Temperature Compensator Adjustment

My Dad taught me there were two hallmarks of a well tuned engine, golden brown spark plugs, and a tan soot-free tailpipe.  If you’re dealing with an older engine with multiple problems, you might want to pass this article over since this subject falls into the category of fine tuning.  But, if you’re trying to get the engine tuned “just right” and have been frustrated like I have, this is another step in the right direction.


The Temperature Compensator is bolted onto the side of the carburetor and has a white, now probably yellow/amber cover on it.  If you’re like me you have probably noticed them and wondered what they were. The Temperature Compensator is an air valve that opens after the engine is fully warmed up, and allows intake air to bypass the fuel path thereby leaning out the fuel mixture slightly.  It may have something to do with warm air being less dense than cold air, and so the engine needs more air at higher operating temperatures.  This makes sense, since we choke the engine during starting and warmup which richens the mixture.  As the engine warms, we push the choke in, leaning the mixture to the normal operating level.  When the engine gets really well warmed up, it is apparently able to operate well on an even leaner mixture, and this is created when the Temperature Compensators reach about 140F, and the valves open.

So what made me think I had a problem with mine? I have been plagued with both a sooty tailpipe, and sooty black spark plugs.  I have been able to lean out the Carbs to the point where the plugs are nice and tan/brown, but the tailpipe, and the back end of the car are always full of soot.  I also noticed that during hard acceleration starting from about 40mph, I get plumes of smoke from the tailpipe.  This led me to believe that during the hard acceleration, the carbs were providing the engine with too much fuel, however, if I leaned out the mixture any further, my plugs burned white (indicating too lean), and the car became difficult to cold start. Somehow I needed a leaner mix once the engine was warmed up, and the Temperature Compensators seemed to be just the thing.


Assuming your carbs have ever been rebuilt (whose haven’t at this point), one must take care that it was re-assembled correctly.  In the case of the Temperature Compensators, there are few ways to go wrong.  Many mechanics simply take them apart, clean them out, and re-assemble without taking care to adjust them correctly.  This was the case with mine, they were clean, but the adjustment nut had been tightened so severely, it was impossible for them to open at all, at any temperature.  This would result in the warmed up engine running richer than intended.

The compensator is really a fairly simple mechanical device.  At one end there is a small plastic plunger with a conical tip.  The cone fits into a hole at the end of the compensator blocking the airflow when the valve is closed.  Along the length of the Compensator there is a metal strip with a forked end that engages in the end of the plunger.  The metal strip is a bi-metal strip which means it’s made of two different types of metal bonded together, and the differing rates of expansion causes it to bend when the temperature changes.  Something engineers refer to as a “simple yet elegant solution”.  When the Compensator warms up, the bi-metal strip bends, and pulls the plunger back, opening the valve.

The re-building process is very straightforward.  First, remove them from the carb(s), since I have two, I marked them (F) and (R) so I wouldn’t mix them up.  Be careful when you remove them, there are supposed to be two gaskets at the valve end, one goes around the barrel of the valve, and the other is at the bottom of the hole in the Carb which the compensator seats against.  Don’t lose them, and if they are missing, order replacements.  Missing gaskets will cause in a vacuum leak which will result in a rough idle.  Once the Compensators are off, take them apart and clean everything well with Carburetor cleaner.  The Bi-Metal strips should not be able to be installed upside down by mistake, since they have a portion removed at an angle near the hold down screw which corresponds with a raised boss on the casting.  Just confirm this, keeping in mind the last re-builder could have inverted them already so don’t just assume they were in correctly to begin with.  

Now that everything is clean and disassembled, we need to make sure the Bi-metal strip is as flat as possible.  Use a plier with smooth jaws, or a flat metal block with a soft fiber mallet to flatten the strips out.  Mine were badly bent from the over-tightened adjustment nut, but were easily straightened out.  Once they are nice and straight again, place the plunger over the forked end, and place the assembly into the housing.  The screw at the far end, holds the strip in place and can be fully snugged down.  The vibration proof nut is the adjustment, slowly turn the nut until it just makes contact with the strip which at room temperature is in the closed position.  From that point, turn the nut about another quarter turn to put a small amount of spring tension to hold the valve closed.  You can feel this tension by pressing on the tip of the cone where it protrudes from the valve. Very gentle pressure should open the valve.

The only thing left to do is adjust the valve(s).  Steve Sutton has a great article on setting the temperature on these, but I now believe it is not overly critical as long as the tension on the two valves is similar.  The valve should be fully open at 140F and closed at 115F.  I spent the time to make two water baths and get the temperatures just right as Steve describes, but there didn’t seem to be much adjusting required.  I think it would probably be adequate to just run them under the kitchen faucet after you get the water running good and hot (usually 180-200F) and make sure they open fully.  Here is where you will find an inverted bi-metal strip, if it is, the valve will remain closed.  Just flip it over and start again.  Once everything is working correctly, put the covers on, and re-install on the Carbs.  An hour was more that enough time if you work slowly, and you will barely get your hands dirty.

So far I don’t have many miles on this fix, but the initial results are cleaner plugs, and much better response through the entire range after the car is warmed up.  The exhaust seems to smoke less, and I am seeing fewer sooty deposits on the rear bumper.  The tan tailpipe may turn out to be the proverbial needle in the haystack, but I think it’s still worthwhile to get as many parts of our old cars working as correctly as possible.  This one was certainly worth the minimal trouble.   If you are having other Carb issues, I highly recommend you download the Carb articles on the Buckeye Triumphs Newsletter website written by Nelson Riedel.  These cover everything from theory of operation, to rebuilding, to adjustment and troubleshooting.
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