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GENERAL DESCRIPTION

ENGINE SPECIFICATIONS

ENGINE SPECIFICATIONS
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ENGINE
EMISSION SYSTEM SCHEMATICS 1,

FUEL EVAPORATIVE SYSTEM SCHEMATIC
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NCTE Overfilling the fuel tank may causs charcoal canister saturation. This would result in driveabi ity pro-
blems, such as flooding and overich conditions.
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2.2L MULTI-POINT FUEL INJECTION

GENERAL INFORMATION

ELECTRONIC CONTROL UNIT (ECUL)

The 2.2L multipoint fuel injection system is
controlled by a digital microprocessor referredto
as an Electronic Control Unit or ECU. The ECU
15 actually a microcomputer that receives
information from various input sensors. Based
on this information, the ECU is programmed to
provide a precise amount of fuel and the correct
ignition timing to meet existing engine speed
and load conditions.

The fuel system’s ECU also calculates ignition
timing and operates the ignition power module.
Ignition timing is modified by the ECU 1o meet
any engine operating condition. Information
such as air temperature, engine coolant
temperature, engine speed, absolute pressure
inthe intake manifold, or the presence of a spark
Knock is used by the ECU when calculating the
correct ignition timing.

The ECU controis the engine Dy receiving the
folliowing input values:

® Manifold Absoluta Pressure (MAP)
® Engine Speed Sensor

& Knock Senscor

® txhzust Oxygen {O:) Sensor

® Throttle Position Switch

® Coolant Temperature Sensor

® Alr Temparature Sensor

® Batiery Voltage

Then sending output signals to the following
components:

® Fuel Pump Relay (Fuel Delivery System)
® Fuel Injectors

e ldle Speed Regulator

¢ Ignition Power Module

® EGR Valve



2.2 MULTI-POINT FUEL INJECTION

GENERAL INFORMATION

POSITIONS OF COMPGNENTS
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2.2L MULTI-POINT FUEL INJECTION

GENERAL INFORMATION

ECU CONNECTOR

This is the ECU connector used for tha Bendix fuel in-
jection systemn. Terminal identification and specific ap-

plication is detailed in the following chart.

WINNEBAGO BENDIX
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BENDIX INJECTION SCHEMATIC DIAGRAM - ECU CONNECTOR
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BENDIX INJECTION SYSTEM WIRING HARNESS
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2.21. MULTI-POINT FUEL INJECTION

GENERAL INFORMATION

MODES OF OPERATION

The 2.2L engine used a Pressure-Speed type fuel in-
jection system, This maeans that the amaunt of fuel in—
jected Intg the engine depends aimoat entirely upon in-
taks manifold pressura and engine speed. Other fac-
tors, such as englne coolant temperature, air
temperaturg, throtile position, exhaust axygen content,
and even Batery voltage are monitored and used to
calculate fuel injection.

As input signals to the ECU change, the ECU
must adjust its response 1o the output devices,
For example, the ECLU must calculate a different
injector pulse width and igniticn timing for idle
that it calculates for wide open throttle (WOT).
There are eight different modes of operation that
determine how and why the ECU responds to
various input signals, The eight modes are:

# Key ON mode

* Crank moda

» Warm-Up mode

® |dle mode — Operating Temperature

e Cruise mode — Operating Temparature
& Deceleration mode

& Wide-QOpen Throttle (WOT) mode

o Key OFF mode

Modes of operation exist as twa different types.
Crank, Warm-Up, Decelaration, and WOT
modes are OPEN LOOP modes. The ldle and
Cruise modes at cperating temperature are
CLOSED LOOP modes.

13

in the OPEN LOCP modes, the ECU receives
input signals and respands only according to the
preset ECU programming.

In the CLOSED LOOP modas, the ECU alsa
receives a signal from the exhaust oxygen (O.)
sensor which indicates whether or not the
calculated injector pulse width results in the
ideal air/fuel mixture of 14.7 parts ar to 1 part
fuel, By monitoring the exhaust oxygen content
with the O, sensor, the ECU can "fing-tune” the
injector pulsa width and achigve close to perfect
economic and low-emission engine operation.

