
Synchronizing Carburetors 
edited from the Snowbum site 
 
 This is a lengthy article. It is a good idea for you to read through it slowly 
and carefully before you attempt anything. 
 Do not lubricate the throttle cables.  1978+ cables have an inner lining that 
self-lubricates but wears ever so slowly over a lot of miles hence throttle cables 
should be replaced at reasonable intervals. Lubrication of the cable innards is 
generally a last-ditch effort, when you do not have new cables. 
 
 Why synchronize carburetors? Why are there so many opinions? Why are 
some books, like Clymer and Haynes, so misleading or just plain wrong? 
 Your BMW boxer engine has two pistons going in and out in the cylinders 
at the same time, same direction, same amount. While the engine would seem to 
be perfectly balanced  mechanically, but that is not exactly so. The parts may not 
be perfectly balanced with regards to weight and reciprocating offset mass. That 
will cause some vibration, usually showing up in a narrow rpm band. Imbalance 
in the clutch assembly is another area. Another item is that the cylinders are not 
opposite each other, one is behind the other, which produces a 'rocking 
couple'. Actual internal friction and combustion pressures between cylinders may 
vary and there are many other variables, such as small ignition timing 
differences, and valve settings; and, these things all add up, and can interact with 
each other in strange ways, and strangely at various rpm doing different things. 
 As the timing chain stretches (mostly actually the crankshaft sprocket is 
wearing), not only does this affect cam timing, but also the ignition point 
becomes different for one cylinder versus the other.  External to the engine core 
are variations in the carburetors, and the cables operating those carburetors.     
Because of all these, and other factors, the BMW boxer Airheads engine is rather 
sensitive to carburetor adjustments.  This is particularly so for the 1980's and 
later models that were factory tuned to run leaner.         
    Generally speaking, an imbalance in synchronization of the cables, together 
with perhaps slight differences in what was described above, and maybe even 
diaphragm differences in the carburetors, will cause engine roughness or 
vibration, often in a narrow band, and sometimes at two different rpm. 
 
 Imbalance in the cables and idle mixtures/idle rpm between cylinders 
will typically result in slight rocking or stumbling as one comes off the idle stops 
particularly if doing so gently. 
      
 Note: If the pressure in a combustion chamber/cylinder is different - the 
left compared to the right cylinder- the engine will rock back and forth. If the 
unbalance continues as rpm is raised, the rocking becomes a faster pulsing, then 
a vibration as the rpm is raised further. It is entirely possible for the pressures to 
be roughly the same at higher rpm and throttle settings and not be the same at 
idle or near idle or for this to be reversed. It is also possible for the pressures to 
be different, or the same, at every rpm. 



 Properly synchronizing the carburetors, assuming all else is OK,  will give 
you smoother throttle operation particularly noticeable at the just-off-idle area 
and will definitely reduce higher rpm vibration. Just off idle is important because, 
on gentle take-offs, that is the point that engine stumbling would be exceptionally 
annoying. If the carburetors are not properly adjusted and synchronized, the 
engine may well have very poor throttle feel, the engine might stumble, it might 
backfire, it might use an excessive amount of fuel and it might well cause a lot of  
'funny vibration'; not to mention an unstable idle, being hard to start, act very 
lean, etc. If the idle mixture is improperly set, it is not unusual to see red exhaust 
pipes near the heads. 
 Note: If you do not have the rest of your engine properly adjusted, such as 
ignition timing and valve clearances; if you have problems with ignition wiring or 
coils or points or condenser or spark plugs or spark plug caps; or if the floats and 
diaphragms and passageways and jets, and so on in the carburetors are not in 
good condition, then you are totally wasting your time playing with carburetor 
synchronization.  The carburetors are the last item to adjust. You must not adjust 
them until the floats are known good, diaphragms known good, float adjustment 
proper and fuel level in the bowl known good. 
 Enrichener parts known in good condition and properly assembled and 
that you have a relatively clean air cleaner, no vacuum leaks at the carburetor to 
head adapters. If your cables are worn enough, or kinked, or routed wrongly, 
your carburetors will not stay in synchronization. 
 Lastly, if your throttle at the bars is worn, especially at the teeth of the 
barrel and of the chained cam, those should be replaced if truly bad, as they cause 
stiff and irregular throttle action. 
 Note: I see a fair amount of Airheads that do not have sufficient free-play 
in the throttle cables and sometimes choke cables, too. If the free-play is not 
there, moving the bars may change the idle rpm and the engine is likely to drift 
higher in rpm, usually as it warms up; which is often a symptom of other 
problems. It is important that some free play be in both throttle cables outer 
jackets as seen at the carburetors, with the throttle at the bars fully turned off. 
Excessive free play will often result in jerky operation at low rpm. 
  It is beyond the scope of this article to tell you how to check, fix, adjust, 
and generally be sure everything is correct before you attempt carburetor 
synchronization. This article is to tell you how to do the synchronization, how to 
use simple tools, and do the job quickly, and accurately.  Anyone can do these 
things. You do not need to have any sort of vast experience. 
 

