Tools:
I'll start with all the numbers you might need. It seems to be "trendy" to scatter these all over the document and make you hunt for them, but I hate that, so here it all is up front. Note that this is for normal operation. In the text, I may describe some deviations and try to explain the theory behind them. 

Points gap, .017 - .023, .020 preferred. 

· Dwell angle, 42 ã 47 degrees 

· Sparkplug gap, .035 

· Initial spark advance, 0 - 13 degrees BTDC (0 for trucks and EPA designed cars) 

· Firing order, 1-5-3-6-2-4 

· Valve clearance, cars, .010 (intake) .020 (exhaust) 

· Trucks, .012 (intake) .024 (exhaust) 

· Valve order, EI EI EI IE IE IE nearest the end of the engine at each cylinder is the exhaust valve. (Makes it easier to remember which feeler gauge to use.) 

· Idle speed standard clean air package 

· Manual transmission: 

· Warm 550 650 

· Cold 2600 2800 

· Compression pressure, 30 - 160 psi @ 150 rpm cranking speed 15 psi max 

· Automatic Transmission: 

· Warm 550 650 

· Cold 700* 1550 (BBS-4630S)- 2800 (BBS-4629S)* in drive with the parking brake on, car not moving 

· Compression pressure, 110 ã 140 psi @ 130 rpm cranking speed 20-psi max variation 

· Fuel pump pressure 3.5 - 5.0 psi 

WHAT TO DO
While you are "tinkering" with the engine, might as well start by changing the oil and filter. While the oil is draining, remove the air filter and inspect it. If you have a truck with the optional 'Heavy Duty' oil bath filter, dis-assemble it by removing the wing nut at the top, dump out the oil, wash the filter parts, and fill the oil reservoir to the stamped line with SAE 30 engine oil. Paper filter elements should be inspected for signs of damage. (Look for streaks of dust on the inside) If the element is in good condition and not too dirty, it can be cleaned by carefully blowing compressed air through from the inside. If it shows signs of leaking unfiltered air, or is beyond cleaning, replace it. *DO NOT* try to wash a paper filter! A final check is to look through the filter at a light. The paper should light up, but you should not be able to see the light source. Dark patches indicate dirt, and if you can actually see the lamp, the filter will leak.

While the filter is off, look down the carburetor, and wiggle the choke. If the choke is sticking or the carburetor is coated with gummy crust, you will need to spray it with carburetor cleaner later in the tune-up procedure.

Look for a rubber grommet in the valve cover about 2/3 to 3/4 of the way to the rear of the engine, with a plastic or zinc fitting stuck in it. This fitting should have a hose attached that goes to the intake manifold just below the carburetor. This fitting is the PCV valve. Pull it out and give it a shake. If it doesn't rattle, give it a shot of the spray type carburetor cleaner to wash out accumulated gum. If the spray doesn't pass through the valve, and you can't get it to clean up, you will need to replace it to make the engine run right. While you are at it, inspect the grommet and hose, and the hose that goes to the oil filler cap, and replace them if they are cracked or stiff, or if the grommet doesn't fit tightly around the valve.

By now, the oil should be finished dripping out, so put the plug in, remove the old filter (if you haven't already) and wipe some oil (or grease) on the rubber gasket on the new one. Pour a little oil into the new filter and move it around so that the oil soaks into the element. The idea is to get as much oil soaked into the filter as possible without having it so full that a lot dumps out and makes a big mess when you upend the filter to screw it onto the oil pump. Do not use a wrench to tighten the filter. It tends to get tighter as the engine warms and cools, so anything more than hand tight will make it difficult or impossible to remove the next oil change.

While you are pouring the new oil in, pull the spark plugs, examine them, and adjust the gap if needed, and set them aside. The porcelain part should have a light coating of crust ranging from tan to reddish brown in states that have real gas. Oxygenated "gas" tends to leave a yellowish deposit. A "fluffy" looking black or dark gray deposit indicates an overly rich fuel mixture, and a wet looking dark deposit usually means the engine is burning oil. If the plugs are all a little dark, you might need to go to the next higher heat range. If some or all have a pitted or blistered look, you need a lower heat range. If the edges of the electrodes are rounded from erosion or the insulator is chipped or cracked, the sparkplug should be replaced. If it is otherwise in good condition, scrape off any accumulated crust, re-gap it, and continue to use it.

When the oil pan is filled, run a compression test and keep a record of the readings. Block the throttle and choke wide open, and turn the engine over exactly the same number of "grunts" for each cylinder. By the book, you should take the reading at 3 compression strokes. 4 or 5 would be OK, but be consistent! The compression pressure specs above are for a warm engine, so don't be alarmed if this test comes out a bit low. This test serves 2 purposes. First, if you keep a record of the readings, a comparison of cold/warm deviations over a period of time will give you nearly as good a picture of engine wear as oil analysis will. Second, you really should crank the engine over at minimum load to pump oil through the system after an oil change, so you might as well make the most of it and collect some useful information.

