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Q. Regarding the comparative octane numbers of leaded and unleaded gasoline, you are correct when you say lead is a poison, but please don't let your environmentalist mode cloud the facts when discussing performance.  It is impossible for high-performance engines designed to burn leaded gasoline to attain equally high performance when unleaded is used.  High-compassion/high-performance engines of the late-1950s through the late-1970s, when the Environmental Protective Agency (EPA) banned domestic use of leaded gasoline,  simply don't perform as well as they do on leaded gasoline.  I'm not talking about the average domestic automobile.  I'm referring to those high-compression/high-performance engines dubbed by the industry as muscle/police/pace car, etc.  So what if 12:1 compression ratios are a thing of the past due to the passing of tetraethyl.  Those of us who have the tire-burners can still go to the general aviation side of almost any airport and get leaded av-gas, rated at 100 octane (using the real octane rating system).  As you state, the octane system was revised when unleaded was put on the market.  The reason for that change was not an arbitrary one.  It was absolutely required by the fact that attaining a real 87/100 octane, possible with tetraethyl lead, was impossible to attain with unleaded gasoline.  Consequently, the gasoline suppliers, in collusion with the EPA, "dumbed down" the octane numbering system.  There's a side issue here that supports your statement that leaded gas caused damage where unleaded does not.  Putting the power/performance issue aside, unleaded is better.  Engines last longer because they are not subjected to the stresses possible with high octane leaded gasoline.  Tetraethyl lead caused the corrosion/erosion of valves and seats.  The use of high octane leaded (ethyl) was detrimental when used in low compression engines designed for the use of regular leaded gas.  Tetraethyl lead caused spark plugs to fail 10 times as fast as they do now.  Muffler burnout is virtually nonexistent now, with unleaded.  Road salt rusts the outside of mufflers and tailpipes faster than leaded used to corrode the inside.  Tanks and lines don't crud up now, due to the cleansing action of ethanol.  The main problem with ethanol-based additives happens when put in tanks and systems that never had it before, but had leaded fuel used in them.  The accumulated crud is washed loose, causing a lot of problems.  On cars where there was a fuel filter back at the exit of the tank, the only effect was a plugged filter and the need to change it often.  But that's over now, except for a few "barn fresh" cars that have been locked away since 1980.  Those have to be purged of residue and corrosion caused from leaded fuels.  The fact is that ethanol-based additives are approximately 85 percent as effective as an anti-detonate as what tetraethyl lead did.  As a consequence to this decrease in available power, engine development technology has benefited.  Manufacturers have been forced to replace high compression with other innovations.  There is yet another side issue.  Engine over haulers try to convince us old car guys that we need hardened steel valve seats because of unleaded gas. This is the most prevalent rip-off I'm aware of. Just the opposite is true.  It was the higher combustion chamber temperatures/pressures made possible by the use of tetraethyl lead that caused this phenomenon.  Now, those temperatures/pressures are unattainable with the use of unleaded gasoline. Berwin Walter, Pueblo, Colo.

A. Thanks for being so candid in your statements about tetraethyl lead and focusing your support on tetraethyl lead’s power/performance advantages.  Mr. Griffin, who raised the octane number question, was concerned about correct grade gasoline for use in his Ford Falcon and Fairlane powered by 179- and 200-cid six-cylinder engines, respectively.  His is not a performance need.  Admittedly, this is not the case with many owners of 1960s high-performance cars.  I remember how severely my Porsche Super 90 balked with less than a “Tiger” in its tank.  As pointed out, aviation gasoline still packs the punch these engines need.  Hopefully, readers worried about “ruining” their older car or truck engines by burning unleaded gasoline will take notice of Mr. Walter’s side issue comment about hardened valve seats and cease fearing damaging their engines by driving their historic cars in parades or taking them on tours or weekend drives.  Many of the innovations manufacturers have adopted to provide performance without high compression, such as overhead cams and four valves per cylinder, were well known in race car circles, but not thought feasible for production engines.  When that thinking changed, all sorts of performance advances opened up.