Key ON Made

When the ignition switch is placed in the ON
position, with the engine not running, the ECU
responds to the following inputs:

s Manifold absolute pressure (MAP) sensor
* Air tamperature sensor

¢ Coolant temperature sensor

= Throtile position switch

s Battery voltage signal

The ignition switch supplies voltage to the B+
relay. The ECU provides a ground path and the
B+ relay is energized.

The ECU receives and stores a barometric
prassure value, from the MAFP sensor, in
preparalion for engine start.
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Voitage is supplied to the fuel pump relay from
the B ¢ relay. The ECU provides a ground path
for 1 to 3 seconds. During this period, the fuel
pump relay is energized and the fuel pump
pressurizes the fuel supply system.

Voltage is supplied to the injectors via the fuel pump
relay. The ECU regulates duration and timing of the in-
jectors by controlling the injector ground circuit.

The idle regulating valve opens fully.

Crank Mode

Curing engine cranking, the ECU responds to
the following inputs:

# Manifold absolute pressure (MAP) sensor
® Engine speed sensor

& Ajr temperature sensor

& Throttle position switch

* Starter relay (automatic transmission only)

e Battery voltage signal

The ECU provides a ground path for the fuel pump relay
and the fuel pump is energized.

The ECU restricts EGR and canister purge
operation by energizing the EGR/canister purge
solenaid.

Voltage is supplied to the injectors. The ECU
controls injector pulse width by controiling the
length of time that the injector circuit ground path
remains completed.

Based on signals received from the engine
speed sensor, the ECU dstermines correct
ignition timing and triggers the ignition coil.

All four injectors are energized, simultaneously,
once per engine revolution except during cold
engine start conditions, when the injectors are
energized twice per engine revolution. This
extra fuel delivery continues for a few seconds
after the engine starts.

To eliminate the possibility of engine flooding,
the ECU limits the number of times that the
injectors can be energized twice per engine
revolution. This limit is calculated solely on the
basis of engine coolant temperature. Under
conditions of extremely low coolant tempera-
tures, the ECU increases the number of timas
that the double injection sequence is possible
during engine start. If coolant temperatures are
high, the ECU permits fewer double injections.

When the ignition switchisturned to "START," a
crank signal is sent to the ECU. If the venicle is
squipped with an automatic transmission, the
starter relay prevents the signal from reaching
the ECU if the transmission is not in Park or
Neutral.

MOTE: This iz an OFPEN LOQP mode.

Warm-up Mode

During engine warm-up, the ECU responds to
the following inputs:

® Mznifold absolute pressure (MAP) sensor
¢ Engine speed sensof
e Air temperature sensor

» Coolant temperature sensor

14
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# Throttle position switch

® Gear indicator signal

® Ajr conditioning select signai
* Knock sensor

The ECU restricts EGR and canister purge
operation by energizing the EGR/Canister purge
solencid.

Valtage is supplied to the injectors. The ECU
controls injector puise width by controlling the
length of time that the injector circuit ground path
remains closed.

All four injectors are energized, simulianeously,
once per engine revolution,

The ECU establishes correct idle speed by
providing the required ground to the idte
regulating valve. If required, idie speed is also
adjusted to mest the increased engine load from
A/C compressor operation.

The ECU dstermines the carrect ignitien timing
and triggers the ignition power module.

NOTE: This is an OPEN LOOP mode.

Idle Mode

Ounng engine idle, the ECU responds to the
following inputs:

15

& Manifold absolute pressure {MAF) sensor
® Engine speed sensor

® Air temperature sensor

& Coolant temperature sensor

o Throttle position switch

& Battary voltage signal

& O, sensor

* Knock sensor

® Air conditioning selact signal

The ECU restricts EGR and canster purge
operation by energizing the EGR/canister purgs
solenoid.

Voltage is supplied to the injectors. The ECU
controls injector puise width by controlling the
length of lime that the injector circuit ground path
ramains closed.

Adl four injectors are energized, simuitaneously,
once per engine revolution,

By monitoring the O, sensor signal, the ECU can
"fing-tung” injector pulse width until the ideal
air/fusl mixture of 14.7 parts air to 1 part fuel is
achieved.