What tools will you need? 
 You will need a screwdriver to adjust the idle mixture screws, idle stop 
screws and perhaps remove any screw plug from a vacuum port. There may not 
be a screw; could be a push-on hose. 
 You will need a wrench to fit the cable length adjustment locking nuts. You 
will also need a short wrench that fits the edges of the carburetor cable adjustor 
lock nuts. 



 Some sort of vacuum sensing gauge or gauge set. This can be a water 
manometer,  mercury manometer, a Walus differential gauge, or an electronic 
vacuum differential instrument. 
 Late models CV carbs all came with vacuum ports; later ones usually 
having soft black rubber hoses that led to the pulse air system in the air filter box. 
The port has internal screw threads easily seen after the hose is pulled off. The 
thread is a uncommon type. You do not have to install a screw unless you are 
removing the hose permanently for some reason. 
 

Theory Behind the Vacuum Methods 
 A carburetor works by having a necked-down area through which 
incoming air passes and that incoming air is speeded up by the effect of that neck. 
 Jakob Bernoulli's theorem said that there is a decrease in pressure as 
velocity increases. The decreased pressure, or vacuum, allows fuel to rise up, 
sucked up if you want to think of it that way, and turns itself into spray. Hopefully 
well atomized into a gaseous mixture with the incoming air but is more likely to 
have superfine droplets. 
 There are two places in the carburetors that fuel is sucked up and utilized.  
One is the central jet/needle/etc assembly and the other is one or more very tiny 
idle port holes located in the bottom throat area of the carburetor.   
     The piston coming inwards (away from the cylinder head) in our airheads, on 
the intake stroke, when the exhaust valve is  closed, intake valve open; is what 
allows the 'sucking' as a partial vacuum -compared to outside air- is made in the 
cylinder as the piston moves inwards.    
    When the butterfly valve (or slide in pure slide carburetors) in a carburetor is 
closed, or nearly so, fuel is sucked out of the idle port(s) holes in the bottom of 
the carburetor body throat. As the butterfly or slide is opened more, by turning 
the throttle, the idle ports stop working and fuel comes out of the central jet area. 
 The vacuum port is simply a small hole with an internal passageway into 
that venturi area, sampling, so to speak, the lowered pressure there. The common 
method is to sample the vacuum at the carburetor throat, and this is officially 
called venturi vacuum. 
 If the vacuum produced by the engine cylinder piston movement was 
perfect, the maximum vacuum that could be produced, in theory, is 
approximately 30 inches of mercury (a pressure reading that is used like a 
vacuum reading) at sea level, where 30 inches of mercury is the standard 
accepted pressure. That is roughly 15 pounds per square inch, the pressure on 
every square inch of our bodies, and the same inside our bodies, at a constant sea 
level existence. 
 As altitude increases, pressure generally goes down roughly 1 inch of 
mercury, or half a pound, per thousand feet. On a practical basis, the vacuum is 
going to be a few inches less than theoretical. Also, as the throttle is opened, 
especially if suddenly opened and most especially with a slide, rather than CV 
carburetor, the engine side of the carburetor vacuum greatly decreases, until 
engine rpm rises to match. If the throttle is very suddenly closed from a higher 
rpm, one gets a very high vacuum at the carburetor output area, and the venturi 



has a fair amount as well, as the passageway is very small due to the closed 
throttle. 
 The manometers, or any type of gauge, either measure the vacuum in each 
carburetor venturi or read the difference between the two carburetors. Either is 
OK.  

