It’s getting colder outside. Why does my car stumble when I accelerate?

A short discussion about fuel atomization and carb heat. (Part 2)
By Bruce Amacker
In the last article I talked about the air cleaner’s pre-heat system and how important it is for proper fuel vaporization.  Without proper fuel vaporization our cars will stumble, hesitate, stall, give poor fuel economy, and pollute the atmosphere. This month I’ll talk about the other half of the system, the heat riser tube under the intake manifold. The heat riser tube which runs under the intake manifold is also critical for fuel vaporization and therefore engine performance.  This tube draws exhaust from one exhaust port and routes it under the intake manifold, warming the area and promoting fuel vaporization.  There is an important feature in the design of a stock muffler which encourages flow through this tube.  This feature is the absence of restriction on one end of this tube.  In the factory muffler, one end of the heat riser tube is fed directly by the exhaust port, and the other end of the tube bypasses the muffler totally and is fed directly to the tailpipe on the left side (most cars). This causes a pressure differential which promotes flow through the tube and therefore warming the intake manifold.  This also causes the “Pfft-Pfft-Pfft” sewing machine noise we associate with VW’s, as a small portion of exhaust is exiting the left tailpipe unmuffled. This design feature is missing in nearly all aftermarket exhausts, so if you have a header system you probably have nearly zero flow through the tube. (More on that in a minute) This tube commonly clogs with carbon or rust, blocking its flow entirely. When this happens the driver will never be happy with the engine’s performance and many parts are frequently replaced because of it being restricted.  I believe that a large percentage of carburetor replacements are due to this tube being clogged.  To check it for clogging is best with an infrared gun but be careful this tube can be HOT! The exhaust flow is usually right to left but may be the opposite depending on what type of muffler you have.  That means one side of the tube will be hotter than the other in normal operation.  Take the car for a 20 minute test drive, and quickly get out and check the temps of the heat riser tubes under the manifold, as close to the center of the engine as possible. One side should be very hot, commonly 200°+F and the opposite side might be 50° cooler, this would indicate the system is working.  If the tubes are cool, under 100°F, the tubes are blocked or otherwise not working. Reasons this system may be inoperative can be carbon blockage, rust blockage, improper small gaskets used near the exhaust flanges, or using an aftermarket header.  If you have a stock engine and stock muffler and the tube is cool to the touch, most likely your tube is clogged and the engine will likely have to be removed to clear the blockage. Single port engines may have the intake manifold removed with the engine in the car, but on most later dual port engines this is not practical due to the later “doghouse” oil cooler design. If the riser tube is clogged you may try several different methods to clean it but all of them require the manifold to be removed from the engine.  If you suspect a clogged heat riser, remove the manifold from the car and attempt to blow through it by mouth, it should be clear. If it is clogged with carbon, soak it with carb cleaner in hopes that the carbon will soften up.  Use a piece of wire rope (old clutch cable cut off works well) checked in a power drill and attempt to run it through the tube to clear it. This may take some time so be patient! If the tube is clogged with rust it will be more difficult to open up, and the “drill cable” method may not work. In severe cases I have had to cut the tube open and use an extremely long 5/8” drill bit to clear the rust clog. After clearing the tube I welded or brazed the hole closed.
Most (all) performance exhausts do not flow well through the pre-heater tubes under the intake manifold because of a lack of pressure differential. This is because they do not have the long tube bypassing the muffler on the left (usually) side that the stock mufflers have. Without this there is no pressure differential and without pressure differential there is no flow. I tried something that works well and thought you might like to hear about it, this will apply to any ACVW with a single carb and a performance exhaust. This problem on aftermarket systems can be proven by taking temp readings at the heat riser tube. On my 2180 these tubes were hot near the head flanges, and 4" from the flanges the tubes were barely 120F (before the modification described below). 

I welded a little "scoop" inside the exhaust pipe just outboard of the #4 port flange. The scoop creates a positive pressure differential, encouraging exhaust flow though the riser tube to warm the air/fuel mixture. The scoop is a small 3/4" wide x 1/2" piece of scrap steel welded inside the flange on the trailing side of the pre-heat hole. The result is considerably better flow through the riser tube without going to the trouble of bending up a complete bypass tube and welding it so it points out the tailpipe (like the OE). I'm using a 1 1/2" primary header pipe so the flow restriction caused by the scoop is not a concern. 

I just thought I'd pass this on as a possible tip for those few of us who prefer center carbs and headers. My 2180 with a Zenith 32NDIX runs terrific, mostly due to jetting, but also due to LOTS of heat, as stated above. I do have a W110 cam which lowers intake vacuum, making vaporization worse and aggravating cold startups. 

I took mine for a ride and shot the intake manifold with an IR gun after this modification. The bottom of the intake manifold near the preheat tubes was about 180F and the plenum just under the carb was 105F on a 80F ambient day. The preheat modification definitely works well on the 4-into-1 header I am running. This engine runs absolutely perfect with no hesitation, bog, "soft spot" or idle problems at all. It pulls strongly from a nice low RPM and is really a pleasure to drive, even when the weather is cool. I do recommend a choke strongly for a center mount carb, also. Have fun, stay safe, and keep on driving those classic VW’s!
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system is probably restricted. Using an infrared gun is best, but brave people may touch

them with their hand.
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Typical stock muffler with left side
bypass tube that promotes heat
riser flow. Bypass tube points
exhaust directly out the left tailpipe
without going through the muffler.

Typical header system with heat riser
tube flanges but not a bypass tube. This
type of exhaust will have very poor flow
through the heat riser tube and very
poor intake manifold heat without the
modification described.