The ECU establishes corract idle speed by
praviding the required momentary ground to the
idle speed regulating valve, If required, the idle
speed is also adjusted to meet the increased
angine {oad from A/C compressor operation.
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The ECU determines correct ignition timing and
tnggers the ignition coil.

NOTE: This is a CLOSED LOOP mode.

Cruise Mode

When the vehicle is at cruising speed, the ECU
responds to the following inputs:

® Manifold ebsolute pressure (MAP) sensor
¢ Engine speed sensor

® Air temperature sensar

e Coolant temperature sensor

® Throttle position switch

e Battery voltage signal

o ), =2ensor

® Knock sensor

® Air conditioning select signal

The ECU cpens the ground path for the EGR/
canister purge solenoid. The EGR transducer
and the evaporative vapor canister receive
manifold vacuum.

Voltage is supplied to the injectors. The ECU
controls injection pulse width by controlling the
time that the injector circuit ground path remains
closed.

All four injectors are energized simultaneously,
once per engine revolution.

The ECU determines correct ignition timing and
tnggers the ignition power module.

NOTE: This is 2 CLOSED LOOP mode.

Wide Open Throttle (WOT) Mode

Cwuring WOT conditions, the ECU responds to
the following inputs:

e Manifold absolute pressure (MAP) sensor
e Engine speed sensor

® Air temperature sensor

e Coolant temperature sensor

® Battery voltage signal

& Knock sensor

e Bargmetric pressure is updated

The ECU restricts EGR and canister purge
operation by energizing the EGR/canister purge
solenoid.

Voltage is supplied to the injectors. The ECU
controls injection pulse width by controlling the
time that the injector circuit ground path remains
closed.

All four injectors are energized simultaneously,
once per engine revolubion.

The ECU determines correct ignition timing and
triggers the ignition power module.

18
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It a spark krock is detected, the ECU retards
ignition timing at the cylinder which s knocking,
until the knock is eliminated. Ignition timing
progressively returns to its value prior to when
the knock was detected.

NOTE: This is an QOPEN LOOP mode.

Deteleration Mode

During engine deceleration, the ECU responds
to the following inpuis:

® Manifoid absolute pressure (MAP) sensor
& £ngine spesd sensor

# Ar temperature sensor

& Coolant temperature sensor

» Thrattle position switch

® Air conditioning select signai

The ECU restricts EGR and canister purge by
energizing the EGR/canister purge solenoid.

if the ECU receives a closed throttle signal and
engine speed is over 1,500 RPM, the ECU
determines that the engine is in a hard
deceleration condition and responds by
completely shutting off fuel injection. Fuel
injection is resumed when engine spead
decreases to 1,500 BPM.

NQTE: This is an QPEN LOOP modsa

Key OFF Mode

Whaen the ignition switch is moved to the OFF
position, the ECU breaks the injector ground
circuit and all fuel injaction staps.

The ignition power module 15 deactivated,

The ECU opens the ground circuit for the B +
retay. The reiay opens and voltage supply to ali
fuel injection circuitry is terminated

SPECIAL OPERATING CONDITIONS

Full Load - Altitude Correction

When the pressure in the inlake manifold is near at-
mospheric pressure (normally at or near WOT pasition),
the ECU will madify tha fusi mixiure to increase
gradually from normal snrichment to full endchment,

Voltage is supplied to the injactors. The ECU
cantrols injection puise width by controlling the
time that the injector circuit ground path remains
closed.

The atmospheric pressure is stored in the ECU.
It 1s measured each time the key 15 turned to the
“ON" position and trought up to date each time
tha throttie is fully opened or each time the
pressure noted 1s higher than atmosphernc
pressura.

All four injectors are energized simuitaneously,
onee per engine revolution,

Tha ECL determinas correct ignition timing and
triggers the ignition powear module.

17
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Air pressure is lower &t high altitude, which means that
it contains kess oxygen per volume unit than low aftitude
air (normal pressure). Based on low prassure signals
from the MAP sensor, the ECU makas tha fuel mixtura
leanar to correspond to the lower oxygen content.

Operation In Defect Mode (“*Limp'")

Theinjection system can remain gperative when
some of its sensors are defective. The ECU
diagnoses its sensors by comparing their values
to preset limits. If the value sensed doas not lis
between these limits, the =en=or is treated as
defaclive and the systam operates in a defect
mode.

