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Checking the Coolant 

Engines get hot in all kinds of weather. Engine coolants keep them from overheating. To make sure that doesn't happen, check the coolant level in your radiator every time you check your oil. Like your oil, coolant should at least be checked every 3,000 miles. 

Here's how to check your coolant level [image: image1.png]Coolant overflow
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1. Open the hood and find the radiator, which is usually very close to the front of the car. The radiator coolant reservoir is a plastic tank near radiator, usually off to one side. Check the owner's manual, if you can't find it. 

2. Check to see if the coolant level is up to the level indicated on the outside of the reservoir. 

3. If the level is low, remove the top of the reservoir and add coolant. A funnel might help you keep from spilling. Make sure you read the instructions on the coolant container. Sometimes you'll need to add water to the coolant before you pour it in. 

4. Very important: Don't try to remove the radiator cap when the engine is hot. Always add coolant to the plastic reservoir, not to the radiator itself. 

Inspect and Adjust Belts 

Belts should be checked on a regular basis (about once a month). In general, you should be on the look out for worn, glazed or frayed belts. Many accessories including the alternator, fan and coolant pump are operated by drive belts. If these belts break or slip the components they drive will fail to work. 

Here's how to inspect and replace a belt: 

1. Twist it so you can see the underside of the "V" shape on V-type belts, or the ribs on a serpentine-type belt. The conditions to look for are shown below. 
[image: image2.png]



2. Cracks indicate the belt is getting ready to fail. Oil-soaked belts can slip and not rotate the component they are driving fast enough. Glazed belts have a shiny appearance; this occurs when a belt is not tight enough and the slipping polishes its surface. Torn or split belts have major damage and must be replaced immediately. 

3. Before adjusting any drive belt, always check the service manual for specific instructions. Find the longest span in the belt and push on it as shown below. [image: image3.png]Bt Detiection
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4.  It should move in about half an inch. If it moves more than this, the belt is too loose. If it moves less, it is too tight. 

5. Most belts are adjusted by loosening the support for the alternator and moving it back and forth to tighten or loosen the belt. Other systems use an idler pulley for the adjustment. A typical adjustment procedure is shown below. [image: image4.png]Fry bar
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6. First loosen the adjustment fastener on the slotted alternator support. Wedge a prybar between a strong part of the engine and the alternator. Pull on the pry bar to move the alternator housing in a direction to tighten the belt. Tighten the adjustment fastener. Recheck the adjustment by measuring the belt as explained earlier. 

7. When you have determined that a drive belt is defective and needs to be replaced, you should have the replacement belt on hand. Loosen the adjustment fastener on the alternator or idler pulley. [image: image5.png]Adjustment fastener
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8. Push the alternator or idler pulley inward to loosen the belt. Pull the old drive belt off the pulleys. 

9. Place the new and old belt side by side on the work bench to make a comparison. The belt width and length of the new belt must be the same. If you find a difference, check to see that you have not gotten the wrong belt. A belt that is too long to be adjusted properly will slip. A belt that is too short will not fit over the pulleys. A belt with the incorrect width or V shape could be thrown off when the engine is running. 

10. Install the correct belt over the pulleys. Adjust the belt to the proper tension as described previously. Start the engine and observe the belt in operation. Stop the engine and recheck the tension. 

Transmission Fluid 

Manual Transmissions 

The manual transmission is lubricated by a lubricant that is splashed throughout the transmission by the moving gears. The lubricant must be at the correct level or the transmission parts could wear out in a very short time. The interval for lubrication level check is specified in the maintenance schedule in the owner's manual. 

1. Some imported cars have a dipstick to check manual transmission fluid level. [image: image6.png]Upper level
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 The engine must be off to check the fluid with a dipstick. Remove and wipe the dipstick with a clean rag. Then insert the dipstick back into position. Remove it again and note the reading. Lubricant must be between the "full" and "add" marks on the dipstick. When you are done, replace the dipstick. 

2. Make manual transmission checks with the engine off. Never put your finger into a transmission fill plug hole. If the drive wheels are turned, your finger coould be caught in the gearing 

3. For most cars you will need to raise the car up on a jack to check it (you must also be sure the car is level.). Locate the transmission fill plug on the side of the transmission. You may have difficulty locating it. If you do, look for an identification diagram like the one shown below. [image: image7.png]


Do not confuse the fill plug with the drain plug, which is located at the bottom of the transmission. 

4. Clean the area around the fill plug to avoid getting dirt into the transmission. Remove the fill plug with the correct size wrench. If the transmission is full, you may see lubricant begin to leak out of the fill plug hole. If this happens, replace the plug. 

5. You will probably find that the lubricant level is below the level of the fill plug hole. Bend a short length of metal wire and insert it into the fill hole. Pull the wire out and note the lubricant on the end of the wire. The lubricant level should be very close to the level of the fill plug. 

6. If the lubricant level is satisfactory, replace the fill plug. If fluid must be added, refer to the Repair Guide for more information on changing and adding fluid. 

Automatic Transmission/Transaxle Fluid 

Automatic transmission or automatic transaxle fluid should be checked at regular mileage and time intervals as specified in the owner's manual. 

1. Drive the car onto a level surface. Most cars must have the engine running to make a fluid level check. Some cars must have the transmission in NEUTRAL and others require that it be in PARK for testing. Set the selector in the correct mode. If the transmission is checked in NEUTRAL, block the wheels and set the parking brake. Failure to have the transmission in the correct gear when checking fluid level can cause a large error in the reading. 