 Preliminary Set-Up 
 Before you can do final synchronization, be sure of the following 
1.  Preliminary eyeball synchronization has been done. If your carburetors have 
been synchronized before, and you have not messed with anything, you need not 
do this step, unless you want to be sure. I always do this eyeball check. See below 
for how to do the preliminary eyeball synchronization. 
 Hint: Always be sure that the barrel fitting at the end of the cables, where 
they fit into the lever arms at the Bing CV type carburetors, have a bit of 
lubricant, heavy oil is fine on them, or moly grease. This is a prime cause of 
frayed and broken cables and lousy synchronization. Cable condition internally, 
see below, is important. If your throttle unit at the bars is rough acting, or the 
cables are improperly routed -tying them down strongly with zip ties is not a good 
idea either, you are going to be fighting yourself. There must be some free play in 
the outer jacket of both throttle cables, throttle at the bars being off. 
 More Hints: BMW throttle cables (original types, if any still exist, of pre-
1978 can be lubricated) are not to be lubricated, except as a last resort before you 
can get new ones. They are lined with a nylon or teflon-like substance.  Cables do 
wear out and should be replaced when they are acting up, getting stiff, etc. 
Besides them wearing the lining inside, the steel strands might fray, and one or 
more break. This is fairly common at the throttle levers at the CV carburetors, 
usually due to a lack of lubricant at the barrel fitting.  But, it is also a problem 
from folks bending the throttle cable on the left carburetor, whilst checking the 
oil dipstick. One broken strand at the carburetor lever usually leads to total 
failure within a very few hundred miles.  
     
 BMW has two types of throttle cable designs, one is a single cable at the 
throttle grip, one has two cables there. The single type is more stable and 
certainly less affected by turning the bars. The single cable type uses a round “T” 
junction part located under the fuel tank.  That T-junction 'box' has one 
adjustment for cable length. When you are all done with synchronization, the 
throttle, assuming you have properly synchronized the gears and greased them at 
some time, will have a bit of free play. Be sure this is true. That free play can be 
seen by rotating the throttle, but it is better for a novice to pull slightly, on the 
single throttle cable as it enters the throttle assembly. About 3/32" is about right. 
 The under tank adjustment is to remove most, but not all, of the upper 
cable free play with the throttle turned off. The free play must exist throughout 
the turning of the bars, from side to side. If the free play is way too much, throttle 
feel will not only be sloppy off-idle, but you may not be able to reach full throttle, 
no matter how far you twist the grip. Cable free play is therefore in several 
places:  Throttle cable(s) at the bars, and at the carburetor cable junction. 
    
How To Do a Preliminary „Eyeball‟ Synchronization  



This may be called a static synchro. The motor is off and no gauges in use 
 If the carburetor adjustments were all changed radically, perhaps you 
overhauled the carburetors, changed cables; whatever, you can do a preliminary 
synchronization by eyeball. Quite frankly, if this is done accurately enough, it is 
usually good enough to go riding until you can do it properly with tools or 
instruments. Note: If you are just doing an eyeball synchronization and the 
carburetors were not taken apart and adjustments radically changed, etc. you 
need not do anything more than to just set the cable slack and for equal 
movement, all by eyeball. 
 Eyeball method: Adjust the throttle cables lengths at the carburetors so 
the handlebar throttle lifts the carburetors levers (or slide) at the exact same time 
as you increase the throttle a very tiny amount. 
 Leave the cables with maybe .050" of slack in their outer cable sheath at 
throttle off. You will need to play with the idea awhile, as it is not the same view 
to you, left and right.   
Note: For any method, the throttle assembly at the bars must be synchronized at 
the markings on its gears. Assuming that you are not doing just an eyeball 
throttle cable adjustment, proceed as follows:  
1. Make sure the two carburetors have close to the same small amount of idle stop 
adjustment beyond the butterflies being totally closed. Also adjust the stops 
equally for a wee bit of lever off the stop, perhaps 1-1/2 turns. 
 The slide only carburetors  are a bit different, but with the same idea.  If 
you played with the idle mixture adjustment, set it per whatever book you have, 
as far as turns outward, from a GENTLE inward stop.  This will be 1/2 to 1-1/2 
turns. You will also want the choke (enrichener) cables adjusted for full off with 
their levers on the carburetor stops and also able to reach approximately or 
nearly the full-on stops at the same time as you engage the enrichener. There is 
no official synchronizing of the choke cables beyond this. If you have “T” units 
under the tank, they have adjustments to take up excessive slack for the upper 
throttle and choke cables, but a wee bit of slack is needed. Turning the bars back 
and forth should not change the slack there enough to remove it all. 
2. Assuming that you do have some throttle outer cable slack  at the carbs and, if 
a single cable at the bars, you have some slack there too, now you are ready to get 
your tools, fan, whatever, all laid out, ready for your return. 
 Hint: A good sized fan is needed, after your warmup ride if you take more 
than a few minutes to do the adjustments. 
3. Go for a 10 mile or longer ride. The entire engine must be warm, and you must 
use the fan, otherwise the engine will definitely overheat. Warmup at about 1400 
rpm is just fine. A ride is much better. 
4.  Immediately upon your return, put the bike on its center stand. Do not put it 
on the sidestand first. This will avoid any fuel imbalances in the carburetors. 
Leave the engine running or restart it when you begin, and turn on the fan. 
Position it near the front wheel and blowing over the cylinders. Do not overcool 
the cylinders and carburetors. 
5. You are going to do a dynamic synchronization. Note that once the carburetors 
are fully adjusted, future synchronizations are likely far easier, far less effort, and 
take very little time. Note that the idle rpm adjustments, and to some reasonable 