Examine the sparkplug wires for cracks, stiffness, and worn spots. Remove the distributor cap (snap the 2 clips back that are attached to the distributor) and examine it for cracks crud and carbon trails. If it is OK, wipe the inside, make sure the contacts are in good condition, and check the rotor. If all is well, push the breaker points open a *little* with a screwdriver and make sure the contact surface is in good condition. If the contacts are slightly pitted, they can be cleaned up with a points file. (If you can't find one at a local auto parts store, try an industrial supply. These are still used on motor control relays.) If a lot of metal has transferred from one contact to the other in a big volcano looking mound, the condenser is faulty and the points and condenser should be replaced. Some Autolite distributors have a felt wick in the shaft under the rotor. If yours has this, put exactly 3 drops of motor oil on the wick. Wipe a *very* light coat of Lubriplate or wheel bearing grease on the breaker cam, and see that the rubbing block (the fiber or plastic part on the points that rides on the cam) is not worn excessively. Some rubbing blocks have a stepped design to indicate the wear limit. Without this, you just have to rely on your memory of how the points looked when new, and whether you can obtain the proper dwell angle with the gap still in spec.

If you determine that the points should be changed, note the direction the rotor is pointing, remove the small bolt in the clamp holding the distributor in the block, and remove the distributor to work on it. No matter how many times it takes before you allow the right amount for the spiral shape of the gear and the rotor ends up pointed in the right direction, it is *much* easier to reinstall the distributor than to work on it in place.

Set the point gap with the rubbing block centered on the point of a cam lobe. The gap is correct when the feeler gauge feels like you are dragging it across a rubber refrigerator magnet, and the points don't move when the gauge is pulled out from between the contacts. Recheck the gap after tightening the hold-down screw. Recheck the gap at different cam lobes. If it varies by more than .005, make a note along with the compression readings to monitor this, as the cam or distributor bushings may be wearing and will soon need attention.


*** TRICKY STUFF ***
Spark is generated by building a magnetic field around the coil, then collapsing it suddenly by shutting off the current flow. The more time the magnetic field has to expand, the more spark you get, *and* the more the coil looks (electrically speaking) like a plain length of wire. IF you are setting the engine up for racing, set the points to .012 to get more dwell angle and make a hotter spark at high speed. Any closer than that will encourage arcing and shorten the points life without enough gain to be worthwhile.

NOTE: For normal driving, *DON'T do this. At normal driving speed, it will only serve to overheat the points and ballast resistor.

While you have the timing mark where you can see it, put a bit of light colored paint on it so you will be able to see it better with a timing light.


ELECTRONIC IGNITION
There are 2 types of electronic distributors used on MoPar engines, and both types have been available from aftermarket sources. The first type uses breaker points and an electronic power amplifier to take the coil current away from the points. This type sets up the same way as a standard points-and-coil system with the biggest difference being that the rubbing block wears out much faster than the contacts.

The other type uses a non-contact sensor to see when it is time to fire the ignition. These usually consist of a magnetic rod in the center of a coil of wire. When a peak or notch in the timing wheel (breaker cam analog) passes, the change in the surface pulls the magnetic field of the magnet through the coil, causing a small voltage to be generated. Most aftermarket kits come with a complete distributor or a sensor and timer to replace the points and cam. A few only replace the points with a sensor and try to use the original cam as a timer. This last type usually doesn't work well because the shape of the cam leads to vague and unreliable detection. The equivalent to the points gap on sensor type distributors is the reluctor gap. This is the space between the sensor and timing wheel. This seldom needs adjustment, but it is a good idea to check it every tune-up. Because of the magnet, you *must* use a brass, aluminum, or plastic gauge In any case, examine the sensor and timer for cracks, signs of sensor-timer contact, corrosion, and wire damage.


HOT STUFF
That's about all that can be done with the engine cold, so reassemble the ignition, turn the engine over by "bumping" the starter or, if you don't have a thermostatically controlled fan, press on the fan belt on the drivers side of the water pump and turn the engine by pulling up on the fan blade on the passenger side. (reverse driver and passenger if in the UK or OZ.) until the timing mark is at the zero degree mark. Loosen the bolt that holds the distributor hold down clamp and rotate the distributor counter clockwise a few degrees. If you have an ohmmeter, connect it between the wire to the coil and ground, and stop rotating the distributor when a low resistance reading shows the points are closed. Next, rotate the distributor slowly clockwise until the points just open (meter reads max resistance) and tighten the hold down bolt. If you don't have a meter, pull the high voltage wire from the coil out of the distributor and place it so that it can spark to the engine block. With the distributor cap off, rotate the distributor CCW until you see the points close, then turn on the ignition and rotate the distributor CW untilled the coil sparks. This will get the timing to a point where you can safely start the engine.

Plug the coil wire back in and start the engine. DO NOT speed the engine up untilled after the oil warning light goes out or the gauge reaches normal pressure. Shut the engine off, check the oil level and add as much is needed now that the filter has been filled. Restart the engine and warm it up to normal operating temp.

While it is warming up, set the cold idle speed. If your carburetor has 2 adjusting screws on the linkage, it is the innermost screw. If there is one on the linkage and one in a flange on the carb lower body, it is the one on the linkage.