2. Raise the hood and locate the automatic transmission/transaxle dipstick. Typically you will find the dipstick near the transmission end of the engine at the opposite end of the drive belts. 

3. Remove the dipstick and wipe it with a clean, lint-free rag. (It's important to use a lint-free rag when wiping the dipstick. Lint from a rag could get into parts of the transmission and plug up passsages.) Observe the markings on the dipstick. There is no standard marking system, so you may need to look up an explanation of the marks in the owner's manual. 

4. Insert the dipstick back into its housing and push it down until it seats. Pull it back out and observe the fluid level in relation to the dipstick markings. While you have the fluid on the dipstick you should observe its color and condition. This information can help you decide if the fluid requires changing. Clean, uncontaminated fluid has a pinkish or reddish color. Fluid that has been overheated turns a darkish brown or black. A white milky appearance can mean that the engine coolant is leaking into the transmission. 

5. If fluid must be added or changed, refer to the Repair Guide for more information on changing and adding fluid. 

6. Replace the dipstick and make sure it is seated properly. 

Checking the Oil 

The secret to keeping your car in good running condition is by making sure your engine is full of clean oil. Don't wait until you see the red oil pressure light on your dashboard. By that time, you may have already done serious -- and expensive -- damage to your engine. You can avoid all this by making it a habit to check your oil when you get gas. Also check your oil when you set out on a big trip. By checking the oil frequently, you can get good at estimating how long it takes for your engine to start running low on oil. 

In general, oil should be changed every 3,000 miles. Older cars tend to burn oil faster than newer cars, and therefore should be checked more rigorously. Keep a record handy of when your oil was last changed. 

Here's how to check the oil yourself: 

1. Park on level ground and shut off the engine. 

2. Open the hood, locate the engine, and find the metal loop sticking out of it at the end of a metal stalk. That's the end of your dipstick. If you can't find it, your owner's manual should help. 

3. With a rag or thick paper towel in one hand, pull on the metal loop and remove the dipstick with the other. Wipe the straight end of the dipstick, and push it back into the stalk you pulled it out of. 

4. Wait a few seconds, and pull out the dipstick again. 

5. Look at the end of the dipstick, and notice where the oil ends. There are markings that indicate the parameters of where the oil should reach. [image: image8.png]- Dipstick
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If the oil doesn't reach inside the markings, you need to add at least a quart of oil. It's also a good idea to look carefully at the oil on the dipstick. If it is grainy or has little nuggets or dirt in it, it's time for an oil change. The oil should look smooth. 

6. To add oil, make sure the engine is off. Find the oil cap on the top of the engine and unscrew it. Pour the oil into the hole. A funnel might help, but don't worry if you spill a bit of it on the engine. 

7. Replace the oil cap and recheck the oil level like you did before. 

Air Filters 

Even during low speed operation, the engine pulls in a tremendous volume of air. This air has a great deal of abrasive particles, which must be prevented from entering the engine. The air cleaner traps the abrasive particles before they can enter the engine. In so doing, however, it clogs itself. The air filter should be checked every other month. 

Cars with fuel injection typically have an air filter element located in an air induction assembly like the one shown below. [image: image9.png]


 The filter element is located in a rectangular box called the air cleaner housing. The element may be removed by unlatching a series of clamps or unscrewing a series of screws. 

Cars with carburetors or throttle body fuel injection often have a large round air cleaner assembly mounted on top of the carburetor. The filter is located inside the air cleaner housing. Remove the top of the air cleaner by taking off a single wing nut as shown below. [image: image10.png]AN
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To inspect or change the air filter element: 

1. First loosen and remove the latches, screws, or wing nut. Remove the cover and then the air filter element. 

2. Carefully inspect the air filter element. You will find dirt and oil on one side of the filter element. This material has been trapped by the filter material. Any dirt and oil buildup on the filter means it should be changed. 

3. Place the new filter element next to the old one on the work bench. Carefully compare the two filter elements. Both must have the same dimensions. The gaskets on the top and the bottom of the filter elements must be exactly the same. 

4. Place the new air filter element in the air filter housing . Make sure the gasket surface is aligned on both the top and bottom. 

5. Replace the cover and tighten the latches, screws, or wing nut until snug. The air filter gasket must fit correctly and seal properly. A light coat of grease on the air cleaner gasket of an older car can improve the seal between the air cleaner housing and the air filter element. 

Brake Fluid 

There are two styles of master cylinder reservoirs. One type has a wire bail holding the reservoir cover in place. [image: image11.png]


These master cylinders are typically made from cast iron and the reservoir and cylinder are made as one piece. Clean the top of the cover and the surrounding area. Unsnap the bail and check the fluid level. You will find a rubber diaphragm attached to the underside of the cover. The diaphragm prevents dirt, water, or other contamination from entering the fluid. [image: image12.png]Reservoir cover
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If necessary, add fluid to bring the level to within 1/4 inch (6 mm) of the top of the reservoir. With disc brakes, the fluid level can be expected to fall as the brake pads wear. However, low fluid level may be caused by a leak, and a checkup may be needed. Install the cover and snap the bail back in place. [image: image13.png]Install
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Many late-model cars have a plastic reservoir that is mounted on top of the master cylinder. This reservoir is transparent. It often has a "full" and "add" line on the side. The fluid level can be observed through the plastic without taking off the top. Plastic reservoirs have screw-on caps that may be removed to add fluid as shown below. [image: image14.png]& mm (1/4ingh) from
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 You should add fluid to bring the level to within 1/4 inch (6 mm) of the top of the reservoir. 

