Bosch L-Jetronic Fuel Injection

This i= a short description of the main components in the Bosch L-Jetronic injection system.
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Intro

The system is of the timed port-injection type, with injection solenoids delivering the fuel on demand, the
length of time the solenoid is open determining the amount of fuel being delivered to the engine. The time
the injector i= held open, and therefore the amount of fuel that is delivered into the engine, is determined by
the Electronic Control Unit (ECU), which receives signals from a variety of =ensors, the key of which is the
air flow meter, which measures the amount of air entering the intake system.

Air Flow meter

Installed above the air filter box on the L-Jetronic system is a —~
mowvable flap connected to a potentiometer which measures the Gasket
amount of air being inducted into the system. The more air entering N
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the system, the farther the flap is forced open. At the same time the Jair Fhw%
Safer, Faster, Better signal is being sent by the air flow meter, other signals are coming Sensor
to the ECU from the throttle position switch and the air temperature :IEE"IE:;
anne r

sensor. All of these signals are integrated by the ECU to to
determine how long the injectors should be held open. In addition to
the flap of the air flow meter, there i= a small bypass port which
controls idle speed by increasing(or decreasing) the amount of air
which passes through the air flow meter at idle. Because the
measurement of the amount of air flowing into the engine is the primary determinant of the amount of fuel
injected, it is critical that only air passing through the flow meter be allowed into the engine. Any leaks in the
system will not be accounted for by the air flow meter, which can cause the engine to run lean {or not run at
all).

Click to enlarge

Throttle Position Switch

The throttle position switch is mounted on the front side of the
throttle body, where it signals idle and full throttle conditions to
the ECL. The ECU, when it receives a full throttle or idle =signal
from the TPS, adjusts the fuelfair mixture for these operating
conditions. When the throttle is in the idle position, the TES
zignals the ECU that idle enrichment is needed. The TFS also
cancels the input to the oxygen sensor during coast-down to keep
the =ystemn from being affected by exceszsive oxygen at that time.

Electronic Control Unit

ECU The electronic control unit{ECU) is the heart of the fuel injection =ystem. It receives signals from
wvarious sensors and uses these signals to determine the amount of fuel needed at any given moment. There
are different operating paramaters for the fuel injection system for particular vehicles and because of thiz
the ECU can not be interchanged between different models. The ECU i= a =olid state device({no moving
partz). When an ECU fails it is almost invariably because something outside that unit has failed, interfering
with the =signals into or out of the ECU. In this case, it i= commaon for the ECU to self-destruct, and since it i=
an expensive piece of equipment, it is advisable to exercise extreme caution when warking with any
compaonents connected to the ECU. The two key precautions to take when working with the ECU connected
components are:

1) never disconnect the ECU with the ignition switch in the ON position.

and

2) always take extreme care with connectors to make sure that connecting pins enter only the correct
receptacles.






Coolant temperature sensor

When the engine is cold, additional fuel i= required, and, just as the choke on a carburetor enriches the

mixture by reducing the amount of air taken into the enagine, the coolant
temperature sensor signals the ECU to hold the injectors open longer when
the engine is cold, passing more fuel into the engine.

The temperature sensor is inserted into the cooling system, much like the
coolant temperature probe which activates the temperature guage or warning
light. The coolant temperature sensor on Fiats is installed where the coolant
enters the cylinder head. As the coolant warms the extra enrichment is
reduced, until the engine is at normal operating temperature. The sensor is

actually a thermo-resistor, where it's resistance decreases as it gets warmer.

Thermo-Time switch

The Thermo-Time switch regulates the amount of time the cold start valve is energized and prevents the
opening of the cold start valve when the engine is warm. It is located on the underside of the intake

manifold. The "thermo” section of the switch is a heater coil. When the starter
is energized, current is passed through the thermo-time switch and into the
cold start valve. As the current passes through the switch, a heater coil
warms a bimetallic switch. It takes between & and 12 seconds for the heater
coil to warm up to the point that it opens the circuit, preventing further fuel
from passing through the cold start valve. {(&n important point to remember

when troubleshooting starting problems with the cold start valve) The length
of time the circuit is energized (8-12 sec) is controlled by the coolant temperature, the longer it will take the
heater coil to warm the bimetallic switch.