extent the idle mixture adjustments, tend to be rather stable over a long period of 
time and mileage, and in the future, while you may occasionally have to make an 
adjustment, almost always you will be adjusting only the cable lengths. And even 
then, only one, and seldom the idle mixtures and idle stops. With good cables, 
and the rest of the items previously mentioned all in good condition, 5000 mile 
intervals are just fine for simple synchronization. Or, when you feel some 
imbalance or wrong idle rpm, etc.  It is normal for an Airheads to idle at a 
different rpm, depending on the altitude, as you ride to a different 
elevation. Adjustment to help compensate for a too low or too high idle for 
altitude changes you think you will do, should be thought of as you do your 
dynamic synchronization, and compensation is easily possible.   

Dynamic Synchronization 
 I will describe the basic and simple method, because it is common to all. I 
will assume a vacuum operated meter or gauge or manometer and not the spark 
plug shorting method. 
 
1.  Adjust the idle stop screws for a balanced gauge/etc. readings. If the rpm is too 
high, set each idle stop screw a wee bit less; or a wee bit more if idle is too low. 
Then go back and adjust one of them for balance. You want to end up with a 
balanced indication on your test device, and a rpm of about 900-1000 for bikes 
before the 1981 changeover to the light clutch carrier, instead of the older heavy 
flywheel. For the 1981 and later, and any year with dual-plugging conversion, I 
recommend a target of 1025 rpm. If your tach is reasonably accurate, use it. Note 
that excessively slow idle rpm will result in poor oiling of the timing chain and 
timing sprockets. 
 Idle Altitude Compensation: Note that you may want to select an idle rpm 
somewhat dependent on where you intend to ride, and where the adjustment is 
being done. This is because idle speed tends to vary with altitude.  
 Thus, if you ride at sea level to perhaps about 2500 feet or so, I would use 
the settings suggested. If you were doing the synchronization at a higher altitude, 
say 6000 feet, then I would set the idle rpm a bit lower. Don't set the rpm under 
800 for any Airheads. Also, once you get a bit experienced at this, you will realize 
that the Idle Mixture is also changing and you can make a small change to that. 
 Thus, tuners at high altitudes might want to make the idle mixture screw a 
wee bit richer, and sea level tuners, a wee bit leaner. The Bing CV carbs mixture 
screws turn INwards for leaner, and the slide carburetors turn OUTwards for 
leaner. We are talking about 1/8th turn maximum difference. 
 
2.  Now that you have the proper idle rpm, and it is balanced on the 
meter/gauge/whatever, you need to adjust the idle mixture. You will need to blip 
the throttle now and then to clean the engine of any fuel loading-up, just prior to 
any adjustments, idle, mixture, cables. After blipping, allow a few seconds for 
engine stabilization. 
 Start with one carburetor. The idle mixture screw is adjusted By Ear, and 
adjusted very slowly, perhaps initially a 1/4th turn at a time over 5 or 10 seconds, 
and then as you approach the sweet spot, adjusted 1/10th of a turn at a time, until 
the engine sounds the smoothest, and the idle speed the highest.    You 