Washer Fluid 

The windshield washer system must have enough windshield washer fluid to properly clean the windshield. Anytime you service the windshield wipers or are under the hood, inspect and refill any lost windshield wiper fluid. 

Windshield washer fluid is available in automotive parts stores. The fluid is often colored blue so that it is easy to see in the washer system reservoir. 

Open the hood and locate the washer reservoir. [image: image15.png]


Typically, the reservoir is transparent so the fluid can be seen through the reservoir. Inspect the fluid level. Some reservoirs have a "full" line, but most are filled all the way to the top. If the level is low, remove the cap on top. Place a clean funnel in the cap opening and pour in the washer fluid until it reaches the correct level. 

Most washer fluid containers will indicate a range of temperatures at which it will work best. In cold weather conditions, you will need to have windshield washer fluid that contains antifreeze or you will need to add windshield washer antifreeze to prevent the washer fluid from freezing. 

Battery 

The battery is a common source of breakdown on the road. A battery that fails will prevent the owner from cranking and starting the car. You should perform a visual inspection on the battery anytime you have the hood up. 

CAUTION: Always wear eye protection when working on a battery. Protect yourself from electrolyte splash, which can injure skin and eyes. Never smoke or create any spark around a battery or it might explode. 

The first step in inspecting a battery is to look for obvious damage. 
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You should look for: 

· Cracked or bulged case or cover 

· Signs of electrolyte leakage 

· Frayed insulation on battery cables 

· Corrosion buildup on terminals and posts 

· Loose or missing holding hardware 

· Electrolyte level (if the battery has cell vent caps) 

Any physical damage to the battery indicates it must be replaced. Broken or damaged cables should also be replaced. Corrosion can be cleaned off the post and terminals, as explained later. 

Inspect the top of the battery for dirt or electrolyte. Too much electrolyte on the top of the battery may be the result of overfilling. If the top of the battery is not clean, current can flow across the foreign material. This will cause the battery to discharge by itself when the vehicle is idle. Check the battery hold-down to be sure it is tight. A loose hold-down could mean the active material has vibrated off the plates. 

The electrolyte level should be checked monthly on older style non-maintenance-free batteries. During warm weather driving, these batteries lose water out of the cells. The higher the battery temperature and the higher the charge rate, the more gas that is developed and the faster the water loss. Long trips in hot weather subject the cells to high temperatures and high charging rates. These conditions mean the electrolyte level must be checked often. If the water drops too low, the battery will fail to function. 

Older style batteries have cell vent caps. Low maintenance batteries have a pry-off cell cover. Remove the cell vent caps or use a screwdriver to pry off the cell cover to inspect the electrolyte level. 

The electrolyte level should be well above the plates. Most manufacturers have a guide ring built into the top of the case above the cell. The electrolyte level should be filled to the level of the guide ring. If the electrolyte level is low, add water to the cell. Because regular tap water may have a high salt and mineral content, you should use distilled water. The water should be added with a plastic or rubber tool made for battery filling, not a metal funnel. A metal object could cause a short between the plates. Be sure not to overfill the cell. This would dilute the electrolyte strength and cause an acid buildup on the outside of the battery. 

Power Steering Fluid 

Most cars today are equipped with a power steering system. Many power steering systems use hydraulic power. These systems use a power steering pump driven by a belt from the crankshaft as shown below. [image: image17.png]


The pump moves fluid under pressure through hoses to the steering gear. The pressure is used in the steering gear to reduce steering effort. A reservoir for fluid is attached to the rear of the pump. Checking the fluid level in this reservoir is a common underhood maintenance job. 

The fluid in the power steering system provides lubrication as well as the power assist. Low fluid level can cause a lack of power assist, excessive noise, and rapid part wear. The power steering fluid level should be checked at regular intervals. 

CAUTION: Check the fluid level with the engine off to prevent possible injury from moving parts. 

The fluid is checked at the pump reservoir with a dipstick attached to the reservoir cap. [image: image18.png]Check fluid
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Before removing the reservoir cap, wipe the outside of the cap and reservoir to prevent dirt from falling into the reservoir. Pull the dipstick out and note the fluid reading. The fluid should be between the "hot" and "cold" mark on the dipstick. [image: image19.png]


 There are hot and cold marks because the fluid expands as it gets hot. If the level is below the "add" mark, you will have to add fluid to bring it up to the correct level. You should use only the type of fluid listed in the owner's or shop service manual. Older cars use automatic transmission fluid. Special power steering fluids are used on late-model cars. Add the correct amount of fluid and replace the dipstick. 

	AROUND THE CAR
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Windshield Wipers 

Inspect windshield wiper blades whenever you clean your windshield. Do not wait until rubber is worn or brittle to replace them. Wiper blades should be replaced at least once per year, and more often if smearing or chattering occurs. 

Worn wiper blades may be replaced in two ways. You can buy an entire wiper blade assembly or just a rubber insert . The insert is less expensive and a good choice for a newer car. The wiper assembly is a good choice on an older car in which the metal wiper parts are corroded or damaged. 

To replace either the blade assembly or just an insert, remove the blade assembly from the wiper arm. There are many types of retaining systems used between the arm and blade. The most common is the release lever. You release the arm from the blade by lifting up on the tiny release lever. 

Often the insert is held with spring clips called bridge claws or lock tabs. A button may have to be pushed to disengage some types. You will have to squeeze or pinch other parts to release the lock tabs. 

