go before securing it in this seat. See Manual Seats
on page or Power Seats on page See Top Strap on page if the child restraint has one. If your
child restraint does not have the LATCH system, you will be using the lap-shoulder belt to
secure the child restraint in this position. Page 59 4. Pull the rest of the shoulder belt all the way
out of the retractor to set the lock crew cab only. To tighten the belt, push down on the child
restraint, pull the shoulder portion of the belt to tighten the lap portion of the belt and feed the
shoulder belt back into the retractor. The restraints will not work properly. Page 61 If your child
restraint does not have the LATCH system, you will be using the lap-shoulder belt to secure the
child restraint in this position. Be sure to follow the instructions that came with the child
restraint. Secure the child in the child restraint when and as the instructions say. Page 62 5. Pull
the rest of the shoulder belt all the way out of the retractor to set the lock. Page 65 If your child
restraint does not have the LATCH system, you will be using the lap-shoulder belt to secure the
child restraint in this position. Page 66 5. Page 68 Here are the most important things to know
about the airbag system: CAUTION: You can be severely injured or killed in a crash if you are
not wearing your safety belt â€” even if you have airbags. Wearing your safety belt during a
crash helps reduce your chance of hitting things inside the vehicle or being ejected from it.
Page Where Are The Airbags There is an airbag readiness light on the instrument panel which
shows the airbag symbol. The system checks the airbag electrical system for malfunctions. The
light tells you if there is an electrical problem. See Airbag Readiness Light on page for more
information. If your vehicle has a roof-mounted side impact airbag for the driver and the person
seated directly behind the driver, it is located in the ceiling above the side windows. Page 72 If
your vehicle has a roof-mounted side impact airbag for the right front passenger and the person
seated directly behind that passenger, it is located in the ceiling above the side windows. You
can lock the doors again by using the door lock. Page 78 Child age 1 to There are parts of the
airbag system in several places around your vehicle. A damaged restraint system may not
properly protect the person using it, resulting in serious injury or even death in a crash. To help
make sure your restraint systems are working properly after a crash, have them inspected and

any necessary replacements made as soon as possible. They could operate the power windows
or other controls or even make the vehicle move. The children or others could be badly injured
or even killed. Do not leave the keys in a vehicle with children. When a new vehicle is delivered,
the dealer provides the owner with a pair of identical keys and a key code number. Operation is
subject to the following two conditions: 1. Page Remote Keyless Entry System Operation
Remote Keyless Entry System Operation If your vehicle has this feature you can lock and
unlock your doors and disarm or arm your theft-deterrent system from about 3 feet 1 m up to 30
feet 9 m away using the remote keyless entry transmitter. See Content Theft-Deterrent on page
for additional information. Page Battery Replacement Matching Transmitter s to Your Vehicle
Each remote keyless entry transmitter is coded to prevent another transmitter from unlocking
your vehicle. If a transmitter is lost or stolen, a replacement can be purchased through your
dealer. Remember to bring any remaining transmitters with you when you go to your dealer.
When a door is locked, the handle will not open it. You increase the chance of being thrown out
of the vehicle in a crash if the doors are not locked. Remove the ignition key and press L lock to
lock all the doors at once. To unlock all the doors, press U unlock. With this feature, you can
lock the rear doors so they cannot be opened from the inside by passengers. The security lock
lever is located on the inside edge of each rear door. Page Lockout Protection Lockout
Protection If you have power door locks, this feature protects you from locking your key in the
vehicle when the key is in the ignition and a door is open. Page 93 Removing the Tailgate Follow
these steps if you want to remove the tailgate: 1. Lift up slightly on the entire tailgate assembly.
Remove the retaining cables from both ends of the tailgate by pulling upward on the clip. Then,
push forward so the larger part of the hole on the bracket is over the bolt. They can be
overcome by the extreme heat and suffer permanent injuries or even death from heat stroke.
Never leave a child, a helpless adult, or a pet alone in a vehicle, especially with the windows
closed in warm or hot weather. Page Power Windows Power Windows The power window
controls are located on the armrest of each door. Page Sliding Rear Window Sliding Rear
Window If your vehicle has this feature, squeeze the latch in the center of the window and slide
the glass to open it. When you close the window, be sure the latch is engaged. Sun Visors To
block glare, pull the visor down. It can also be detached from the center mount and moved to
the side to block glare from that direction. Passlock enables fuel if the ignition lock cylinder is
turned with a valid key. If a correct key is not used or the ignition lock cylinder is tampered with,
the fuel system is disabled and the vehicle will not start. Page Ignition Positions Ignition
Positions With the key in the ignition switch, you can turn to four different positions. It is a
theft-deterrent feature. You will only be able to remove your key when the ignition is turned to
LOCK. Page Depending on the outside temperature, the engine starter may continue cranking
the engine up to approximately four seconds after you release the ignition key. This is normal.
Page Engine Coolant Heater Your vehicle may be equipped with this feature. You will get easier
starting and better fuel economy during engine warm-up. Usually, the coolant heater should be
plugged in a minimum of four hours prior to starting your vehicle. Page Automatic
Transmission Operation Your automatic transmission has a shift lever on the steering column.
It features an electronic shift position indicator within the instrument cluster. Your vehicle has
an automatic transmission shift lock control system. Then, slowly let up on the clutch pedal as
you slowly press down on the accelerator pedal. The repairs would not be covered by your
warranty. To get the most satisfaction out of four-wheel drive, you must be familiar with its
operation. Read the part that follows before using four-wheel drive. Page Indicator lights in the
buttons show you which setting you are in. If the lights do not come on, you should take your
vehicle in for service. The preferred method for shifting out of four-wheel low is to have your
vehicle moving 1. Set the parking brake and apply the regular brake pedal. See Parking Brake
on page for more information. Pull the bottom edge of the lever, located above the parking
brake pedal, with the parking brake symbol, to release the parking brake. If the ignition is on
when the parking brake is released, the brake system warning light will go off. So, be sure the
transfer case is in a drive gear, two-wheel high 2H or four-wheel high 4H or four-wheel low 4L
â€” It contains the gas carbon monoxide CO , which you cannot see or smell. It can cause
unconsciousness and death. Your vehicle can roll. Do not leave your vehicle when the engine is
running unless you have to. If you have left the engine running, the vehicle can move suddenly.
