Curing Run-on or Dieseling

There are a few basic causes of engine run-on in a TR6 that can be investigated and cured by the average owner.  One of the first things to check is the Anti Run-on system that Triumph built into the car at the factory.

Let’s examine how a normal engine operates, and then take a look at what can go wrong. Many people use the air pump analogy to describe how engines run.  As the engine turns air is drawn into the cylinders which has first passed through the Carburetor.  In passing through the carburetor, the air is mixed with fuel.  The more air, the more fuel is supplied.  The speed of the engine is controlled with a butterfly valve in the Carburetor that closes off the air path and slows down the engine as it closes.  When the butterfly valve is in it’s most closed position, not completely closed, some air still passes through allowing the engine to idle.  

So the engine is idling, and we decide the turn off the engine.  Switching the key off removes the power to the spark plugs, and when deprived of spark, the engine stops turning.  But sometimes it doesn’t does it?  One of the things Triumph did to the TR6 was to install an anti Run-On valve in the EGR system.  The valve is mounted on the passenger side of the radiator just below the Charcoal Canister.  The valve is connected to the Carburetor via one or more hoses.  The valve opens the instant you turn the key to the off position, and allows outside air to enter the fuel bowls of the Carburetor.  Since the key was just turned off, there is no spark, but there is still some momentum, and the engine keeps turning on it’s own, and pulling air through the Carburetor.  Without the Anti-Run-on valve, the air passing through the Carburetor would pickup fuel (the idle amount), and set the stage for run-on to occur.  Since the valve is open, the air passing through the Carburetor picks up only more air, and no fuel.  When does the valve close you ask? Oh, you didn’t ask.  Well I’ll tell you anyway.  It gets its power from the oil sending unit on the drivers side of the engine just below the Distributor.  The Oil pressure takes about 5-10 seconds to drop when the engine is turned off, and so that signal is used to control the Anti-Run on valve during this shutdown period.  It’s really cool, and very easy to check.  The next time you turn off your engine, listen for a loud click coming from under the hood a few seconds after the engine stops.  If you can’t hear it, have a friend stand in front of the car, if he can’t hear it, you may have a problem.
When I bought my car, I was having an issue with run-on and was not aware of the valve.  Once I became aware of the valve, I discovered it was not making the click noise, I checked the wiring, and found all of the wires on the Oil Sending unit were plugged onto the wrong terminals, a very easy thing to do by mistake. I have included a copy of my sketch of the sending unit with the wire colors so you can easily check yours.  Since the oil indicator on the dash (controlled by the sending unit) defaults to off, you might not realize that the oil light did not come on as it should in the first ignition position.  You might also need to check the valve to see if it is really opening.  It’s possible that it could be making the clicking noise, and still not opening.  Remove the Charcoal canister, and all of the hoses, and turn the valve a quarter turn, and you can lift it up to where you can observe it’s function, or simpler, you can remove the wires, and just connect the valves terminals across the battery to force it to open.  You should change all the old looking hoses down there while you are at it.  Vacuum leaks result in a rough running engine, and cracks in these hoses will result in vacuum leaks.

Ok, you say, I’ve checked all that, and I still get run on, so what’s happening?  The key is off, and the engine is making that last turn, there’s no spark so why the run-on?  You still need a spark to ignite the fuel don’t you?  One way this happens is with carbon deposits.  If your engine has not been adjusted well for some time, or is passing oil, you can get carbon deposits.  These deposits get extremely hot while the engine is running, and stay that way for a while after the engine stops.  The carbon can ignite the fuel mix without help from the spark plugs for a few more revolutions.  The Anti-Run-on valve should prevent this by eliminating the fuel from the intake air so that the carbon has nothing to ignite but in reality the air still picks up a minute amount of fuel in passing through the Carburetor.
There are a few other things that can cause run-on;

1. Using Gas with Alcohol content, which all of our gas currently does.  The Alcohol vaporizes at a lower temperature, and ignites on any hot spot in the engine.  I have not found this to be a problem in a properly adjusted engine.

2. Hot Spots in the engine, I already mentioned carbon deposits, another is sharp edges such as those created by cracked valves or those that have been ground too far down to a fine edge.  Lastly, the spark plugs, make sure you are running the right plugs for your engine, incorrect plugs can get excessively hot.  Inspecting the plugs can tell you a lot, if the plugs are very white, they are running too hot. A compression test will reveal cracked valves.
3. Engine timing, I did an article about the proper way to adjust timing a while back so you may want to revisit that.  Timing that is too late, or retarded, causes the fuel to ignite too late in the cycle, and causes excessive heat which can cause run-on and or make your engine run excessively hot.
4. Fuel mix, this one gets a little confusing because based on my discussion in the early part of the article, you might think that leaning out the mix (less fuel) would reduce run-on, but actually the reverse is true.  A lean running engine is a hot running engine, and we now understand that hot spots cause run-on.  In a richer running engine, small amounts of unburned fuel actually help to cool the cylinder and carry heat out the exhaust.  On the other end of the spectrum, an excessively rich running engine will produce soot which forms the carbon deposits we spoke of above.  So neither too Rich nor too Lean are good conditions.  Running with your hand choke pulled out for extended periods also creates soot and carbon deposits. 
Hopefully you now have a list of things to look for.  I would suggest troubleshooting in the following order.  First make sure the Anti-Run-on valve is working properly, this is the single biggest arrow in the anti-Run-On quiver.  Next is the standard Tune up, Plugs, Points, Rotor, Condenser.  Adjust the plug gaps, Points, and especially the Timing to factory spec’s.  Once all of the rest is set correctly, if the run-on persists, it may be time to adjust the fuel mix.  My Carburetors had been rebuilt shortly before I purchased the car, and they were actually set quite rich compared to where they are set now.  That adjustment is a slow process of driving, inspecting the spark plugs, making a small adjustment, and repeating the process.  But, that is the subject of another article.
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