Be careful not to lose the small parts during disassembly and reassembly. Always compare the replacement parts with the new ones. When you have installed the new blade assemblies or inserts, test the system. First clean all dirt or dust from the windshield. Pour water on the glass and turn on the wipers. Check to see that they do a good job wiping the water. 

TIP: Never disassemble both wiper assemblies at the same time. Do one at a time and use the assembled unit as a guide for correct assembly. 

Headlights and Taillights 

There are three basic types of headlights used on automobiles today: standard sealed beam, halogen sealed beam, and composite. The most common service performed on the headlights is lamp replacement and aiming. These procedures vary depending on the type of headlights used. 

Because the lighting circuits are largely regulated by federal laws, the systems are similar between the various manufacturers. However, there are variations that exist in these circuits. Consult the service manual for the vehicle you are working on. 

Headlight Replacement 

One of the most common lighting system repairs is replacing the headlight. After a period of time the filament may burn through or the lens may be broken. Before the headlight is replaced, however, check the condition of the fuse. If it is good, you may also want to use a voltmeter to test the circuit. 

SERVICE TIP: If it is necessary to replace the headlight lamp often, check the charging system. A too-high voltage output will cause the filament to burn hotter than it is designed to burn and will shorten the life of the lamp. 

The procedure for replacing the headlight differs depending on the type of bulb used. Most conventional sealed-beam and halogen sealed-beam headlights are replaced in the same manner. Composites require different procedures. Always refer to the service manual for the vehicle you are working on. Because of the construction and placement of the prisms in the lens, it is important that the headlight is installed in its proper position. The lens is usually marked 'TOP' to indicate the proper installed position. 

Sealed Beam 

To replace a sealed-beam headlight: 

1. Place fender covers around the work area. 

2. This type of replacement usually requires the removal of the bezel which is the retaining trim around the headlight itself. 

3. Remove the retaining ring screws and the retaining rim[image: image21.png]


. Do not turn the two headlight aiming adjustment screws. [image: image22.png]



4. Remove the headlight from the shell assembly. 

5. Disconnect the wire connector from the back of the lamp. 

6. Check the wire connector for corrosion or other foreign material. Clean as needed. 

7. Coat the connector terminals and the prongs of the new headlight with dielectric grease to prevent corrosion. 

8. Install the wire connector onto the headlight prongs and place the headlight into the shell assembly. When positioning the headlight, be sure the embossed number is at the top. 

9. Install the retainer trim and fasteners. 

10. Check operation of the headlight. 

11. Check headlight aiming as described in the next section. 

12. Install the headlight bezel. 

It is not recommended that halogen sealed-beam and standard sealed-beam headlights be mixed on the vehicle. Also, if the vehicle was equipped with halogen headlights as original equipment, do not replace the headlights with standard sealed beams. Doing so may result in poor light quality. 

Because the filament of the halogen lamp is contained in its own bulb, cracking or breaking of the lens does not prevent headlight operation. The filament will continue to operate as long as the filament envelope has not been broken. However, a broken lens will result in poor light quality and should be replaced for the safety of the customer. 

Composite 

To replace a composite headlight: 

1. Place fender covers around the work area. 

2. Remove the wire connector from the bulb. 

3. Unlock the bulb retaining ring by rotating it 1/8 of a turn. [image: image23.png]Flasideof
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4. Slide off the retaining ring from the base. 

5. Gently pull the bulb straight back out of the socket. To prevent breaking the bulb and locating tabs, do not rotate it while pulling. 

6. Check the wire connector for corrosion or other foreign material. Clean as needed. 

7. Coat the connector terminals and the prongs of the new headlight with dielectric grease to prevent corrosion. 

8. Place the new bulb in the socket. [image: image24.png]~ Halogenheadight
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 The flat part of the base should face up. It may be necessary to turn the bulb slightly to align the locating tabs. 

9. The mounting flange on the bulb base should contact the rear of the socket. 

10. Install the retaining ring over the base and lock the ring into the socket. 

11. Reconnect the wire connector to the bulb. It will snap and lock into position when properly installed. 

12. Check headlight operation. 

13. Check and adjust headlight aiming as needed. 

Be careful not get any of the dielectric grease onto the bulb. The bulb's life will be shortened. Also whenever you replace a composite lamp, care must be taken not to touch the envelope with the fingers. Staining the bulb with normal skin oil can substantially shorten the life of the bulb. Handle the lamp only by its base. Also dispose of the old lamp properly. 

Headlight Aiming The headlights should be checked for proper aiming whenever the lamps are replaced. Proper aiming is important for good light projection onto the road and to prevent discomfort and dangerous conditions for oncoming drivers. Correct headlight beam position is so critical that government regulations control limits for headlight aiming. For example, a headlight that is misaimed by one degree downward will reduce the vision distance by 156 feet. You should have your headlights tested at your local service station. 

Taillight Assemblies 

In a three-bulb taillight system, the brake lights are controlled directly by the brake light switch. The brake lights on both sides of the vehicle are wired in parallel. Most brake light systems use dual filament bulbs that perform multifunctions. 

If all of the taillights do not operate, check the condition of the fuse. If it is good, use a voltmeter to test the circuit. 

Most taillight bulbs can be replaced without removal of the lens assembly. The bulb and socket are removed by twisting the socket slightly and pulling it out of the lens assembly[image: image25.png]Comectr
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. To remove the bulb from the socket, push in on the bulb slightly while turning it. When the lugs align with the channels of the socket, pull the bulb from the socket[image: image26.png]Sooket
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shows how the lens assembly is fastened to the vehicle body. Remove the attachment nuts from the back of the assembly to remove it. 