Page Mirrors Mirrors Manual Rearview Mirror While sitting in a comfortable driving position,
adjust the outside rearview mirror so you can see clearly behind your vehicle. Grip the mirror in
the center to move it up or down and side to side. Page Compass Operation Automatic Dimming
Rearview Mirror with Compass and Temperature Display The vehicle may have an automatic
dimming rearview mirror with a compass, temperature display, and map lamps. Mirror Operation
The mirror automatically changes to reduce glare from headlamps behind you. A time delay
feature prevents rapid changing from the day to night positions while driving under lights and

through traffic. If the mirror is not adjusted for compass variance, your compass could give
false readings. The mirror is set in zone eight upon leaving the factory. It will be necessary to
adjust the compass to compensate for compass variance if you live outside zone eight. Page
Outside Manual Mirrors Temperature Display Operation The outside air temperature is displayed
in the window located at the lower center of the mirror face. Press and hold the far right button
for four seconds and release. This will change the temperature reading between degrees
Fahrenheit, degrees Celsius, or turn the display off. Page Outside Convex Mirror If the mirror
begins making a ratcheting sound, the mirror has reached the end of its travel and can go no
farther in that direction. To stop the sound, reverse the mirror direction using the control pad.
The mirrors can be manually folded inward to prevent damage when going through an
automatic car wash. Cupholder s Your vehicle may have two cupholders located on the lower
part of the front doors as well as two cupholders located at the front end of the console.
Vehicles with bench seats may have cupholders attached to the front of the center seat. Page
Assist Handles Assist Handles Your vehicle may have assist handles to be used when getting
out of your vehicle. If your vehicle has assist handles, they may be located above the front
passenger door if you have a regular cab, or above the front and rear passenger doors if you
have an extended cab or crew cab. Page Lift the lid to access the storage box. To open a
storage box, unhook the bottom of the latches and lift the two latches on each side of the
storage box. Air Outlets. See Outlet Adjustment on page Instrument Panel Cluster. See
Instrument Panel Cluster on page They also let police know you have a problem. Page Tilt
Wheel Tilt Wheel A tilt wheel allows you to adjust the steering wheel before you drive. If you
have the tilt steering wheel, you can raise it to the highest level to allow more room for the
driver to enter and exit the vehicle. The tilt lever is located on the left side of the steering
column, under the turn signal lever. These positions allow you to signal a turn or a lane change.
To signal a turn, move the lever all the way up or down. To return to low-beam headlamps, pull
the multifunction lever toward you. Then release it. When the high beams are on, this indicator
light on the instrument panel cluster will also be on. Page Windshield Wipers Windshield Wipers
You control the windshield wipers by turning the band with the wiper symbol on it. Mist : For a
single wiping cycle, turn the band to mist. Hold it there until the wipers start. Then let go. The
wipers will stop after one wipe. If you want more wipes, hold the band on mist longer. Off : This
position turns the system off. On : This position activates the system. You could be startled and
even lose control. Keep the cruise control switch off until you want to use cruise control. Press
the set button at the end of the lever, then release the button and the accelerator pedal. Exterior
Lamps : Turn the knob, located to the right of this symbol, to choose one of the four exterior
lamp positions. Off : Turn the knob to this position to turn off all exterior lamps including the
DRLs. Page Headlamps On Reminder Headlamps on Reminder If a door is open, a reminder
chime will sound when your headlamps or parking lamps are manually turned on and your key
is out of the ignition. To turn off the chime, turn the headlamp switch to off and then back on.
Page Fog Lamps There is a delay in the transition between the daytime and nighttime operation
of the Daytime Running Lamps DRL and the automatic headlamp system so that driving under
bridges or bright overhead street lights does not affect the system. The DRL and automatic
headlamp system will only be affected when the light sensor sees a change in lighting lasting
longer than the delay. Page Exterior Cargo Lamps Exterior Cargo Lamps You can use the cargo
lamps if you need more light in the cargo area of your vehicle or in the top-box storage units.
Press this button, located on the driver side of the instrument panel near the exterior lamp
control to turn the cargo lamps on and off. Page Exit Lighting Exit Lighting With exit lighting,
the interior lamps will come on when you remove the key from the ignition. The lamps will not
come on if the dome override button is pressed in. Your ashtray is located at the front of your
center console area. The ashtray can be removed for cleaning. When the ashtray is removed,
this area can also be used as a cupholder. Turn the knob clockwise or counterclockwise to
increase or decrease the fan speed. Page Outlet Adjustment to make adjustments to help with
fuel economy while still maintaining the selected temperature. The air conditioning system
removes moisture from the air, so you may sometimes notice a small amount of water dripping
underneath your vehicle while idling or after turning off the engine. Defogging and Defrosting
Fog on the inside of windows is a result of high humidity moisture condensing on the cool
window glass. The pictures will help you locate them. Warning lights and gages can signal that
something is wrong before it becomes serious enough to cause an expensive repair or
replacement. Page Instrument Panel Cluster Instrument Panel Cluster Your instrument panel
cluster is designed to let you know at a glance how your vehicle is running. You will know how
fast you are going, about how much fuel you have used, and many other things you will need to
know to drive safely and economically. Your odometer shows how far your vehicle has been
driven, in either miles used in the United States or kilometers used in Canada. The odometer

mileage can be checked without the vehicle running. Page Airbag Readiness Light Airbag
Readiness Light There is an airbag readiness light on the instrument panel, which shows the
airbag symbol. The system check includes the airbag sensors, the airbag modules, the wiring
and the crash sensing and diagnostic module. When you turn the airbag off switch to the on
position, the on indicator will come on. Shifting when the indicator light is on will help you get
the best fuel economy. Page Anti-Lock Brake System Warning Light When the ignition is on, the
brake system warning light will also come on when you set your parking brake. The light will
stay on if your parking brake does not release fully. If the gage pointer is near the top of the
gage, the engine is too hot. It means that your engine coolant has overheated. If you have been
operating your vehicle under normal driving conditions, you should pull off the road, stop your
vehicle and turn off the engine as soon as possible. Page Notice: If you keep driving your
vehicle with this light on, after awhile, your emission controls may not work as well, your fuel
economy may not be as good, and your engine may not run as smoothly. This could lead to
costly repairs that may not be covered by your warranty. Page Have you recently changed
brands of fuel? If so, be sure to fuel your vehicle with quality fuel. See Gasoline Octane on page
Poor fuel quality will cause your engine not to run as efficiently as designed. You or others
could be burned. Check your oil as soon as possible and have your vehicle serviced. The light
will stay on until the engine starts. If the vehicle fails to start, see Passlock If the light comes on
continuously while driving and stays on, there may be a problem with the Passlock Fuel Gage
When the ignition is on, the fuel gage tells you about how much fuel you have remaining in the
fuel tank. The DIC can display information such as the trip odometer and personalization
features. Page The following are the available modes: Lock 1 default : On vehicles with an
automatic transmission, this mode locks all of the doors when the vehicle is shifted out of
PARK P and unlocks all of the doors when the vehicle is shifted into PARK P. Page Dic
Warnings And Messages DIC Warnings and Messages Warning messages are displayed on the
DIC to notify the driver that the status of the vehicle has changed and that some action may be
needed by the driver to correct the condition. More than one message may appear at one time.
Check the oil in your vehicle as soon as possible and have your vehicle serviced by your GM
dealer. See Engine Oil on page and Scheduled Maintenance on page for more information.
