Timing is everything. Is my car really in time? (Part 1) – By Bruce Amacker
Making sure the ignition timing is correct in your VW is critical for an air cooled engine.  Because of the much hotter component temperatures, air cooled engines are much less forgiving about over advanced ignition timing than water cooled engines.  Even a few extra degrees of timing advance can spell death in the way of a burned piston, burned or dropped valve, cracked head or other terminal failure.  Everything related to the ignition timing has to do with the accuracy of the timing marks themselves on the crank pulley.  Being that many of our engines have unknown histories and were assembled from different parts piles, locating exact TDC is a wise move to protect your engine from an early demise. Locating exact TDC is a simple process which only took me about 10 minutes including making the tool, let me explain the process.

1. Take an old spark plug and grind the top chamfer from it that retains the porcelain insulator. 
2. Grind or cut the ground electrode off. 
3. Using a hammer and punch, knock the porcelain out of the steel shell from the bottom. 
4. Run a 3/8" NC tap through the empty spark plug shell. 
5. Snug a 3/8" x 3" long bolt into the shell. 
6. Remove #1 spark plug with the piston halfway down and snug your new tool into the #1 spark plug hole. 
7. GENTLY rotate the engine by hand until the piston stops against the tool. 
8. Make a pen/pencil mark on the pulley at the engine case parting line, and be exact. Tip: Use white            masking tape on the pulley and a sharp pencil to make your marks.
9. Rotate the engine in the opposite direction until the piston again touches the tool. 
10. Make another mark with a pencil at the case parting line. 
11. Measure the distance between the two marks with a flexible tape measure and divide in half. Find the exact halfway point between the two marks, this is your EXACT TDC.  Mark this with the pencil. 

12. If your pulley has a TDC mark from the factory, verify that it agrees exactly with your halfway mark.

13. If you have no TDC mark from the factory, use the sharp edge of a metal file and notch the edge of your pulley firmly.

14. Take a toothpick with a dab of white paint on it, and fill in the notch in the pulley to make it more visible.
15. REMOVE THE TOOL and reinstall the spark plug!

Now that you have TDC identified correctly, you might want to check your total advance.  This is easy if you have a high-buck Snap-On or Mac timing light that has advance built into it, but let’s cover the basics for those who have a standard strobe-style timing light.  VW only has you check your initial timing at idle, and not total advance.  Total advance is the important number, though.  VWs seem to have more catastrophic failures when total advance exceeds 30-32° BTDC measured at 3000RPM or more, this is to verify your mechanical advance is working correctly and total timing is not too excessive.  The next problem is, where the heck is 30°?  Well, we can find that accurately using some basic mathematics.  Using a wide flexible cloth tape measure, find the circumference of your crank pulley after removing the V-belt.  Most measure about 21-22”.  You can take this measurement, divide by 360 (number of degrees in a circle) and multiply by 30 to find the distance from TDC to 30° BTDC, or you can eliminate one step and just divide by 12 to find your total timing position.  Let’s take an example:

Mike Roecker’s ’66 Beetle 1300 has a pulley that measures almost exactly 21” in circumference.
21” circumference ÷360= .058333” for one degree, or:
21” ÷12=1.75” which is 30° from TDC.
So, it’s relatively simple on Mike’s car- we identified TDC using the procedure above, and measured 1.75” to the right of TDC from the TDC mark to find where his total timing should be.  Once again, I used the edge of a file and notched the pulley, and a spec of white paint to lighten it up.  Interestingly enough, the ’66 1300 does not have a TDC notch from the factory, only 7.5° and 10° BTDC notches on the pulley.

Another interesting note is that Mike’s 1300 has no centrifugal advance, relying totally on vacuum for all of the timing advance.  I was surprised to find by testing his car that it did reach 32° total timing with the vacuum advance hooked up, and total advance was reached at only 4”Hg of vacuum!   I think his car has the best low end torque of any Beetle I have ever driven, that carb/distributor combination is “spot on”.  I’ll continue this article next month discussing different types of advances and testing them.  For now, keep on driving those classic VW’s!
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