Checking Your Tire Pressure 

The main reason you should care about tire pressure is car performance. Cars are easier to handle when the tire pressure is correct. Properly maintained tires also last longer, and improve your gas mileage. 

The best way to maintain your tires is to buy an inexpensive tire pressure gauge. The correct tire pressure is printed on the sidewalls -- or the outside, non-tread part -- of your tires. It's also listed in your manual, and is often listed on a sticker in the glove compartment or on the door jamb. The pressure is listed in pounds per square inch, or PSI. 

Here is how to check your tire pressure: 

1. Find an air pump at a gas station and park so that the air pump hose can reach your tire comfortably. It's best to check tires when they are cold -- that is, when you haven't been driving on them for very long. 

2. Remove the tiny black valve cap on the valve that comes out of your tire, near the hubcap. 

3. Press the round part of the tire gauge firmly onto the valve. Try to press it so that the hissing sound of air escaping from the tire stops while you're pressing. When it does, you'll get an accurate reading.. 

4. Read the gauge like a thermometer. The highest number you see closest to the stem of the gauge is the PSI. That number should match the recommended PSI for your tire. [image: image28.png]Read
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5. If the gauge reading is higher than it should be, use your finger, or the notch on the opposite side of most tire gauges, to release a bit of air by pressing it on the pin inside the tire valve. 

6. If the gauge reading is lower than it should be, use the pump to add more air. On some pumps, you'll have to take the hose completely off the hose cradle to activate the pump. Press the head of the air hose firmly onto the tire just like you did with the tire gauge. 

7. Check your tire pressure with the gauge again, repeating your steps until you get the PSI right. 

8. Don't forget to replace the valve cap. 

Shock Absorbers 

Whenever you inspect the suspension system, you should test the shock absorbers or MacPherson struts. The test should be performed with the car on the ground, not when the car is being supported on a jack or hoist. 

The way to test the front and rear shocks or MacPherson strut cartridges is by bouncing each corner of the car. Rock the car at each corner and release. If the car bounces more than 1 1/2 times after you have stopped, take a closer look at the shocks or cartridges. 

If the car bounces more than it should, raise the car up on a jack. Run your hand over the tire tread completely around the tire and from inside to outside. Cupping or unusual wear in any area indicates the shocks may not be holding the tires on the road. Look for broken mounts, damaged bushings, and oil on the shock absorber barrel. Grab the shock and shake firmly. [image: image29.png]


 This may reveal damage to a mount or bushing not apparent at first sight. Substantial fluid on the outside of the shock absorber housing indicates a leaking seal. Fluid cannot be replaced and shocks are ineffective without fluid; shock absorber replacement is required. Shocks should always be installed in pairs, and it is often most economical to replace all four. One indicator of a need to replace the MacPherson strut/shock is oil leakage at the piston rod seal. Also conduct a bounce test. During the bounce test, carefully observe the top strut mount. Any noise or movement here can indicate the need for parts replacement. 

Remove and Replace Shock Absorbers 

When replacing front or rear shocks, first compare the shocks on the car to the replacement units. The old and new shocks should be the same length and same mounting; carefully observe the position and type of mounting of the original shock absorbers. 

Three common styles of shock mountings are shown below. [image: image30.png]Stem
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The shock absorber can be mounted by a thread formed on the end of the piston shaft. This is called a stem mounting. Stem mounting is common on the top end of a shock mounted in the center of a coil spring. The tab stud or cross pin mount is used on the bottom of many coil spring-mounted shock absorbers. Sleeve mounting may be used on one or both ends of the shock absorber; it is used on some front shocks, but is most common on the rear. 

Before removing any shock absorber hardware, spray penetrating fluid on all the threads. Road splash and rust can make nuts very difficult to remove. Some nuts will probably have to be removed with an air impact wrench and impact socket. 

To remove front or rear shock absorbers, raise the car on a hoist. Do not allow the front or rear drive axle to hang--make sure it is supported on the hoist. 

To remove the typical stem and cross pin-mounted front shock absorber, use an open-end wrench to hold the shock absorber stem as shown below. [image: image31.png]Nut
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 Remove the nut, then remove the upper washer and grommet. Unbolt the cross pin from the lower control arm and pull the shock absorber out through the bottom of the control arm. 

Make sure the correct number and type of lower rubber grommets and washers are positioned on the stem. Check the instructions with the new shocks and also compare with the old shock mounting. Push the new shock absorber into position through the hole in the bottom control arm. Install the upper washer and grommet, then install the nut. Use an open-end wrench to hold the stem and torque the nut to specifications. Install the bolts that hold the cross pin and torque them to specifications. 

Rear shocks are often mounted with a stud or cross pin at one end and a sleeve mount at the other end. The stud and cross pin are removed and replaced by the procedure described earlier for front units. The sleeve mount is removed and replaced by removing and replacing the bolt and nut that goes through the sleeve into the mounting bracket. [image: image32.png]Mounting
bracket



 Be sure to torque all the attaching bolts to specifications. 