Press and release the reset stem to acknowledge the message and clear it from the DIC display.
Press and hold the hour button until the correct hour appears on the display. The display will
show the selection. TUNE: Turn this knob to select radio stations. SEEK : Press the right or the
left arrow to go to the next or to the previous station and stay there. TUNE : Turn this knob to
select radio stations. Turn the knob to increase or to decrease. The display will show the bass
or the treble level. If a station is weak or noisy, decrease the treble. Press this button to see the
message. The message may display the artist, song title, call in phone numbers, etc. If the entire
message is not displayed, parts of the message will appear every three seconds. The CD should
begin playing. Press and hold this pushbutton for less than two seconds to advance at six times
the normal playing speed. Press and hold it for more than two seconds to advance at 17 times
the normal playing speed. The CD should begin playing and the CD symbol will appear on the
display. Press and hold this pushbutton for less than two seconds to advance at 10 times the
normal playing speed. Press and hold it for more than two seconds to advance at 20 times the
normal playing speed. Page To change the default on the display, press the DISPL knob until
you see the display you want, then hold this knob for two seconds. The radio will produce one
beep and the selected display will now be the default. INFO Information : Press this knob to
switch the display between the radio station frequency and the time. The display will show the
bass, midrange, or treble level. Press the TYPE button to activate program type select mode.
This CD player will hold up to six CDs. To insert one CD, do the following: 1. Turn the ignition
on. Press and release the LOAD button. Wait for the indicator light, located to the right of the
slot, to turn green. Page To eject multiple CDs, do the following: 1. This feature is capable of
saving 20 track selections. To save tracks into the song list feature, perform the following steps:
1. Turn the CD player on and load it with at least one CD. Page To delete the entire song list,
perform the following steps: 1. Turn the CD player on. S-LIST will appear on the display. If the
radio is moved to a different vehicle, it will not operate and LOC will appear on the display.
Please start with a very important safety device in your vehicle: Buckle up. Page Drunken
Driving Drunken Driving Death and injury associated with drinking and driving is a national
tragedy. It is the number one contributor to the highway death toll, claiming thousands of
victims every year. Page According to the American Medical Association, a lb 82 kg person who
drinks three 12 ounce ml bottles of beer in an hour will end up with a BAC of about 0. Page But
the ability to drive is affected well below a BAC of 0. Research shows that the driving skills of
many people are impaired at a BAC approaching 0. All drivers are impaired at BAC levels above
0. They are the brakes, the steering, and the accelerator. All three systems have to do their work

at the places where the tires meet the road. Sometimes, as when you are driving on snow or ice,
it is easy to ask more of those control systems than the tires and road can provide. ABS is an
advanced electronic braking system that will help prevent a braking skid. When you start your
engine and begin to drive away, your anti-lock brake system will check itself. You may hear a
momentary motor or clicking noise while this test is going on. Page Braking In Emergencies
The anti-lock system can change the brake pressure faster than any driver could. The computer
is programmed to make the most of available tire and road conditions. This can help you steer
around the obstacle while braking hard. As you brake, your computer keeps receiving updates
on wheel speed and controls braking pressure accordingly. This is especially useful in slippery
road conditions. The system operates only if it senses that one or both of the rear wheels are
spinning or beginning to lose traction. Page Steering Steering Power Steering If you lose power
steering assist because the engine stops or the system is not functioning, you can steer but it
will take much more effort. Steering Tips Driving on Curves It is important to take curves at a
reasonable speed. Page Steering In Emergencies Steering in Emergencies There are times when
steering can be more effective than braking. If the level of the shoulder is only slightly below the
pavement, recovery should be fairly easy. Ease off the accelerator and then, if there is nothing
in the way, steer so that your vehicle straddles the edge of the pavement. For one thing,
following too closely reduces your area of vision, especially if you are following a larger vehicle.
Also, you will not have adequate space if the vehicle ahead suddenly slows or stops. Page Loss
Of Control Loss of Control Let us review what driving experts say about what happens when the
three control systems â€” brakes, steering, and acceleration â€” do not have enough friction
where the tires meet the road to do what the driver has asked. Also, see Anti-Lock Brakes under
Braking on page If your vehicle does not have four-wheel drive, you should not drive off-road
unless you are on a level, solid surface. Put heavier items as far forward as you can. Page
Environmental Concerns Environmental Concerns Off-road driving can provide wholesome and
satisfying recreation. However, it also raises environmental concerns. Page Scanning The
Terrain Controlling your vehicle is the key to successful off-road driving. One of the best ways
to control your vehicle is to control your speed. Here are some things to keep in mind. Ruts,
troughs or other surface features can jerk the wheel out of your hands if you are not prepared.
When you drive over bumps, rocks, or other obstacles, your wheels can leave the ground. Page
Driving Uphill Approaching a Hill When you approach a hill, you need to decide if it is one of
those hills that is just too steep to climb, descend or cross. Steepness can be hard to judge. On
a very small hill, for example, there may be a smooth, constant incline with only a small change
in elevation where you can easily see all the way to the top. Page Driving Downhill Here are
some things you must not do if you stall, or are about to stall, when going up a hill. This could
cause loss of control and a serious accident. Apply the brakes lightly when descending a hill
and use a low gear to keep vehicle speed under control. If this happens, you have to decide
whether to try to drive across the incline. Page Stalling On An Incline Stalling on an Incline If
your vehicle stalls when you are crossing an incline, be sure you and your passengers get out
on the uphill side, even if the door there is harder to open. If you get out on the downhill side
and the vehicle starts to roll over, you will be right in its path. You cannot accelerate as quickly,
turning is more difficult, and you will need longer braking distances. It is best to use a low gear
when you are in mud â€” the deeper the mud, the lower the gear. Page If the water is not too
deep, drive slowly through it. At faster speeds, water splashes on your ignition system and your
vehicle can stall. Stalling can also occur if you get your tailpipe under water. And, as long as
your tailpipe is under water, you will never be able to start your engine. One reason is that some
drivers are likely to be impaired â€” by alcohol or drugs, with night vision problems, or by
fatigue. It can take a second or two, or even several seconds, for your eyes to re-adjust to the
dark. When you are faced with severe glare, as from a driver who does not lower the high
beams, or a vehicle with misaimed headlamps, slow down a little. Page The heavier the rain, the
harder it is to see. Even if your windshield wiper blades are in good shape, a heavy rain can
make it harder to see road signs and traffic signals, pavement markings, the edge of the road,
and even people walking. So much water can build up under your tires that they can actually
ride on the water. This can happen if the road is wet enough and you are going fast enough.
When your vehicle is hydroplaning, it has little or no contact with the road. Page City Driving
City Driving One of the biggest problems with city streets is the amount of traffic on them. You
will want to watch out for what the other drivers are doing and pay attention to traffic signals.