Oxygen Sensor

The owygen sensor (a.k.a. Lambda Sensor, 02 Sensor) is mounted in the exhaust manifold. It measures the
amount of unburned oxygen remaining in the exhaust gas and signals the ECU to change the amount of fuel

being injected as necessary to maintain the proper fuel/air/mix. r}\‘

There are two times when the oxygen sensor is cut out of the circuit. When R

the throttle is closed (idle), since the best mix, from both an emissions and l;r’ A
smoothness standpoint, is leaner than a running mixture, the throttle position A FE

switch cancels the signal being received from the axygen sensor at the ECU. -%

A second time when the oxygen sensor signal to the ECU is diverted (also by l,l:"' R .

the TP3) is under full throttle conditions, when a slightly over-rich mixture is i ] f%ﬁj@} %
reguired to keep exhaust gas temps down, protecting the catalytic converter ) A 5_;, \ 4
and the oxygen sensor. The oxygen sensor operates under a very low - Z Y ¥
wvoltage, and therefore, current, either from a test instrument, should never ,{"} i ) i
be applied to the wire. & voltage can be measured (less than 1 volt) from the %}' 10-—‘_—?’{:_”::.-"’

sensor but it must be read with a high impedance digital meter. The oxygen =

sensor does not function until it reaches a rather high operating temp.

Resetting the Oxygen Sensor Light on X1 /9 Fuel Injection

The oxygen =ensor indicator light in your X1/9 comes on
every 30,000 as a reminder to replace the sensor. In order
to turn off the indicator light, the idicator switch must be
reset. .
Working from passenger's side footwell, reach behind center
console to gain access to the switch unit. Remove safety
wire (if still s0 equipped) securing cap screw. Remove cap
screw. Insert a small screwdriver through the housing and
deprezs switch contact. Contact will then reset to the high
point on the counter wheel. Reinstall cap screw.

1. Switch unit
2. Cap screw
3. Center Console

Cold start valve

The cold start valve i= actually an additional injector =olenoid, usually mounted in the intake manifold. The
cold start valve iz energized through the starting system and the thermo-time switch, spraying extra fuel
into the manifold while the starter iz turning the engine over. To prevent exceszssive fuel from being injected
into the engine during starting, a thermo-time switch is incorporated in the circuit.






Auxilary Air Valve

The auxilary air valve acts a= the cholke for the fuel injection
systermn. When the engine is cold, it bypasses extra air arcund Air Outlet Electrical
the throttle plate, which is read as extra air flow by the ECU,
which =signalz for additional fuel. While it iz opened there will be
an increase in RPM's. A bimetallic strip, activated by the temp of
the housing, and an electrical heater coil, to prevent exceszsive
operation of the auxilary air valve, control a rotating disc inside
the chamber. The disc has a hole in it , and when, the hole
lonez up with the matching hole in the chamber, extra air is
inducted into the engine. Thiz ait bypasses the throttle plate. A=
the bimetallic strip heat=s up, it rotates the disc, gradually closing
off the hale until all the air is passing into the engine through
the main throttle passage.

Injector

The fuel injector is an electrical solenoid, controlled by the ECU. Fuel under
pressure is supplied to the injector, and a pressure differential of about 36 psi is
maintained between the fuel line pressure on one side of the injector and the
manifald air pressure on the other side. Inside the injector is a coil. When current
is supplied to the coil the injector valve opens, allowing fuel to pass through the
unit and into the intake manifold. The ECU controls the current reaching the
injectar. The longer the ECU sends an "open” signal, the more fuel is injected into
the engine. Although there is one injector per cylinder mounted in the intake
manifold just upstream from each intake valve, all the injectors receive the signal
from the ECU at the same time, so the actual injection of fuel into the passage is
independent of the position of the piston (on intake stroke, exhaust stroke, etc) at
the time of injection. When the intake valve opens, the fuel has already been
injected into the port and is ready to be drawn into the cylinder. With the intake
valve opening to draw fuel some 30 times per second or more at cruising speed
the fact that the fuel is not injected at exactly the moment that the intake valve
opens is unimportant. (although in my mind it raises some guestions about efficency)

Fuel Pressure Regulator

& ey component of the system is the fuel pressure regulator, which worlks with the fuel pump to maintain a
steady pressure relationship between the fuel line side of the injectors and the intake manifold. It is located
mounted to the fuel rail (fuel manifold). Cold s1art valve %

Since the fuel is metered by the ECU by altering the
amount of time the injector is held open, the volume of
fuel imjected would vary if there was a pressure
difference between fuel supply and the intake manifold
under different conditions. When there is a high
wvacuum in the intake manifold, such as at high rpm, —
the pressure in the fuel system must be reduced. When \\
there is low pressure in the intake manifold, such as at e
low speed or full throttle operation, the pressure in the

fuel line must be increased. The essential requirement
is that the pressure differential remains the same under all circumstances, so that only the time the injector
is open determines the amount of fuel injected. In order to maintain desired fuel pressure, excess fuel is
returned to the tank by a separate line from the pressure regulator.

Fudl prassure regulator
e

Fuel return line







