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GASOLINE FUEL INJECTION, ELECTRONICALLY CONTROLLED,

Electrenic, a frightening thought to some of us and indeed, electronic
technology can get very complex. Yet, the way the system has been
applied to our passenger models is just the opposite.

It was not long ago that we spoke elatedly about the efficiency and reli-
ability of the "mechanically controlled gasoline injection system," a

unique feature on our highline and sports cars for many years. To improve
on a well proven system like this, is not an easy task. But, with confidence,
we can credit the electronic injection system with highest efficiency under
all operating conditions; a maintenance reduction, easy adaptability to
different models, and still at a cost savings atop of all these features.

The following pages will familiarize you with the function of electronic
injection system.
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A. FUEL FLOW CIRCUIT (Fig.l}.

An ELECTRIC PUMP (item I) supplies fuel to
the circuit and a PRESSURE REGULATOR
(item 2) located in the fuel loop, keeps the
pressure at 28.4 psi. The excess fuel flows
through a DAMPER (item 3) back to the
tank.

The inline FUEL FILTER (item 4) prevents
dirt from reaching the INJECTION VALVES
(item 5).

Fuel pressure is also fed to the COLD
START VALVE (item 6) which is utilized at
a water temperature below ?5%F.

1. The FUEL PUMP (Fig.2) supplies approx.
60% more fuel than needed. This keeps the
fuel lines relatively cool and chances of
vapor locks are therefore minimal .

Should there occur a restriction in the fuel
circuit, a relief valve (item ) will open
and fuel flows back to the tank. The same
valve also keeps a residual pressure in the
circuit when the engine is shutoff.
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When turning on the ignition, the current
supply to the fuel pump is interrupted after
one second. This SAFETY CIRCUIT(Fig.3)
prevents a potential floeding of a eylinder.
As soon as the engine is cranked or started,
the fuel pump is automatically turned on
again and remains running as long as the
engine does.
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2. The FUEL FILTER (Fig.4) consists of

a paper element and a metfal casing. It
can not be cleaned and should be replaced
every 30,000 miles. More frequent re=
placements may be necessary under un-
favorable conditions.

Fic. b

3. The fuel pump pressure which is also
the injection pressure, is limited to
28.4 psi by the PRESSURE REGULATOR
(Fig.5). This pressure must be kept at
the specified valve because the whole
electronic system is programmed to this
pressure. Corrections can be made at the
adjustment screw.

FIG.5

4. A fuel noise DAMPER which looks
similar to the pressure regulator is
installed in the retum line. It is not
adjustable.

5. Below a coolant temperature of 95 F,
a COLD START SYSTEM (Fig. &) is activated
while cranking the engine.

A Thermo Time Switch (item 3), located in
the coolant circuit, senses water temperature.
Below 95°F the "W" terminal of the switch
provides ground for the relay (item I). This
completes the control circuit of the relay.
Now, when the engine is started, the relay
will close and current from the fuse will
energize the cold start valve (item 2). As
long as the valve is energized, fuel is in-
jected into the intake manifold at a pressure
of 28.4 psi.

Simultaneously, the "G" terminal of the
Thermo Time Switch heats a bimetal strip
internally, interrupting the ground of the
"W" terminal after approx. one second at
95 F water temperature. That time period
progressively lengthens to a maximum of
twelve seconds at -4°F.

FiG.6
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Fig. 8 shows a cutaway view of the

cold start valve.
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B. ELECTRONIC CONTROL SYSTEM,

The fuel flow system works independent of the electronic sensors and switches,
except for the fuel pump safety circuit which is controlled by the control unif.

The concept of electronically controlled fuel injection is illustrated in Fig. 9
in a simple but accurate way,

Five different sensors located throughout the engine record all operating con-
ditions of the engine, ambient temperature and barometric pressure.

This information is fed into the contfrol unit where the data is processed. The
output data which consists of electrical current impulses opens the injection
valves at the precise time and control the opening duration.

The function of each individual sensor is described in detail in the following pages.
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. The intake pipe PRESSURE SENSOR
(Fig. 10) records the most important in-
formation - the engine load.

Therefore, it determines to a large extent,
the duration of valve opening.