Page Freeway Driving Freeway Driving Mile for mile, freeways â€” also called thruways,
parkways, expressways, turnpikes, or superhighways â€” are the safest of all roads. But they
have their own special rules. The most important advice on freeway driving is: Keep up with
traffic and keep to the right. Drive at the same speed most of the other drivers are driving. Then
use your turn signal. Just before you leave the lane, glance quickly over your shoulder to make

sure there is not another vehicle in your blind spot. Once you are moving on the freeway, make
certain you allow a reasonable following distance. Are all windows clean inside and outside?
You would then have poor braking or even none going down a hill. You could crash. Shift down
to let your engine assist your brakes on a steep downhill slope. Also see Tires on page Page
What is the worst time for this? Wet ice. Very cold snow or ice can be slick and hard to drive on.
But wet ice can be even more trouble because it may offer the least traction of all. You should
probably stay with your vehicle unless you know for sure that you are near help and you can
hike through the snow. This can cause deadly CO carbon monoxide gas to get inside. CO could
overcome you and kill you. You cannot see it or smell it, so you might not know it is in your
vehicle. The method known as rocking can help you get out when you are stuck, but you must
use caution. The hooks are provided at the front of your vehicle. You may need to use them if
you are stuck off-road and need to be pulled to some place where you can continue driving.
This weight is called the vehicle capacity weight and includes the weight of all occupants, cargo
and all nonfactory-installed options. If you do have a heavy load, you should spread it out.
Similar appearing vehicles may have different GVWRs and capacity weights. Page Towing
Towing Towing Your Vehicle Consult your dealer or a professional towing service if you need to
have your disabled vehicle towed. See Roadside Assistance Program on page Page Four-Wheel
Drive Vehicles Use the following procedure to tow your vehicle with all four wheels on the
ground: 1. Drive the vehicle to be towed into position behind the tow vehicle. Firmly set the
parking brake. Never tow your vehicle with the rear wheels on the ground. You or others could
be injured. Page 4. Make sure the wheels are straight before towing. For manual transmission
vehicles, make sure the wheels are straight before proceeding to the next steps. Page Trailer
Connections Trailer Connections If your vehicle is equipped with trailering provisions, see the
instruction sheet in the glovebox for more information. But trailering is different than just
driving your vehicle by itself. Trailering means changes in handling, acceleration, braking,
durability and fuel economy. Successful, safe trailering takes correct equipment, and it has to
be used properly. It depends on how you plan to use your rig. For example, speed, altitude, road
grades, outside temperature and how much your vehicle is used to pull a trailer are all
important. And, it can also depend on any special equipment that you have on your vehicle.
Page Weight Of The Trailer Tongue Weight of the Trailer Tongue The tongue load A of any trailer
is an important weight to measure because it affects the total or gross weight of your vehicle.
The Gross Vehicle Weight GVW includes the curb weight of the vehicle, any cargo you may
carry in it, and the people who will be riding in the vehicle. Page Trailer Brakes Trailer Brakes If
your trailer weighs more than 1, lbs kg loaded, then it needs its own brakes â€” and they must
be adequate. Page Following Distance Following Distance Stay at least twice as far behind the
vehicle ahead as you would when driving your vehicle without a trailer. This can help you avoid
situations that require heavy braking and sudden turns. When towing at high altitude on steep
uphill grades, consider the following: Engine coolant will boil at a lower temperature than at
normal altitudes. Page Maintenance When Trailer Towing 4. Reapply the regular brakes. Page
Section 5 Tires Page Service Service Your dealer knows your vehicle best and wants you to be
happy with it. We hope you will go to your dealer for all your service needs. You will get genuine
GM parts and GM-trained and supported service people. We hope you will want to keep your GM
vehicle all GM. It tells you much more about how to service your vehicle than this manual can.
To order the proper service manual, see Service Publications Ordering Information on page This
may cause wind noise and affect windshield washer performance. Check with your dealer
before adding equipment to the outside of your vehicle. Do not use fuel containing methanol. It
can corrode metal parts in your fuel system and also damage the plastic and rubber parts. That
damage would not be covered under your warranty. To help avoid injuries to you and others,
read and follow all the instructions on the pump island. Turn off your engine when you are
refueling. Do not smoke if you are near fuel or refueling your vehicle. Fuel can spray out on you
if you open the fuel cap too quickly. This spray can happen if your tank is nearly full, and is
more likely in hot weather. Open the fuel cap slowly and wait for any hiss noise to stop. Static
electricity discharge from the container can ignite the gasoline vapor. You can be badly burned
and your vehicle damaged if this occurs. Pull the handle with this symbol on it. It is located
inside the vehicle on the lower left side of the instrument panel. Release the secondary latch on
the hood. It is located below the front center of the hood. Page Engine Oil A. Windshield Washer
Fluid. Coolant Recovery Tank. See Engine Coolant on page Power Steering Fluid Reservoir low
in engine compartment. See Power Steering Fluid on page But you must use the right kind. This
section explains what kind of oil to use. These numbers on an oil container show its viscosity,
or thickness. Do not use other viscosity oils such as SAE 20W Oils meeting these requirements
should also have the starburst symbol on the container. Failure to use the recommended oil can
result in engine damage not covered by your warranty. Anytime your oil is changed, reset the

system so it can calculate when the next oil change is required. See Engine Compartment
Overview on page for more information on location. Page How To Check How to Check Because
this operation can be a little difficult, you may choose to have this done at the dealership
service department. If you do it yourself, be sure to follow all the instructions here, or you could
get a false reading on the dipstick. Keep the engine running. See Recommended Fluids and
Lubricants on page A cold check is used only as a reference. Page Hydraulic Clutch Hydraulic
Clutch The hydraulic clutch linkage in your vehicle is self-adjusting. See Engine Compartment
Overview on page for reservoir location. See the instructions on the reservoir cap. If you use
this coolant mixture, you do not need to add anything else. CAUTION: Turning the radiator
pressure cap when the engine and radiator are hot can allow steam and scalding liquids to blow
out and burn you badly. Page Radiator Pressure Cap Radiator Pressure Cap Notice: If the
pressure cap is not tightly installed, coolant loss and possible engine damage may occur. Be
sure the cap is properly and tightly secured. Coolant Recovery Tank B. Engine Cooling Fan C.
Radiator Pressure Cap If the coolant inside the coolant recovery tank is boiling, do not do
anything else until it cools down. Do not touch them. If you do, you can be burned. Do not run
the engine if there is a leak. If you run the engine, it could lose all coolant. Page Notice: In cold
weather, water can freeze and crack the engine, radiator, heater core and other parts. Use the
recommended coolant and the proper coolant mixture. Coolant contains ethylene glycol and it
will burn if the engine parts are hot enough. You can remove the radiator pressure cap when the
cooling system, including the upper radiator hose, is no longer hot. Turn the pressure cap
slowly counterclockwise about one full turn. If you hear a hiss, wait for that to stop. A hiss
means there is still some pressure left. Page Engine Fan Noise 6. Start the engine and let it run
until you can feel the upper radiator hose getting hot. Watch out for the engine cooling fan. See
Engine Compartment Overview on page for the location of the reservoir. If it is not have your
brake system checked to see if there is a leak. Disc brake pads have built-in wear indicators that
make a high-pitched warning sound when the brake pads are worn and new pads are needed.