Exhaust 

The muffler is an oval-shaped or cylindrical component made from coated and aluminized steel or stainless steel. Inlet and outlet pipes extend from the ends of the muffler. Inside the muffler, the exhaust gas flows through a series of perforated tubes and a tuning chamber to silence the exhaust. [image: image33.png]


 The perforated tubes inside the muffler cancel out and silence the pressure pulsations in the exhaust each time an exhaust valve opens. The muffler is located behind the catalytic converter in the exhaust system. On many vehicles, the muffler is positioned just behind the center of the vehicle, but space requirements on some vehicles demand muffler installation near the rear of the car. When the muffler is positioned near the rear of the vehicle, it runs cooler and may experience more internal condensation. Mufflers rust on the inside if excessive internal condensation occurs. 

The most common type of muffler is the reverse-flow design, which changes the direction of exhaust flow inside the muffler. Some mufflers are a straight-through design in which the exhaust passes through a single perforated tube. 

Electronic Mufflers 

Although electronic mufflers are not widely used at present, they may be installed on vehicles in the near future. In an electronic muffler system, sensors and microphones in the exhaust system sense the pattern of exhaust pressure waves. This information is sent to an on-board computer that controls loudspeakers in the muffler. The computer operates the loudspeakers to generate sound waves that oppose and cancel the original exhaust sound waves produced by the engine. 

Tailpipes 

The tail pipe carries the flow of exhaust from the muffler to the rear of the vehicle. Some vehicles have an integral resonator in the tail pipe. This resonator is similar to a small muffler, and it provides additional exhaust silencing. In some exhaust systems, the resonator is clamped into the tail pipe. Tail pipes have many different bends to fit around the chassis and driveline components. All exhaust system components must be positioned away from the chassis and driveline to prevent rattling. The tail pipe usually extends under the rear bumper, and the end of this pipe is cut at an angle to deflect the exhaust downward. Chrome tail pipe extensions are available in auto parts stores. These extensions are attached to the tail pipe with lock screws. 

Filling the Gas Tank 

Most gas stations give you a choice of self-serve or full-serve. If there's nothing wrong with your car, you can save a couple of dollars each time you fill up if you pick self-serve and do it yourself. The savings can add up to a hundred or more dollars a year, if you drive a lot. 

Besides saving money, there's another issue to consider when you choose self-serve or full-serve. If you normally have the attendant check your oil, coolant level and wash your windows, you will need to do this yourself at self-serve. If you don't mind doing these things on a regular basis, self-serve is for you. 

On the other hand, if you suspect the car is not running right, full-serve might be a good idea. That way, you can ask the attendant for advice. 

Here's how to pump your own gas: 

1. Pull your car close to a self-service pump, making sure the side of the car with the gas tank is is facing it. If your car only takes unleaded fuel, make sure you choose a pump which sells unleaded gas. The same goes for diesel. 

2. Before you get out of the car, find the release for the gas tank. It probably has a schamatic drawing of a gas pump on it. In some cars, the release is a lever near the hood release. In others, it is a lever in the glove compartment. Other cars don't have a lever at all. After you've pulled the release lever, get out of the car and find out whether or not you have to pay the cashier before you start pumping. If you do, give the cashier enough money to fill the tank. You'll get a refund if you overpay. Or you can just give them a credit card instead. 

3. If the gas cap has a lock, unlock it and twist the cap off. Put it in a place where you won't forget to put it back when you're done. 

4. Grab the nozzle gun from the pump and insert it into the gas tank opening. Make sure you push the nozzle in as far as it will go. 

5. Before you start pumping, lift the lever that holds the nozzle on the pump to the "on" position. If you did it right, you'll see the dials go to zero on the pump. That means the attendant activated the pump, and you're ready to go. 

6. Squeeze the trigger on the nozzle handle, watching the dials to make sure gas is flowing into the tank. Some nozzles have a latch that will hold the trigger in place. When the tank is full, you'll hear a click, and the trigger will automatically release. If there isn't a trigger, you'll have to squeeze the trigger yourself until you hear the click. Stop pumping, remove the nozzle, and replace it in its cradle on the pump. If you hear the click when you first start pumping -- or if you suspect your aren't filled up yet -- stop pumping, readjust the nozzle a bit, and try again. 

7. Replace the gas cap. 

8. Make a note of how much gas the pump says you pumped, and get your refund or sign your name on the credit card voucher for the gas you just bought. 

Tire Talk
Want to find out more about this crucial part of your automobile? We give you the low-down on tires -- the different types, how to "read" them, simple care information, and advice on how to replace them when they wear out. 

ALL KINDS OF TIRES

No tire can handle every road condition and driving style perfectly. Positive attributes are always offset by negative factors, as the following list of tire types shows:

All-Season Tires: The Jack-of-all-trades of the tire world, and, as a result, they're the most compromised. They provide only adequate traction and handling, but they have long tread life and a smooth, quiet ride. They're also relatively affordable.

Touring All-Season Tires: These tires combine good handling with a civilized ride. Their performance oriented construction means that they’re somewhat noisier and harsher than regular all-season tires. They're also more expensive than regular all-season radials, but last just as long. Some manufacturer’s arbitrarily add "touring" to a tire’s name as a selling point. 

Performance Tires: Wider tread and lower profiles combine good looks with good grip for precise, high-speed driving. Performance tires tend to have a harsh, noisy ride, relatively poor wet traction, bad snow traction, and they wear out faster than all-season radials. They’re also much more expensive. The price of ultra-high performance tires can cause your jaw to drop.

