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by Nick Trask

Fuel injection (FI) systems have been 
around since the 1950’s and became 
widely used in cars during the 80’s. By 
the 1990’s all cars sold in the United 
States were equipped with FI systems, 
and though motorcycle man-
ufacturers have included FI 
systems with some models as 
early as 1982, it isn’t until 
recently that the industry has 
seen wide spread use of FI. 
Since a lot of people come 
into my shop with questions 
about FI, I thought I would 
point out some of the differ-
ences between FI and carbu-
reted systems as well as the 
benefits and disadvantages 
of both.

A carbureted system is a 
mechanical system using air 
pressure to control the flow 
of fuel through the system. 
There are three basic parts 
in a carburetor, the throttle 
valve, the venturi and the 
float bowl. The throttle valve 
controls the amount of air 
that flows into the throat of 
the carburetor also known as 
the venturi which is simply a 
tapered hole through the car-
buretor body. As the venturi 
narrows, air moving through 
it is forced to speed up cre-
ating low pressure inside the 
carburetor. In a siphoning effect as the 
air tries to equalize the pressure, fuel 
is drawn in from the float bowl mixing 
with the air before entering the engine. 
The wider open the throttle valve, the 
more air will flow, drawing more fuel. 

A number of circuits are built into 
the carburetor in order to control 
the amount of air/fuel being drawn 
into the engine. In this context a cir-
cuit refers to a fuel passageway as 

opposed to an electrical circuit. In fact, 
nothing electrical controls fuel delivery 
in a carbureted system, it is all based 
on fluid flow, vacuum and hydraulics. 
The different circuits represent various 
throttle positions such as idle, partially 

open and fully open, and each of these 
circuits can be tuned to modify the effi-
ciency of fuel delivery to the system. 

Fuel injection (FI) systems, on the other 
hand, rely on an electronic 
fuel pump to deliver fuel. The 
fuel pump delivers fuel at 
around 50psi as opposed to 
carbureted systems at normal 
atmospheric pressure of about 
15psi. When the fuel reaches 
the injectors, the higher pres-
sure allows much finer atomi-
zation (creating mist) of the 
fuel. The injectors then spray 
the atomized fuel into the 
intake manifold in a uniform 
conical pattern. The uniform 
pattern and fine atomization 
of the fuel spray increase 
the efficiency in which it  
is burned.

The biggest part of the FI sys-
tem is controlling the injector 
opening. The brains control-
ling the injector opening is the 
electronic control unit or elec-
tronic control module (ECU/
ECM), both are used synony-
mously. The ECU/ECM relies 
on input from various sensors 
describing the engines state. 
And though some systems 
have more sensors than oth-
ers, the minimum sensors used 

by the ECU/ECM are engine speed, 
engine temperature, engine load, and 
throttle position. 

Engine speed relates to the RPM’s. 
Engine temperature is a simple ther-
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mometer, and the ECU/ECM knows 
if the engine is cold it needs to deliver 
more fuel and if the engine is warmed 
up it can reduce the amount of fuel. 
Engine load is determined by measur-
ing vacuum in the engine, the less vac-
uum the higher the load. Because engi-
neers and mechanics seem to have 
different ways of looking 
at things, this can also be 
seen as the more pressure 
in the engine the higher the 
load. The throttle position is 
a rheostatic measurement 
broken into 255 units. The 
ECU/ECM calculates these 
units in the form of ranges 
such as 0%, 2%, 5%, 10%, 
20%, 40%, and so on up to 
100%. This gives the ECU/
ECM a total of ten possible 
throttle positions where the 
carburetor only has three.

The ECU/ECM takes all the 
sensor input and very pre-
cisely calculates how much 
fuel is needed to reach the 
optimal 14.7:1 air/fuel 
ratio. It then sends a cur-
rent to the injector control-
ling an electromagnet that 
pulls a plunger opening the 
injector. The length of time 
the injector is open is called 
the pulse width which can 
vary from zero (completely 
closed) to as much as 20 
milliseconds. This high pre-
cision makes FI systems very 
efficient and very tunable.

That is one of the main differences 
between carburetors and FI systems. 
When you’re tuning a carburetor you 
don’t have much control. If you are too 
lean in one area, it’s easy to add more 
fuel, but you have to add fuel along the 
entire range and may end up too rich 
at the other end of that range. With 
FI, preprogrammed maps are loaded 
into the ECU/ECM and these maps 

have an almost infinite number of vari-
ables to draw from. Keep in mind all 
these variables are preprogrammed. 
Only in what’s called a “closed loop” 
FI system where an oxygen sensor 
reads the exhaust and feeds the input 
back to the ECU/ECM are any real-
time calculations taking place. This 

type of system gives much finer tun-
ing and even greater efficiency than 
regular FI. But since closed loop sys-
tems primarily effect emissions and 
not performance they aren’t typically 
used on motorcycles though they are 
becoming more prevalent as emission 
control standards get tighter.

The main benefits of carburetors are 
simplicity and low cost of mainte-
nance. A carburetor can be easily 

replaced or repaired on the side of 
the road and doesn’t require expen-
sive and complicated tools and knowl-
edge. Almost anyone can tune a car-
buretor, though the level of tuning will 
never be as precise as that with FI. 
Custom bike builders like carburetors 
because they provide a clean, unclut-

tered look and they don’t 
have to hide the fuel pump, 
electronics and sensors.

The disadvantage of the car-
buretor is the inaccuracy of 
the fuel control. Carburetors 
are just not that efficient. The 
mechanical nature also works 
against it. Carburetion was  
a great technology that got 
us to where we are today, 
with regards to internal com-
bustion engines, but with  
the introduction of electronic 
fuel injection carburetion  
has become somewhat obso-
lete. The only real disadvan-
tage of FI then is cost and 
complexity. 

But if you’re going to buy 
a bike and have the choice 
between FI and a carbu-
reted system, the price will 
be about the same. The cost 
for tuning and repairing a FI 
bike will be more expensive, 
but FI bikes are very, reliable 
and less likely to need repair. 
In the course of riding one or 
the other 50,000 miles there 

might be a little more expense with FI 
only because the fuel filters are more 
expensive, but as long as nothing 
goes wrong, they will both cost about 
the same. Overall, whether you want 
to drive a stock bike or add perfor-
mance upgrades, due to its efficiency 
and tunability, FI is a better option 
over a carbureted system.   RUMBLE
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