Its many parts have to be of top quality and work well together if the vehicle is to have really
good braking. Your vehicle was designed and tested with top-quality GM brake parts. When you
replace parts of your braking system â€” Page Jump Starting Jump Starting If your battery has
run down, you may want to use another vehicle and some jumper cables to start your vehicle.
Be sure to use the following steps to do it safely. See Engine Compartment Overview on page
for more information on the terminal locations. Page 6. Do not let the other end touch metal.
Page Rear Axle Notice: If the jumper cables are removed in the wrong order, electrical shorting
may occur and damage the vehicle. Remove the jumper cables in the correct order, making sure
that the cables do not touch each other or other metal. What to Use See Recommended Fluids
and Lubricants on page to determine which kind of lubricant to use. Have it inspected and
repaired. How to Check Lubricant To get an accurate reading, the vehicle should be on a level
surface. Page To replace the bulbs, do the following: 1. Open and support the hood. See Hood
Release on page Turn the bulb socket counterclockwise and pull it straight out of the headlamp
housing. Remove the screws and lift off the lamp assembly. Turn the bulb socket
counterclockwise and remove it from the housing. Pull the bulb straight out of the socket. Insert
the new bulb into the socket and press it in until tight. Page Replacement Bulbs 2. Remove the
two rear lamp assembly screws near the tailgate latch. Pull out the lamp assembly. Turn the
bulb socket counterclockwise to remove it from the taillamp housing. Pull the old bulb straight
out from the socket. Page Windshield Wiper Blade Replacement Windshield Wiper Blade
Replacement Windshield wiper blades should be inspected at least twice a year for wear and
cracking. Replacement blades come in different types and are removed in different ways. Page
3. Remove the insert from the blade assembly. The insert has two notches at one end that are
locked by bottom claws of the blade assembly. At the notched end, pull the insert from the
blade assembly. To install the new wiper insert, slide the insert D , notched end last, into the
end with two blade claws A. Page Tires Tires Your new vehicle comes with high-quality tires
made by a leading tire manufacturer. If you ever have questions about your tire warranty and
where to obtain service, see your GM Warranty booklet for details. The examples below show a
typical passenger vehicle tire and a compact spare tire sidewall. Page Tire Size Tire Size The
following illustration shows an example of a typical passenger vehicle tire size. Air pressure is
expressed in pounds per square inch psi or kiloPascal kPa. Accessory Weight: This means the
combined weight of optional accessories. Page Load Index: An assigned number ranging from
1 to that corresponds to the load carrying capacity of a tire. The maximum air pressure is
molded onto the sidewall. Any time you notice unusual wear, rotate your tires as soon as
possible and check wheel alignment. Also check for damaged tires or wheels. For the location
of the tire and loading information label see Loading Your Vehicle on page For more information
about this label and its location on your vehicle, See Loading Your Vehicle on page Page

Uniform Tire Quality Grading Uniform Tire Quality Grading Quality grades can be found where
applicable on the tire sidewall between tread shoulder and maximum section width. Sustained
high temperature can cause the material of the tire to degenerate and reduce tire life, and
excessive temperature can lead to sudden tire failure. Page Used Replacement Wheels Each
new wheel should have the same load-carrying capacity, diameter, width, offset and be mounted
the same way as the one it replaces. If you need to replace any of your wheels, wheel bolts or
wheel nuts, replace them only with new GM original equipment parts. They can damage your
vehicle because there is not enough clearance. Tire chains used on a vehicle without the proper
amount of clearance can cause damage to the brakes, suspension or other vehicle parts. The
vehicle can slip off the jack and roll over or fall on you or other people. For regular and
extended cab vehicles, the jack and wheel blocks are located under the cover at the center of
the vehicle Page 2. Turn the wing nut on the cover counterclockwise to remove it. For crew cab
models, reach under the rear seat to access the jack and wheel blocks. To reinstall the jack and
wheel block assembly in the mounting bracket, insert the tabs into the jack base by pushing the
blocks up into the assembly. Insert the hoist end chiseled end of the extension tool C through
the hole in the rear bumper and into the funnel-shaped guide. The chiseled end of the extension
is used to lower the spare tire. Turn the wheel wrench D counterclockwise to lower the spare
tire to the ground. The tools you will be using include the bottle jack A , the wheel blocks B , the
extension tool C , the jack handle extensions D , and the wheel wrench E. Use the wheel wrench
to loosen all the wheel nuts by turning it counterclockwise. Do not remove the wheel nuts yet. If
the vehicle slips off the jack you could be badly injured or killed. Position the jack A under the
vehicle as shown for the jack to the rear of the front tire in the pocket the front or rear locations.
Make sure the jack head is positioned so that the rear axle is resting securely between the
grooves that are on the jack head. The wheel could come off and cause an accident. When you
change a wheel, remove any rust or dirt from the places where the wheel attaches to the vehicle.
Page Front Position Rear Position Turn the wheel wrench counterclockwise to lower the vehicle.