Conventional Snow Tires: Have chunky, aggressive treads that dig down to pavement covered by snow and ice. They’re noisy and handle poorly on dry roads. They're more expensive than all-season radials. They should last a long time, especially since they're only on the car for one season each year. Studded snow tires have tiny metal studs embedded in the tread for even better traction. (These days snow tire use is less common than in past decades. If you live in a place where it snows, and you drive a rear-wheel drive car, invest in a set of snow tires.)

"High-Tech" Snow Tires: Have precision engineered tread patterns and state-of-the-art multi-cell compounds which lend to good ice/snow traction and stopping ability. They can be used all year, but they’re noisy and somewhat clumsy on dry pavement. They're expensive and wear out quickly.

Light Truck Tires: Specifically designed for trucks and sport-utility vehicles, yet they are as diverse as passenger car tires. "Highway ribbed," on-road tires emphasize civilized ride and handling, while aggressive "off-road" or "mudder" tires have a loud, harsh ride and sloppy handling on pavement. Light truck tires are more expensive than passenger car tires due to their larger sizes, higher load ratings and heavy-duty construction. Deep treads mean that they'll last a relatively long time. 



There are a variety of specialty tires:

Rain Tires: Have a drainage channel in the tread that directs water away from the tire's surface more efficiently than conventional drainage grooves.

High Flotation Tires: Big, wide tires that people put on 4x4 trucks and sport-utilities so they can drive on the sand without sinking. These tires have poor traction in the ice and snow, so put those skinny, un-cool tires back on the truck for the winter.

Directional Tires: Have a "one-way" tread pattern optimized for the direction the tires rotate on the car. 

Asymmetrical Tires: Combine multiple tread patterns in order to make a more well-rounded performance tire. 

Self-Sealing Tires: Have a flexible inner-lining that seals around an object if punctured, stopping air loss.

"Twin" Tires: This setup employs two thin, "half-width" tires which are mounted on a special wheel. If one tire goes flat, the other "half" can still support the car. 

"Run-flat" Tires: Use special rubber compounds and reinforced sidewalls that can support the car even when deflated -- allowing limited travel. 

"Lifetime" Tires: Last for many years, as the name suggests. These tires wear out very slowly while delivering adequate traction. 

Reading Your Tires
When it’s time to replace your tires, you have to know what brand and type you want, as well as their size. This information is printed on the sidewall. Brand name and tire name are easy enough to find -- sometimes they're even printed in raised white letters. 
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Tire size is measured in a combination of millimeters, letter codes and inches. The size of the tire pictured above is: P205/60SR15. The first letter is "P" for passenger tire. The first number is the tire’s width in millimeters -- in this case 205mm. The second number is its aspect ratio -- the ratio of sidewall height to width (also known as "profile"). In this case the sidewall height is 60 per cent of 205mm -- or 123mm. This tire is speed-rated, so the second letter is the speed rating -- in this case it’s "S" (112 mph). 

Speed ratings give a general idea of a tire's overall performance characteristics -- a family sedan needs no more than an "S" rated tire, while a Ferrari will use a "Z" rated tire. Tires with high speed ratings are more expensive and shorter-lived than tires with low speed ratings. Speed ratings use the following letter codes: 

	Q
	99 mph

	S
	112 mph

	T
	118 mph

	U
	124 mph

	H
	130 mph

	V
	149 mph

	Z
	149 mph & over


 

The next letter is "R" for radial construction -- a superior design to the bias ply tires of old.

The last number designates the wheel diameter -- this tire mounts on a 15-inch wheel.
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Sometimes a load index and a speed rating are printed together following the size designation. This tire's size is: P205/60R15 85S. "85S" means that this tire’s load index is 1135 lbs. and it has a speed rating of "S." This means that four tires can safely carry a maximum weight of 4540 lbs. (4 tires x 1135 lbs.) at 112 mph. This is something most drivers never have to worry about, but here’s a sampling of some load ratings:

	75
	853 lbs.

	85
	1135 lbs.

	88
	1235 lbs.

	91
	1356 lbs.

	93
	1433 lbs.

	105
	2039 lbs.


 

Some light truck tires use a different sizing system.
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This tire's size is LT 31X10.5R15. The first two letters stand for "light truck." The first number is the tire’s diameter in inches -- in this case, 31-inches. The second number is its width in inches, 10.5-inches. The "R" stands for radial. The 15 designates wheel diameter -- this tire is made to fit on a 15-inch wheel. 



The very small type on the tire's sidewall contains the following information:

Uniform Tire Quality Grades are also printed on the sidewall. These grades are a result of government mandated tests that measure treadwear, traction and temperature resistance. The actual testing and grading is done by the manufacturer, so take these ratings with a grain of salt.

Treadwear measures how long the tread should last compared with a reference standard of 100. A treadwear rating of 400 means that the tread wears four times as well as the standard. This grade is only accurate for comparing tires within a certain brand.

Traction is a measurement of a tire's ability to stop in a straight line on a wet road. The highest grade is AA; A is good; B is intermediate; and C is the worst.

Temperature measures a tire’s ability to withstand the heat build up caused by prolonged high speed driving, underinflation, or overloading. The highest grade is A; B is intermediate; and C is the worst.

 

M + S: Means the tire has the minimum required mud and snow traction.

Maximum Load: Maximum weight that the individual tire can support -- shown in pounds or kilograms. 

Maximum Inflation Pressure: Shown in psi (pounds per square inch) or kPA (kilopascals). Never inflate your tires over the maximum inflation pressure. 

