Timing is everything. Is my car really in time? (Part 2) – By Bruce Amacker
In part 1 of this series I discussed finding exact TDC and how important this is in verifying that the ignition timing on your VW is correct.  I’ll now expand on different types of distributor advances and how to test them. On my 2180 I have a mechanical advance only distributor, determined my TDC, and marked my pulley as stated before. I’m using 30° as my target for total advance so I am not concerned about initial timing, only total timing at maximum advance.  I set my timing at 30° at 3000RPM, making sure all of my mechanical advance is “in” by that RPM.  This is done by attaching the timing light, revving the engine with the light on, and watching the marks move.  If the centrifugal (mechanical) advance is working correctly, the timing marks will move about 20° in my case. The general theory is to verify your centrifugal advance is “all in”, set your timing at an RPM above that level, and let the initial setting fall where it may.  In my case, I have about 20° total centrifugal advance and 10° initial for my total of about 30°. It’s a good idea to check this periodically to verify your advances are working correctly and you have the correct total advance. Verifying that your timing scatter is not excessive is also a good idea, in a perfect world there would be no timing scatter but most cars I work on have a couple of degrees.    Spark scatter is how much the mark “moves around” while you’re looking at it with a strobe timing light. If it’s excessive, like 5 or more degrees, it’s time to find out why.  The distributor could be at fault, or worn/loose drive gears in the case.  I have a Chinese manufactured 009 that has at least 5 degrees of spark scatter, I wonder what it would bring on Ebay? (
I have experimented with several distributors on my 2180, all junk, just stockers and cheapie 009s that I had laying around.  I ordered a new Pertronix cast distributor (PN D186604) because I wanted electronic ignition and a small style housing. The factory curve on the Pertronix cast was terrible- it had way too much advance starting at way too high of an RPM and ran very poorly. Out of the box it was about 30 degrees total advance starting at 2500RPM and “all in” by 3500 rpm.  With 30 degrees centrifugal advance and my total timing set at 30° with the centrifugal “all in”, my base timing ended up at TDC. This was the WORST curve I have ever driven in a car because it basically ran at TDC until 2500rpm! Once I recurved the unit I was able to bring total advance down to 20° which puts my initial at 10° BTDC, and reduce the RPM where it completed advance to about 2500.  It’s a nice curve and it runs great!  If you’re not happy with the performance of your engine, take a hard look at the advance curve- it should be similar to what I have.  Most distributors are adjustable inside if you have a little ingenuity.  On mine, I reduced the total advance by sleeving the limit stop pin with a small piece of brass tubing purchased at the local hobby shop. I also installed a lighter spring to get the advance to start earlier.  Yes, many distributors only have one advance spring installed from the factory with the “hooks” for the second spring not used.

Vacuum advance is another issue. Many stock VW’s run two types of advance- both centrifugal and vacuum.  The idea here is that the centrifugal will give the correct timing for the RPM, and the vacuum can give you a bit more advance under light load conditions.  During light load (part throttle cruise), the volumetric efficiency of the engine is down due to the throttle plate being mostly closed.  Volumetric efficiency is quickly explained by how well the cylinder is filled with the air/fuel mixture at the bottom of each intake cycle.  On a naturally aspirated engine it may run 70-90%, on a turbo or supercharged engine it will run well over 100% under boost. With cylinder filling (volumetric efficiency) lowered during part throttle cruise conditions, more timing advance can be dialed in without fear of engine damage. This increased advance (within limits) will result in better fuel economy, lower engine temps, and better throttle response.  As soon as the driver opens the throttle, the vacuum goes away and the timing returns to the mechanically advanced baseline so that it is not too far advanced. This is why SVDA (singe vacuum dual advance) distributors are suggested for most street applications and centrifugal advance distributors are suggested for most race applications.  There are also DVDA (dual vacuum dual advance) distributors that use both intake manifold vacuum and ported (venturi vacuum) to control the timing advance.  These are seen mostly on later engines subject to emission control regulations. 

The difference between intake manifold vacuum and ported (AKA venturi) vacuum is that intake vacuum is tapped below the throttle plate and strongest at an idle, lowering as the throttle is opened. Ported (venturi) vacuum is tapped off of the side of the carburetor just above the throttle plate.  It measures zero at idle and is strongest at a part throttle setting, dropping considerably at wide open throttle. Venturi vacuum is preferred for most timing advances in a street driven vehicle.

How often should you check your timing?  In a perfect world you should only have to set it once and never check it again, but this is far from a perfect world.  I check mine a few times a year, just to make sure nothing has moved.  Remember the consequences of incorrect timing can be terminal, and it only takes a minute to check it and make sure the advance(s) is working correctly.  Many of us are running distributors that are several decades old and I have found there is a high failure rate among both mechanical advances and vacuum advances in these old components.  How do I verify my vacuum advance can is not defective?  If you have a hand held vacuum pump, it is quite easy to connect this to your advance diaphragm and give it a couple of pumps.  The vacuum gauge on your pump should rise up and remain steady, and the point plate or advance plate should move roughly a quarter inch.  If it will not hold a vacuum, the diaphragm is perforated or rotted from gasoline fumes.  Most advance diaphragms are rubber, not neoprene, and subject to rot from gas fumes when the car is parked.  If you don’t have a hand-held vacuum pump, you can use your mouth to create a vacuum on the end of a vacuum hose attached to the advance can.  You should be able to pull a vacuum, block the hose with your tongue, and have it hold a vacuum.  Yech, I know!  At the same time you should watch the advance plate move inside the distributor advancing the timing.  You may not know how many inches of mercury you’re pulling, but at least you know the diaphragm is not shot and the advance plate is not frozen.  Why does the tube that is part of my vacuum hose have that funny little upward swoop in it?  This is to prevent the gasoline fumes from migrating down into the vacuum advance can and rotting the advance diaphragm when the engine is off.

Another item that needs occasional maintenance is the felt pad under the distributor rotor.  It needs a drop of oil on occasion to lube the upper bushing in the distributor. I’ll also comment about the o-ring that seals the distributor housing to the engine case. Most parts suppliers will give you a regular round o-ring with fits terribly and requires excessive force to install the distributor.  Seek out a “D” cross section sealing ring which will allow the housing to be installed much easier.  VW discontinued the OEM ones (PN 111-905-261) so we must seek out the correct style from aftermarket sources.
Have fun, and keep on driving those classic VW’s!
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