Lower the jack completely. This could lead to an accident. Be sure to use the correct wheel
nuts. If you have to replace them, be sure to get new GM original equipment wheel nuts. Page
Secondary Latch System Secondary Latch System Your vehicle has an underbody-mounted tire
hoist assembly equipped with a secondary latch system. It is designed to stop the spare tire
from suddenly falling off your vehicle. For the secondary latch to work, the spare must be
installed with the valve stem pointing down. Repeat this procedure at least two times. If the
spare tire lowers to the ground, continue with Step 5 under Removing the Spare Tire and Tools
on page Turn the wrench counterclockwise until approximately 6 inches 15 cm of cable is
exposed. Page Remove the jack handle and insert the hoist end of the extension through the
hole in the rear bumper. Turn the wheel counterclockwise one turn or until the wheel retainer
assembly falls out. Reinsert the jack handle into the jack. Lower the jack by turning the wheel
wrench counterclockwise. Tilt the tire retainer at the end of the cable and pull it through the
wheel opening. Pull the tire out from under the vehicle. If the cable is hanging under the vehicle,
turn the wheel wrench clockwise to raise the cable back up. Have the hoist assembly inspected
as soon as you can. Page Store the tire under the rear of the vehicle in the spare tire carrier. Use
the art and text following to help you. Put the tire on the ground at the rear of the vehicle with
the valve stem pointed down. Insert the hoist end through the hole in the rear bumper and into
the funnel-shaped guide. Turn the wheel wrench clockwise to raise the tire part way up. Make
sure the retainer is seated in the wheel opening and the valve stem is pointed down. Page To
store the tools, do the following: 1. Return the wheel wrench, jack extensions and the storage
bag to the locations described under Removing the Spare Tire and Tools on page It should be
60 psi kPa. Some are toxic. Some are dangerous if their fumes are inhaled in a closed space. To
clean, use the following instructions: 1. For liquids: blot with a clean, soft, white cloth. For
solids: remove as much as possible and then vacuum or brush. Apply club soda water to a
clean, soft, white cloth. Do not over-saturate; Page Vinyl Special Fabric Cleaning Problems
Stains caused by such things as catsup, black coffee, egg, fruit, fruit juice, milk, soft drinks,
vomit, urine, and blood can be removed using the club soda water instructions given earlier in
this section. If an odor lingers after cleaning vomit or urine, treat the area with a water and
baking soda solution: 1 teaspoon 5 ml of baking soda to 1 cup ml of lukewarm water. Page
Instrument Panel Instrument Panel Use only mild soap and water to clean the top surfaces of
the instrument panel. Interior Plastic Components Use only a mild soap and water solution on a
soft cloth or sponge. Do not wash the vehicle in the direct rays of the sun. Page Windshield And
Wiper Blades Foreign materials such as calcium chloride and other salts, ice melting agents,
road oil and tar, tree sap, bird droppings, chemicals from industrial chimneys, etc. Wash the
vehicle as soon as possible. Page Aluminum Wheels Aluminum Wheels Notice: If you use
strong soaps, chemicals, abrasive polishes, cleaners, brushes, or cleaners that contain acid on

aluminum or chrome-plated wheels, you could damage the surface of the wheel s. Use only
GM-approved cleaners on aluminum or chrome-plated wheels. Page Sheet Metal Damage Sheet
Metal Damage If the vehicle is damaged and requires sheet metal repair or replacement, make
sure the body repair shop applies anti-corrosion material to parts repaired or replaced to
restore corrosion protection. Original manufacturer replacement parts will provide the corrosion
protection while maintaining the warranty. Tar and Road Removes tar, road oil, Oil Remover and
asphalt. Chrome Cleaner Use on chrome or and Polish stainless steel. You can see it if you look
through the windshield from outside your vehicle. If the motor overheats due to heavy snow or
ice, the wiper will stop until the motor cools. To remove the cover, push in on the tab on the end
of the cover and lift. See Recommended Fluids and Lubricants on page for more information.
Page Type 2. Page Maintenance Schedule Maintenance Schedule Introduction Important: Keep
engine oil at the proper level and change as recommended. Have you purchased the GM
Protection Plan? The Plan supplements your new vehicle warranties. See your Warranty and
Owner Assistance booklet or your dealer for details. See Loading Your Vehicle on page Page
Scheduled Maintenance Owner Checks and Services on page tells you what should be checked,
when to check it and what you can easily do to help keep your vehicle in good condition. See
Engine Oil on page Reset oil life system. See Engine Oil Life System on page An Emission
Control Service. Visually check for any leaks or damage. See footnote g. Service and Miles
Kilometers Inspect fuel system for damage or leaks. See footnote i. Inspect engine accessory
drive belt. Environmental Protection Agency or the California Air Resources Board has
determined that the failure to perform this maintenance item will not nullify the emission
warranty or limit recall liability prior to Page e Make sure the safety belt reminder light and all
your belts, buckles, latch plates, retractors and anchorages are working properly. Look for any
other loose or damaged safety belt system parts. If you see anything that might keep a safety
belt system from doing its job, have it repaired. Your GM Goodwrench dealer can assist you
with these checks and services. Be sure any necessary repairs are completed at once. If the
vehicle moves, you or others could be injured. Before you start, be sure you have enough room
around the vehicle. It should be parked on a level surface. You or others could be injured and
property could be damaged. Make sure there is room in front of your vehicle in case it begins to
roll. Page Maintenance Record Maintenance Record After the scheduled services are performed,
record the date, odometer reading, who performed the service and the type of services
performed in the boxes provided. See Maintenance Requirements on page in this section. Any
additional information from Owner Checks and Services on page can be added on the following
record pages. Also, you should retain all maintenance receipts. Page Section 7 Customer
Assistance and Information Sometimes, however, despite the best intentions of all concerned,
misunderstandings can occur. This value-added service is intended to provide you with peace
of mind as you drive in the city or travel the open road. Roadside Assistance is not part of or
included in the coverage provided by the New Vehicle Limited Warranty. Page Transportation
Options Transportation Options Warranty service can generally be completed while you wait.
However, if you are unable to wait, GMC helps minimize your inconvenience by providing
several transportation options. Depending on the circumstances, your dealer can offer you one
of the following A separate booklet entitled Warranty and Owner Assistance Information
furnished with each new vehicle provides detailed warranty coverage information. Courtesy
Transportation is available only at participating dealers and all program options, such as shuttle
service, may not be available at every dealer. Page Reporting Safety Defects To read this
information, special equipment is needed and access to the vehicle or the device that stores the
data is required. Box Page Accessory Power Outlets Page Audio System s Page Carbon
Monoxide Page Driving cont. In Rain and on Wet Roads Page Fuel Page Ignition Positions Page
Locks Door Page Odometer Page Restraint Systems Checking Page Service Page Tires cont.
Print page 1 Print document pages. Cancel Delete. Sign In OR. Don't have an account? Sign up!
Restore password. Upload from disk. Upload from URL. General Motors has a long history with
making innovative strides in engine development. However, GM has a lesser-known engine
family that deserves admiration for its outside-the-box thinking and outstanding technological
advancements: the Atlas inline family. That Atlas family had three main members, the
front-running 4. All three shared the same basic architecture and a wide range of parts, though
it was the 4. The 4. Introduced for the model year, the GMT platform sold a couple million
examples worldwide before ending production after This combination allowed for the
production of 1. Torque was rated at pound-feet at 3, rpm, but 90 percent of peak torque was
available between 1, and 5, rpm. We decided to take a closer look at the Vortec and its
forward-thinking design. Sutter was able to give us a deeper insight into the Atlas program, so
keep reading for more. The Atlas program got its start around the same time, with GM sold on
the benefits of an inline engine. Along with being naturally balanced, an inline engine only has

one cylinder head, which lowers cost, and its design could be altered to include four- and
five-cylinder variants. A similar design was sketched for the Atlas and eventually became an
integral part of the project. Twin overhead camshafts were used to control the exhaust and
intake valves separately. This allowed the engine to breath deeper during high-throttle
situations, resulting in higher power without the fuel consumption penalty being present
throughout the rev range. GM even used its relatively new manufacturing method for the Atlas
engine block and cylinder head. Called the Lost Foam Casting technique, it basically uses a
pre-shaped block of Styrofoam buried in sand. Molten aluminum is then poured in, filling the
voids left by the melting foam. The result is a super detailed engine block that requires very
little rough machining. Fine-tuning polishes everything up to exact tolerances. Features like
coolant passages, oil galleries, and oil drain-back passages were cast directly from the foam,
eliminating the need to drill into a pre-formed cast block. The same is true for the cylinder head,
which came straight from casting with its intake and exhaust ports already formed. GM used a
premium aluminum called A as the primary material for casting. The aluminum is very similar to
the aluminum used in wheels, but is heat-treated to increase strength. The same aluminum and
heat-treating were also used for the cylinder head. The Vortec featured a deep-skirted block that
added strength to the crank area. The bearing beam sat sandwiched between the main caps and
main cap bolts. The beam also helped reduce vibration and noise, while reducing the chances
for an oil leak. The long crankshaft presented its own set of inherent challenges. Because of its
length, torsional vibration from end to end had to be mitigated, otherwise, the crankshaft would
be susceptible to twisting. Sutter and his team devised a dual-frequency harmonic damper that
attached directly to the front of the crank to counteract the effect. Large, 70 mm-diameter main
bearings were also used to minimize crankshaft movements. GM also broke ground in the SUV
segment by using dual overhead cams with roller-followers to control the four valves per
cylinder. Both cams were operated via a timing chain with a hydraulically operated tensioner.
