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springs, instead of abandoning the straightforward mechanical problem in favor of a 
black box of troubles best left to electronics engineers. 

Details vary according to the fashion of the moment, but much the same series of 
events often occur subsequent to the discovery of a carburetion problem.  A persistent 
misfire frequently leads people into the error of assuming that the carburetor at hand must 
be replaced with something more splendid.  Today, the most frequently chosen 
replacement is a Mikuni carburetor, and for once the dictates of fashion are substantially 
correct, as the Mikuni is a very fine instrument and when used in the appropriate throat 
size it can be made to give excellent results.  Unfortunately, it is distinctly possible to 
employ even the Mikuni carburetor badly, unless you know what you're doing and are 
prepared to work at it diligently. 

 
THE BASIC CARBURETOR 

 
There is nothing quite so simple, and at the same time as complicated, as a 

carburetor.  Your dictionary will tell you, correctly, that it is merely a device for mixing 
fuel (in this context, gasoline) with air, and although early examples employed several 
different means to this end it has long since been proven that the job is handled best by 
directing the air through a venturi in which a fuel-entry nozzle is incorporated.  Pressure 
within the venturi is reduced below atmospheric in direct proportion to air velocity, 
which applies a suction to the fuel nozzle in the same proportion.  Thus, fuel is drawn 
from the nozzle at a rate closely tied to air velocity, and the basic proportions of the 
combustible air / fuel mixture produced by the carburetor may be established by varying 
the cross-sectional area of the fuel entry as compared to that of the venturi.  And, in point 
of fact, early carburetors were little more complicated than the device just described, with 
only a controlled-level fuel reservoir (the float chamber) and some form of throttle valve 
added. 

Modern carburetors are still built around the basic venturi, fuel nozzle, reservoir, 
and throttle, but various details have been added.  The most important of these is the 
“correction-air” feature, which is needed to compensate for the venturi/fuel-nozzle's great 
inherent defect:  Uncompensated, the basic carburetor will deliver an air/fuel mixture in 
which even higher proportions of fuel appear as air velocity through the venturi increases.  
The reason for this is that the pressure-drop within the venturi is accompanied by a 
reduction in air density, and while flow from the fuel nozzle is in direct proportion with 
air velocity, the actual mass of air passing the nozzle does not remain in proportion.  In 
consequence, mixture strength rises with increases in velocity unless measures are taken 
to prevent that from happening. 
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All carburetors except those with diaphragm-controlled metering make the 

necessary adjustment for decreasing air-density by means of a correction-air system, in 
which air at atmospheric pressure is delivered to the fuel nozzle via drilled or cast 
passages.  In its more primitive forms, the air is simply led to an annular opening around 
the spray nozzle - as may be observed in Amal carburetors.  As pressure within the 
carburetor throat drops, the differences in viscosity cause air-flow from the correction-air 
system to rise more rapidly than fuel-flow from the spray nozzle, and this does much to 
stabilize mixture strength.  But much better mixture stability is obtained by directing the 
correction-air into a well below the spray-nozzle, from which it is pulled through a series 
of holes in an “emulsion” tube.  This emulsion tube, which may be incorporated as part of 
the spray nozzle, takes in fuel at its lower end (usually) and admits the correction-air 
through a pattern of holes drilled in its sides.  At low rates of flow, the well is almost 
entirely filled with fuel, and air passes only through the topmost holes in the emulsion 
tube.  But as overall flow increases, the fuel level in the well drops to uncover more holes 
and the correction-air component of the froth delivered to the spray nozzle becomes 
larger. 
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By altering the hole-pattern in the emulsion tube, and with adjustments to the total 

amount of air being admitted to the correction-air system, the carburetor's mixture-
delivery characteristics are tailored to suit a particular engine.  It must be noted here that 
an absolutely-even mixture strength may not be desirable: Some high-output engines 
require a richer mixture at their torque and/or power peaks than at other speeds, which 
means that the correction-air system should be adjusted accordingly.  Generally, a large 
main jet and small correction-air jet deliver a mixture increasing in richness with engine 
speed, (as you might expect), with the opposite being true of small main jets and large 
correction-air jets.  But while the overall slope of mixture delivery is determined by the 
main-jet/correction-air jet proportions, slight periods of richness and leanness may be 
created by alterations in the emulsion tube's hole-pattern.  For example, an emulsion tube 
with large holes at its upper extremity and smaller ones farther down will tend to deliver 
a richer mixture at higher revs; the opposite condition is found when the upper holes are 
smaller than those in the rest of the hole-pattern.  And, when the emulsion tube is a close 
fit inside the fuel well, it is possible to make a further adjustment with differences in 
diameter down the length of the tube: a collar, midway down the emulsion tube, can 
constitute a restriction within the fuel well large enough to become a kind of secondary 
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correction-air jet.  With maximum application of these mixture compensating techniques, 
it becomes possible to employ very large carburetor throat sizes relative to cylinder 
displacement, which is why the sophisticated Mikuni is a better choice than the Amal 
GP-pattern carburetor despite the latter's unquestioned advantage in air-flow capacity, 
size for size.  A 35mm Amal GP will flow more air than a 35mm Mikuni, but you can fit 
a 40mm Mikuni on an engine that would develop the blind-staggers with an Amal GP 
larger than 35mm in throat size. 

Other complications in carburetor construction have been introduced to cope with 
part-throttle conditions.  At very low engine speeds, for instance, air velocity through the 
carburetor will not be high enough to pick up fuel from the main spray nozzle and the 
mixture must be provided by other means.  Typically, idle-speed mixtures will be 
produced by a kind of carburetor within the carburetor: Under the floor of the carburetor 
throat, where the throttle valve seats, you will find a small chamber supplied with fuel 
and air, and with entry to the throat through a single hole downstream from the throttle 
valve, or through one hole downstream and one or more upstream from the throttle.  The 
least complicated arrangement is one in which there is only a single hole behind the 
throttle valve, and the chamber is fed air past an adjustable needle valve while fuel is 
supplied through an orifice of fixed size.  Here, the idle-speed mixture (which is a froth 