D.O.T. Serial Number: Shows compliance with Department of Transportation regulations along with the coded name of the tire manufacturer and the place and date of manufacture. The date of manufacture is shown by the last three digits of the serial number -- if it ends in 405, that means the tire was made in the fortieth week of 1995. Because rubber can dry out and deteriorate, tires that are extremely old can be more prone to failure than newer tires.

Tire Construction: Shows the number and type of plies (interwoven belts) which make up the tire's tread and sidewall.

TIRE CARE

There are some easy things you can do to prolong the life of your tires and improve your vehicle's safety.



Keep your tires properly inflated -- correct air pressure is required for good handling and traction, good fuel economy and even wear. The only way to determine proper tire pressure is to use an accurate gauge. Tire pressure should be checked and corrected only when the tires are cold; even a short drive can make your tires too hot for accurate pressure readings. Don’t inflate tires to the maximum pressure printed on the tire -- use the tire pressure recommended in your vehicle’s owners manual or tire information sticker (located in the glove box, on the door post, or inside the fuel door). Remember to check the pressure in your spare tire. See Checking your tire Pressure and How much air should I put in my tires? in the AutoSite Garage for more details.



It’s dangerous and illegal to drive on worn-out tires. Tires are worn out when their tread has 1/16" or less remaining. Molded-in treadwear indicators, or "wear bars" (raised, narrow strips of rubber in the drainage grooves), will become even with the tread when it’s time to replace the tire. Another way to figure out if your tread is worn out is to insert the edge of a penny into a drainage groove -- hold the penny so the top of Uncle Abe’s head is pointing toward the tire's surface. If the top of Abe’s head is still visible, the tread is too shallow and it’s time for new tires.

Regularly inspect your tires for irregular wear and sidewall bubbles. Irregular wear is often caused by a worn or misaligned suspension, or improper inflation. Sidewall bubbles are caused by a break in the sidewall and could cause a blow-out.

Irregular tire wear can be partially prevented by regularly rotating your tires (every 5-10 thousand miles is recommended). Some shops will do it for free if you buy your tires from them. Even if you don’t do it nearly as often as recommended, try to rotate your tires at some point in their life. Check your owner's manual or service manual for the exact rotation pattern for your vehicle.
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Never drive on a flat or severely deflated tire -- this will crush the sidewall and destroy the tire. It can even irreparably damage the wheel, especially if it’s an alloy wheel.

Know the location of your jack, tools and spare. If you buy the car used, make sure these things are still in the car. Replace your car’s wheel wrench with a cross-shaped wrench -- it’ll make it much easier to remove the lug nuts that hold your wheels on. Also try to keep a wheel chock (small piece of wood or a brick) in your car to brace one of the car’s wheels when you jack it up. Try to carry a small, flat piece of board as well. If you have to change your tire on unpaved ground, place the board under the jack so it doesn’t sink. See Changing a Flat Tire for further details.

If your car has a temporary spare tire, note its limited operation speeds which are indicated on the sidewall (generally under 50 mph). Only use this type of spare until it is convenient to fix the flat. 

"Fix-a-flat" aerosol sealants and inflators can fix a damaged tire temporarily. These products are very flammable. If you use one, attach the warning sticker that comes with the product to the valve stem and inform your mechanic. 

A service station can fix a flat that was caused by a puncture to the tread by sealing the puncture with a rubber plug. You can also buy a plug kit from an auto parts store and do it yourself. Punctures in the sidewall cannot be repaired. Proper, permanent repair procedures require a vulcanized patch to be placed over the puncture, on the inside of the tire, but many shops do not do this.



Since tires affect your vehicle’s performance, all four tires should be the same. If one of them is damaged and you cannot replace it with a duplicate, then try to find the closest approximation. Also, if all four tires can’t be identical, then try to have the two front and the two rear tires be the same. See Tire Mixing Rules and When I buy replacement tires for my vehicle, do they all have to be the same size? in the AutoSite Garage for more details.

TROUBLESHOOTING GUIDE

Can you smell rotten eggs when you start your car? Is your engine pinging when driving up hills? Many times you'll notice a change in the way your car performs, but you can't identify the problem. The Troubleshooting Guide will help you pinpoint the symptoms your car is exhibiting and will suggest possible causes. 

Symptom Categories

	
See

	
Hear 


	
Feel

	
Smell


	
Starting Problems

	
Engine Problems


	
Braking Problems

	
Transmission Problems


	
Steering and Suspension Problems

	
Tire Problems



The reader is expressly warned to consider and adopt all safety precautions that might be indicated by the activities described herein and to avoid all potential hazards. By following the instructions herein, the reader willingly assumes all risks in connection with such instructions. AutoSite and AIC shall not be liable for any special, consequential or exemplary damages resulting, in whole or in part, from the readers' use of , or reliance upon, this material.
SYMPTOM - SEE

What sort of symptoms have you seen? 

· Warning Lights and Gauges 

· Spots, Streaks, Fluid 

· Smoke 

· Tire Wear 

· Lights not working 

· Body/Paint 

· Simply Not Working - Wiper Problems 

SYMPTOMS YOU SEE: WARNING LIGHTS AND GAUGES

The engine quickly overheats 
The engine overheats 
The car's gauges quickly change readings 

One or all of the car's gauges do not work 

A warning light stays on 

The brake warning light stays on 

A warning light never comes on 

A warning light comes on while driving 

Your alternator, generator, or battery light comes on while driving 

Your engine or oil light comes on while driving 

Your Check Engine or Service Engine light comes on or stays on 

Water temperature light on or guage in danger zone. 

Transmission overheats 
Charging system warning lamp flickers 