When running, oil pressure is sent to the tensioner, which keeps the chain tight throughout its
lifetime. And thanks to the number of valves, their sizes were kept small to help with cooling.
Large coolant chambers were routed around the valves and the center-mounted spark plugs,
further helping the engine run cooler. Because of the efficient cooling and the decreased risk of
detonation, the Vortec was able to run its high compression ratio without the need for premium
fuel. Regular grade gasoline was recommended. As mentioned before, the Vortec was the first
GM truck engine to feature variable valve timing. This early adopter only had VVT on the
exhaust side, however, but allowed for 25 degrees of exhaust cam phasing. This kept torque
levels at near-peak levels throughout the rev range and allowed a higher maximum horsepower
without killing fuel efficiency or hindering drivability at lower rpm levels. A cam phaser mounted
at the front of the exhaust camshaft controlled the system. Engine oil flowed into the phaser
and operated a helical spline and piston. The cam would then rotate relative to the cam
sprocket, creating the different camshaft profile, which changed the timing of the exhaust
valves opening. GM says the result was a smooth idle, a percent reduction in hydrocarbon, and
a percent reduction in NOx gasses. This was designed to quell vibrations to the components
mounted above, including the individual ignition coils. The Vortec also utilized an innovative
mounting system for its accessories. Each component besides the power steering pump was
mounted directly to the block. The water pump and oil pump were integrated directly into the
front of the block. GM says this helped eliminate play in the belt-drive system since each
component was perfectly positioned in relation to the block. Even the starter motor had its own
mounting spot within the bell housing flange at the rear of the engine. The steel water pump
pulley was used to power the clutched cooling fan to pull cool air through the radiator. And
speaking of those individual ignition coils, the Vortec came with six of them Obviously. This
coil-on-plug design helped eliminate wires while providing 25 millijoules to each plug for a hot,
fast burn. The factory plugs were rated to last , miles before replacement. Camshaft and
crankshaft position sensors ensured the Powertrain Control Module could keep track of precise
timing information. A single stainless steel fuel rail delivered fuel to the intake port-mounted
injectors. The system operated at kPa and used Multec II injectors that were more precise than
past injectors. They also had a reduced risk of fuel leakage, which would lead to the cylinders
getting soaked with fuel when not running. Pooling fuel will seep past piston rings and
contaminate the engine oil, so this was a huge advantage. The system used an electronic
throttle with no mechanical linkage between the gas pedal and the throttle body. The throttle
was controlled through the PCM and was opened via an electric motor mounted inside the mm
diameter throttle body. The innovative intake manifold featured an degree bend, bringing air into
the throttle body just above the engine and wrapping it around into the cross-flow cylinder
head. The intake manifold was kept short in order to accommodate easy access to the spark
plugs. Trailblazers, Envoys, and other GMT vehicles also necessitated some innovative

engineering to solve the issue of where to place the 4WD front differential and axles. Mounting
the components under the engine like previous SUVs would push the engine too high. This
would mean the entire front clip would need to be redesigned. This necessitated a highly
strengthened oil pan and a cylindrical pass-through for the axle shaft. Despite this, the oil pan
still held seven quarts. Introduced two years after the Vortec , the Vortec used nearly all the
same parts and construction practices as its six-cylinder brother. Hinted by the name, the
Vortec displaced 3. It used the same 3. Both trucks were introduced for the model year and used
the five-cylinder as the extra-cost engine option over the Vortec four-cylinder. The straight-five
produced horsepower at 5, rpm and pound-feet of torque at only 2, rpm. That represents a mere
horsepower and 50 pound-foot of torque decrease over the I GM also equipped the new-forHummer H3 with the Vortec The Isuzu i, the badge-engineered version of the Chevy Colorado,
also made use of the inline-five. The model year saw significant changes to the Vortec
five-cylinder. Its displacement jumped to 3. The four-inch stroke remained untouched. The
increase in displacement resulted in power increases as well, boosting horsepower to at 5, rpm
and torque to pound-feet at 4, rpm. These matching horsepower and torque figures would
mirror changes taking place with the Vortec for the model year. Just as with the five-cylinder,
the Vortec used many of the same parts and manufacturing procedures. The same stroke and
bore were present, as well as the same rods, pistons, and valves. This commonality throughout
the Atlas family was certainly a big attraction, both for ease of manufacturing and keeping costs
in check. The Vortec was the standard engine for the Colorado, Canyon, and Isuzu i It generated
horsepower at 5, rpm and pound-feet of torque at 2, rpm. Its displacement increased to 2. Power
levels were slightly boosted, giving the four-cylinder 10 more horsepower and five more
pound-feet of torque. This included the larger displacement version of the four- and
five-cylinder engines. GM even experimented with adding boost for a high-performance Chevy
Trailblazer variant. Rather than the 6. Engineers added twin Aerodyne turbos tuned to generate
8. An air-to-water intercooler kept temperatures down, and a slew of new internal parts kept the
Vortec humming along. The compression ratio was dropped from A high-flow oil pump, fuel
injectors, and exhaust system rounded out the updates. Amazingly, the block, crank, head, head
gasket, cams, and valve sizes all remained untouched. The package generated an impressive
horsepower at 5, rpm and pound-feet of torque at 2, rpm. Testing revealed the twin-turbo
Trailblazer could hit 60 mph in 5. Larger brakes borrowed from the Trailblazer EXT and sticky
BFGoodrich tires helps shave 12 feet of its to-0 distance for a total of feet. As Truck Trend
pointed out in its review, these performance stats put the twin-turbo Trailblazer squarely against
the then-current BMW X5. GM canned the project, however, electing to use the 6. The Trailblazer
SS debuted for the model year and had horsepower and pound-feet of torque. The Vortec
actually had a short-lived racing career. General Motors contracted with Falconer, a specialty
engine builder, to construct a 5. It produced roughly horsepower at 7, rpm and pound-feet of
torque at 6, rpm, but shared almost no parts with the production engine. Herzog Motorsports
ran the trucks and supplied the drivers. The first race truck was the Vortec Trailblazer that ran in
the Baja and Baja off-road races in The one-off vehicle was built with a tube-frame chassis and
covered with a carbon fiber body. It was built on a Trans Am chassis with a modified front
subframe, this 4WD Envoy rode on cut-and-grooved tires powered by the same hand-built race
version of the Vortec The 5. The Vortec was a huge leap forward for GM powertrains. It was the
cancellation of the GMT platform in that spelled the end for the Vortec However, it was logistics