may have to start with the screw outwards a bit more. Then do the other 
carburetor. If there was any rpm change at the end of any of this, go back and 
readjust the idle rpm and its balance.  You may well have to repeat this process of 
mixture adjustment and idle stop screws several times in the beginning. Take 
your time. What you want to end up with is the idle mixture screw in the best 
position for smoothness and highest idle rpm, and a balanced indication on your 
meter with the proper rpm. The idle stop screw and mixture screws interact with 
each other. If things are way out of correctness, they interact mightily. Blip the 
throttle occasionally, be sure the engine settles down before doing another wee 
adjustment and reading. 
 You will find, on the Bing CV carburetors especially, that the idle mixture 
screw is very sensitive in the INwards direction, and far less in the OUTward 
direction. I suggest, until you have experience, or need the altitude adjustment, 
that you leave the mixture screw in the middle of the smallish adjustment range 
that causes the engine to slow or even stumble a wee bit if inwards too much, and 
slow a bit if outward too much. If anything, leave the screw on the Bing CV a bit 
outwards from optimum (maybe 1/8th turn).  
You want to end up with the idle mixtures correct, and the idle rpm correct, and 
the idle balance indication correct.  Do not make the mistake of starting this 
procedure from the idle mixture screw too far inwards, and then rotating it 
farther inwards. It is almost always better to start with it too far outwards.  Once 
done correctly, however, you need make only the tiniest changes in the future; 
usually under half a turn each way to find the proper point. 
 Note: There must be throttle cable slack when you are done. You are now 
done with the idle adjustments. Future adjustments will be quick. 
 
3.  Adjusting the cable lengths: This is best done at a low rpm, an rpm above the 
idle rpm, but not too far above. The farther above the idle rpm, the less sensitive 
the adjustments and the harder it is to then get it right for the more critical area, 
the 'off-idle' position. Because of this, I recommend 1300-1500 rpm. You can lock 
the throttle if you have the factory friction screw at the bars, or hold the throttle.  
 What you will do is rotate the throttle for 1300-1500, whatever rpm you 
want in that range, and then look at your balancing device. If not at balance, 
change the length of one of the throttle cables, and try again. You can get an easy 
feel for what direction by lifting the outer sheath on one cable, slightly. 
You want to end up with a balanced readout and a small amount of cable slack at 
throttle off. Carburetor levers must be on stops at the carburetors. 3/32" is fine; 
not critical though.  Do not have so much slack that the outer sheath ferrule could 
come out of the receptacle in the carburetor fitting, nor so little that turning the 
handlebars or any change from temperature, etc, would cause the idle stop 
settings to be affected by the cable length.    
 One small thing you might be interested in doing, is to raise the rpm a fair 
amount and see if the balance still holds relatively well.  If it does not, you might 
have a diaphragm problem. 
Note: When blipping the throttle, or suddenly closing off throttle from perhaps 
4000 rpm, if you see largish vacuum changes, some of that is due to unequal 



springs on top of the CV slides, differences in diaphragms, etc. All will have some 
such vacuum changes. Less is better. Unless horrible, leave things alone.  

You Are now Done 
Hints 
1. Even with clean idle passages and everything else in good condition, irregular 
idle and strange symptoms at idle and off-idle, and especially irregular idle rpm, 
are often due to a bad idle adjustment or idle adjustment and/or idle jet rubber 
O-rings. This can also happen on CV carburetors without the springs above the 
slides; the purpose of which is to ensure positive seating of the slide at the bottom 
at idle and to smoothly return the slide downwards. Be sure there is throttle cable 
slack at the carbs. 
 
2. It is critical that the enrichener parts be not mixed up left to right, and 
installed correctly. It is also very important that the butterfly valves on the CV 
carbs be installed correctly. 
 
3.  Once in awhile one will run into an Airheads with the CV carbs that will 
seemingly adjust just fine with the vacuum gauge method, for idle mixture, idle 
rpm, and off-idle for the cables, and yet will not idle smoothly. 
 Sometimes the owner will go crazy trying to find the reason and check 
points, if present, timing, valve clearance, compression pressure, the spark plugs 
and their caps, cables, coils, etc. Nothing is found wrong except the poor idle. 
 The problem is then felt to be inside the carburetors, which it is, but what? 
Well, it can be butterflys improperly installed and it can be variations in the 
carburetors. Using the shorting method will, in almost every instance, fix that 
problem with the rough idle.