When the engine is warm, do a preliminary adjustment to the carburetor At this point, all you want is for the engine to idle as smoothly and slowly as possible. Set the speed, then adjust the mixture for smoothness, then set the speed again. Shut the engine down and remove the valve cover. Lift it off carefully, and you may be able to reuse the gasket. Set the cover back in place to avoid oil splash, restart the engine, and lift off the valve cover.

Check the valve adjustment with steel feeler gauges. The type that have the last 1/2inch or so at the end bent at about a 30 degree angle are more convenient, but the flat kind will do. Start by watching the pushrods. The rotation speed is directly related to the valve clearance, so the valves with the slowest turning pushrods are the tightest and they should be adjusted first. Use a 7/16 - 3/8 box end wrench to turn the adjusters. Slip the correct size gauge between the valve stem and rocker arm. If it moves very easily, (this takes a bit of getting used to, the engine is running, so it goes through a tight-loose-tight-loose cycle) the adjustment is loose. If the gauge is hard to move, and especially if the engine starts shaking a little and the exhaust starts making a slight "foomp foomp" sound, the valve is a little too tight. The correct feel when the valve is closed is like dragging the gauge across an oiled magnet. If a valve is very tight, the engine will idle rough and the gauge will be very difficult to slip between the valve and rocker arm. Once the valves are all adjusted, the engine should be running smoothly with a slight, even, clicking sound like a dozen fine watches running in a padded, closed box. If there are any valves clicking louder than the rest, hunt them down by slipping the feeler gauges in and readjusting the one(s) that get quieter.

OK now, start at one end of the engine, and recheck/adjust every valve. Then do it again. You will be surprised at how nicely your engine will run and sound with the precision you will get from doing a full valve adjustment 3 times.

IGNITION TIMING
Shut the engine down, reinstall the valve cover, and (if you have one) hook up your timing light to #1 sparkplug. Disconnect the vacuum advance line and block it off. Start the engine and set the timing to the spec for your engine.

This will vary from model to model, year to year, and state to state. In general, you don't want the initial advance to be any later than 0 degrees, nor earlier than 13 degrees before top dead center. Later timing (within reason) helps low speed torque, so trucks are spec 'ed at 0 degrees. Earlier timing helps mid - high speed power, so cars are spec 'ed at up to 13 degrees BTDC. The "gotcha" is that more advance tends to make more nitric oxide emissions, so the EPA has mandated "incorrect" timing on some models.

Reconnect the vacuum advance hose when you are finished.

*** TRICKY STUFF ***
For max performance, experiment with the timing a bit. (Only on a competition engine!) Set the timing to spec, then advance it in 3 degree increments untilled the engine starts to ping or measured performance starts to drop off, then go back one increment. Since race engines tend to have low dynamic compression in the speed range where "pinging" is most likely to happen, you may well see performance drop off long before the engine pings. Another indicator of excess initial advance is that the engine will begin to kick backward while starting. If the starter sounds like the battery is nearly dead, but cranks OK when you disconnect the coil wire, you have too much initial advance.

CARBURETOR ADJUSTMENT
On pre smog law cars, with the engine warm, set the idle speed to spec. If your carb has one adjusting screw in the linkage lever, and one in a flange on the carb body, use the one in the flange. With the 2 screws in the lever, look to make sure which one does not contact the fast idle cam and set that one.

Once the idle speed is set, adjust the mixture screw. This is on the side toward the valve cover on Carter BBS carbs. If you have a Super 6 or an aftermarket 2 bbl setup, adjust both mixture screws evenly, 1/4 turn at a time. If you have a vacuum gauge, adjust for the highest vacuum. If you don't, turn the screw clockwise untilled the engine begins to falter, note the position and, counting 1Ú4 turns, turn it counter clockwise untilled the engine starts to "roll". Now, turn it back clockwise 1Ú2 as far as you just turned it, and the adjustment will be very close to perfect. moving 1/4 turn at a time, fine tune the mixture for fastest, smoothest idle. If your car has to pass smog tests, and especially if you live in an area that has roadside smog monitoring, turn the mixture screw about 3/8 turn clockwise to lean out the mixture slightly. If you don't have to worry about smog, *and* your situation is such that the car has to sit idling a lot, turn the screw CCW 3/8 of a turn to richen the mixture slightly so the engine will run a little cooler.

After the smog laws went into effect, the idle mixture screw was often changed to an air bleed adjustment. In this case, "unscrewing" the adjuster made the mixture leaner instead of richer as it did on older engines. The screw sometimes was made with a left hand thread so that the relationship between mixture and direction of rotation remained "standard". With these carburetors, you can run the screw all the way in or out without making the mixture lean enough to stall the engine, or rich enough to cause the classic roll. All you can do is adjust for the best idle you can get.

Adjusting the mixture will change the idle speed, so don't forget to readjust the speed. If the speed has changed a lot, it may be necessary to give the mixture a "touch up" adjustment after bringing the speed back in spec. 