that squashed that from happening. The V-6 was essentially a V-8 with two cylinders removed,
much like the relationship among the Atlas engine family. That meant it could use the same
engine mounts and accessories as the V-8, saving parts costs and engineering expenses. Both
the Equinox and Traverse utilized transversely mounted engines, and as Sutter mentioned, the
straight-six was simply too long for mounting sideways. The Vortec five-cylinder was passed up
in favor of a trio of V-6 engines in the car-like crossovers. Nevertheless, the Vortec and its Atlas
family soldier on in millions of GM vehicles the world over. Technical photos are courtesy of
GM. Mark McNabb. Mark McNabb was a contributor at TopSpeed from to Read More. What do
you think? Car Finder:. Competing Vehicles. Active filters:. About US. Contact Us. Automotive
journalist job. P in the GMC Canyon is predominantly caused by a few different things. It is
typically thrown when the Crankshaft Position Sensor and the Camshaft Position Sensor are out
of alignment by a certain number of degrees, or if there is an issue with the wiring, or one of the
sensors themselves may have gone bad. P refers to which camshaft position sensor is out of
time with the Crankshaft. P should be considered an important trouble code to diagnose and
repair. When this timing is off, the engine will typically not run or barely run. Here are the most
common causes of P in the Canyon, as well as diagnostic advice, and resources to further
explore. One of the most common causes of P in any vehicle is going to be wiring issues. This
is a great place to start diagnosing P in your Canyon. After examining the wiring harness, it

would be time to check the sensors themselves. We linked to a great video showing you how to
do so directly below. How to test a crankshaft or camshaft sensor YouTube. Camshaft Position
Sensor Amazon. The timing chain or belt will throw cause P to throw. This will happen when it
has stretched or jumped a tooth or two. If it jumps more than a few teeth, the odds are that the
engine itself will not run at all. Many manufacturers particularly Japanese Automakers have very
strict timing chain service intervals. Even the slightest misalignment can cause P Timing Chain
Jumped Symptoms and Diagnosis. The Crankshaft Sensor is going to use a tone or reluctor
ring to determine the position of the Crank. This ring uses notches that are scanned by the
Crank Sensor in order to get an accurate position. If this ring fails, the Canyon will not be able
to get an exact crank position. The camshaft typically will have a ring that provides the same
function. That is a very good indication that there is an issue with it. If there is anything you
would like to add, please leave a comment below. Wiring Issues One of the most common
causes of P in any vehicle is going to be wiring issues. Make sure to check the harness where it
plugs into both sensors as well. A majority of all used US imports have either been in accidents,
been stolen, been flooded, salvaged and rebuilt and shipped to Europe or are subject to open
recalls. For 30 years, CARFAX has been collecting data on US vehicles from thousands of
sources and has helped millions of used car shoppers reduce their risk of getting stuck with a
vehicle that has costly hidden problems. For more than 30 years, CARFAX has been helping
millions of used car shoppers make better purchase decisions and avoid expensive hidden
problems. In addition, CARFAX has helped used car dealers around the world to build trust with
their customers and sell their American cars with confidence. With more than 14 billion records,
CARFAX has built up its database with the help of its partners and sources, including
government offices, law enforcement agencies, service and repair shops, car dealerships,
insurance companies and many more. In addition to publicly available information, CARFAX has
collected information from many independent reliable sources. Thanks for the service, the price
was absolutely worth. Immediately to the Internet, paid with credit card and in 10 minutes I had
the report. Vehicle imported from California to Lithuania. For some weeks "Babs" is now with us
and we have a lot of fun with the car. Buying Used American Cars? Search by VIN. Instant
Access. We offer you unique vehicle history to help you make better purchase decisions.
Trusted by millions of users. Worldwide market leader. The most popular blog articles How to
detect mileage rollback? Mileage rollback is one of the most occurring types of fraud in the
selling process of used cars. However, there are ways to detect mileage fraud. Even though
odometer fraud is difficult to detect for the untrained eye, it is not an impossible task. Import a
car from the USA. There are a few advantages to buying a American used car. Check the Service
History of a Car. How important is the service history of a car? CARFAX takes a look at these
questions and explains the importance of the service history of a car, as well as where you can
find the complete history of service records. Make a VIN Search. It felt like it would shut down,
but then jumped back up to normal. I had the fuel system cleaned out, which included a
chemical clean of the throttle body. It ran fine for a few weeks but then came back with a
vengeance, now also shuddering while accelerating on the freeway. Thanks in advance for any
help!! The check engine light comes with error codes. You need to find out if the dealer pulled
any error codes and if so post the exact error codes format: P One red flag is up already - the
claim that this is an internal engine problem. What was the basis for them saying that? It
sounds to me like something rather routine, like a spark plug or other ignition component issue,
or even just an intake leak or something. I smell a dealer getting ready to take you for a ride. If,
by chance, you find a good local mechanic they should pull the plugs to have a look. Ask them
to check the compression when they do that. If that happens you can write down the exact
numbers in psi by cylinder and post them. Is it related to times you have your foot on the brake?
It is typically when I have my foot on the brake, but it can also sometimes occur when gently
rolling without applying any gas. I have an appointment with a local mechanic on Thursday and
will ask
2000 mitsubishi triton
toyota pick up 22r
mitsubishi electric mr slim manual pdf
him for the compression numbers and have him check the brake hose. I brought it to a good,
honest, local mechanic who took care of it today. The code essentially translated into an
intermittent misfire. He checked and replaced the coil and spark plug for 3 and also recleaned
the throttle body. All is going well so forâ€¦ Thanks for the advice!! Its seems to be something of
a pre-TSB thing. TSB is technical service bulletin. The info I found on the D is about potential
head issues with theses engines. Its obvious, then, why they would want to hold off on a TSB. I
think most people who deal with cars are happy about TSBs, in general. Its information sharing

about common problems and remedies backed up by manufacturer evaluation. It can be useful.
But it can also result in things like this - where hasty diagnoses are made without full
investigation. I hope that this does put your problem to rest. Thanks for the response, and in
comparison to alternatives it sounds like good news for you!

