Over the next three issues, we will ex-
plore the intricacies of the three basic
types of fuel injection found on German
cars. This first part will deal with the EFI
system — the first electronic fuel injection
s:r.vl('/n adopted by a major car manufac-
turer. Next issue, we’ll contend with the
AFC system, and the following issue,
we'll jump into the CIS system. These fea-
tures are not for the novice mechanic,
they detail the workings, problems and
methods of fixing these three
“einspritzer’’ systems. Editor

uel injection has a reputation for

esoteric, hard to fix, and just

plain nasty. Some people even
call it **fool injection.”” Like anything
else, however, it cun be fixed, at least
most of the time. In fact, the majority of
problems associated with a fuel injection
system c¢an be isolated and fixed with a
tew simple tests and inexpensive tools.
Sure — that’s what they all say . . . but
keep reading and let's see.

First let me say that this article is not for
the **complete idiot,”” but then neither is
fuel injection. It presumes a basic me-
chanical knowledge and familiarity with
tools. It you're able to routinely tune your
own cngine and get it right, this is for you.
11 not, I recommend you let someone else
do it

I here are three basic types of fuel injec-
tnon found on German cars — EFI1, AFC,
and CIS. We won't consider the
mechanical injection found on some older
Mcrcedes or the Rabbit Diesel. Each one
is a difterent system, and we'll look at
cach one in turn and see how it works and
(hopetully), how to fix it. At least we’ll be
able 1o isolate the simple failures so that if
vou do have to take it in to a shop it will
be a problem that will drive their
mechanics crazy.

1I'd also like to express my thanks to the
good tolks at Furrin Auto in Tallahassee,
Florida, especially Tom Carella for re-
viewing this article and making a lot of
helptul suggestions. When it comes to fuel
injection, these guys have the right stuff.

EFI — HOW IT WORKS

The EFI system was introduced in 1968
on the VW Squarcback and was the first
electronic fuel injection system adopted
by a major car manufacturer. “EFI’’ just
means “relectronie fuel injection™ and iy
the term commonly used to reter to this
svstem. Bosch, the manutacturer, calls it
D-Jectronic, EFI-D, and Manitold
Pressure Sensitive System. 1t's a Bosch
improvement of a Bendix design and is
found on VW Fastbacks and Squarebacks
to 1974, most 914s and the 4117412 sedans
and wagons.

The system works like this; fuel is ted
under pressure from an electric fuel puimnp
mto a fuel “loop” containing four clee
trically controlled injectors. The vanables
of engine operation — manifold pressure,
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throttle opening, head temperature, cie.,
are ‘‘transduced’ from mechanical 10
electrical information by sensors and the
results ted into a central computing unit
(the “*brain’’), where the mformation iy
translated 1nto timed  injecton
signals.  The injectons
operated needle valves that use a constant
regulated pressure of 28 psio i the tuel
loop. The amount of tuel, and theretore
the richness or leanness of the misture, is

apeniny

are solenoid

Pressuire testing the systen

determined by the length of time the injec-
tor is held open electrically. The biggest
vartable is manifold pressure, which is de-
termined primarily by engine load, so the
pressure sensor, as we'll see, is one of the
most impottant parts of the system.

('III:('!\'IN(.’ IT OUT — STARTING
Lhe fiest problem we'll tackle is the

dicaded no start. Injection is often an
on/ofl proposition — when it works it's
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The pressure test tap 1s near the number 3 injector

The pressute sensor and brain have removed from their normal locations and

laid out for adjustinent dnd testing

UUNE BUGGIES & HOTT VWS