The sensor is connected to the intake man-
ifold and reacts to any vacuum changes. |If
for example, a high vacuum prevails in the
chamber (item 9), the two evacuated cells
(item 4) expand and push the armature
(item 6) towards the right or further out of
the magnetic field, produced by the coil
(item 5). This sends a weak impulse to the
control unit, in tum, keeping the valves
open for only a short amount of time. As

a result, a small amount of fuel is injected.

With low or no vacuom in the vacuum
chamber, the cells contract and the
armature moves deeper into the magnetic
field sending a strong impulse to the control
unit. That means the valves are kept open
longer and more fuel is injected.

Atmospheric pressure changes in the pressure
chamber (item 10}, also directly effect the
movement of the armature. This means

that the engine operates at its maximum
efficiency at any altitude.

FIG.10 6. ARMATURE
8. core
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The intake pipe pressure sensor (Fig. Il)
on engine type MII7 is on the operating
principle close to that of the MIl§, but
without a full load enrichment possibility.
Full load enrichment is now controlled by
a contact in the throttle switch.

Flg. 1

2. The beginning of injection is signaled
to the control unit by the IMPULSE
SENDING UNIT (Fig. 12), or also re=
ferred to as distributor trigger points.

Four sefs of contact points mounted on
one metal plate form one unit which is
located at the lower part of the distrib—
utor,

Each set of points is connected to one
valve group via the control unit. When
one sef closes, two injection valves are
opened .
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Fig. I3 shows the injection valve groups.

VALVE GROUP

3. The THROTTLE VALVE SWITCH
(Fig. 14) which is attached to the throttle
shaft, has several functions.

During acceleration, a metal strip slides
over contact segments (item ) signaling to
the control unit to keep the injection valves
open longer. When decelerating, o contact
switch (item 2) breaks the cireuit and makes
further enrichment impossible.

Simultaneously, during coasting, another
contact switch (item 3) closes, sending an
impulse to the contrel unit to keep the in-
jection valves shuf. Before the engine
reaches idle rpm, the valves are energized
again by the control unit even though the
contact switch remains closed.

The fuel amount for idle can be adjusted by
turning the rheostatic switch on the control
unit, but only if the shutoff contact switch
is closed,

The contact switch must open as soon as the
throttle is opened.

Flg. 14

The Throttle Switch of the MII7 (Fig. 15)
works identical, but has one additional
sliding contact which controls the full
load enrichment.

FIG.15 1. FULL LOAD CONTACT
4. A WATER TEMPERATURE SENSOR
(Fig. 18) is located in the coolant circuit.
Its function is to provide a fuel enrichment
up to a water temperature of |50°F.. The
ohmic resistance value of the sensor lessens
progressively with decreasing water temp-
perature,

FlG.16
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4a. While the water temperature sensor

initiates the extra fuel required for a
smooth warm-up of the engine, an ADDI-
TIONAL AIR SLIDE VALVE (Fig. 17) pro-
vides the necessary air up to a water tem-
perature of 150°F. .

On a cold engine the pressure spring
(item 3) pushes the slide valve (item 2)
down., Air can now enter info the intake
manifold.

As the water warms up, the thermostat

(item I) expands pushing the slide valve
shut.

FIG.1T

5. As final correction measure, an
AIR TEMPERATURE SENSOR (Fig. 18)
located in the air filter housing causes
a fuel enrichment up to an air temper-
ature of 70 F.. The sensor works on the

6. The preceding information explained
which devices establish the input data.
They are:

I. Pressure Sensor

2. Trigger Points

3. Throttle Switch

4, Water Temperature Sensor

5. Air Temperature Sensor

All this data is fed into the ELECTRONIC
CONTROL UNIT (Fig. 19) by means of
electrical current signals.

In the centrol unit, or better known as
"brain box",the received information is
processed by various transistors, diodes,
capaciters, potentiometers, etc.

The output data which again consists of
electrical current impulses, controls the
operation of the injection valves.

The contral unit also controls the fuel
pump safety circuit, as mentioned
earlier.

Fi- 4898
same variable resistance principle as the
‘water sensor. FIG.19 COVER REMOVED
-3
Fi1G.18
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