If the coolant sensor is inoperative, air
temperature is used in determining injection
pulse and ignition timing values. The air
temperature value is then increased as a
function of engine RPM to simulate coolant
sensor cutput.

If the Q; sensor is inoperative, opsn loop
operation is forced.

The engine will run without an input signal 1o the com-
puter from the following components:

& Coolant Temperature Sensor

Alr Temperature Sansor

Q7 Senszor

Throttle Position Switch

Knock Sansor

'dle Spesd Regulator

.8 & 0B

Performance will be affected without this input this in-
put, but the engine will still operats.

The engine will not run without input from:

& MAP Sansor
® Engine Speed Sensor (TDG Indicator)

18
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During engine operation, the ECU constantly
manitors signals from several different input
sensors. Inputs that influence the ECU are:

& Manifold Absolute Pressurs {MAP) Sensar
# Engine Spesd Sensor

e Air Temperature Sensor

# Cpolant Temperature Sensor

® Throttle Position Switch

* Engine Crank Signal

* Battery Voltage Signal

» Exhaust Oxygen Sensor

* Knock Sensor

» Air Conditioning Select Signal

# Gear Indicator Signal

MANIFOLD ABSOLUTE PRESSURE
{MAP) SENSOR

The MAP sensor reacts o absolute pressure in
the intake manifcld and provides a voltage
signal to the ECU. This signal is the main factor
used to caiculate the amount of fuel that enters
the angine.

The ECU provides the sansor with a 5 volt
reference voltage. The sensor is connectad to
the intake manifold by atube. Changes in intake
manifold pressure alter tha rasistance of areas
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coated with a silicon crystal inside the sensor.
Due 1o this resistance, the veltage signal sent
back to the ECU wili be something less than 5
volts, By measuring the difference between
reference voitage and the MAP sensor signal,
the ECU is able to determine the absolute
pressure inside the intake manifold.

As the prassure in tha intake manifold changes,
the resistance of the MAP sensor changes. The
ECU determines tha pressure in the intake
manifold by measuring the voitage drop across
the MAP sensor as it changes.

A, Groung
8. Output Voilage
C. 5 Volts

The MAP sensor is located at the firewall, below the
ighitien moduls.
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ENGINE SPEED (TDC) SENSOR

|
|
|
E
|
|

This sensor detects the passing of teeth on the
fiywheel and is able to send engine speed and

angle information to the ECU. The
ECU in turn, uses this information to determine
fuel injection and ignition timing.

Two of the fiywheel teeth are special “trigger”
teeth. These trigger testh provide the ECU with
an absolute indication 20° before and after to
dead center.

i
component, when the trigger tooth ne

force are concentrated and the strength of the
magnetic field increases. The magnetic field is
at its maximum strength when the tooth is

aligned with the sensor's magnet.



2.2L MULTI-POINT FUEL INJECTION

ECU INPUTS

When the field strangth 1s increasing at its most
rapid rate, a voltage is induced in the speed
sensor's inductive pickup coil,

As the trigger tooth passes and moves away
from the sensor, the magnetic field collapses,
inducing a voltage in the sensar's pickup coil.
This voltage is then sent to the ECU.

Weaker voltages are generated each time one
of the smaller teeth passes the sensor. Thase
valtages allow the ECU te actuzlly “count” the
passing teeth. Because the ECU knows that top
dead center occurs 12 teeth after the trigger
tooth and noteh, it can adjust the timing by
courting these smaliar teeth.

AIR TEMPERATURE SENSOR

This sensor is a thermistor that receives a 5 woit
reference voltage from the ECU. The sensor's
internal resistance, which varies with
temperature, determines the sensor's voitage

21

signal back to the ECL. By companng the
sensor's signal to the reference voltage, the
ECU can determine manifold air temperature.

This pravides air density information to the ECU.
Whean the air tamperatura falls, its density
increases. The ECU responds by increasing the
amount of fuel injected to maintatn the required
airffuel mixture ratic.

Ateald temperatures, the sensor's resistance is
low. As the tempearature increases, the sensar's
resistance increasss.

i the air temperature sensor fails, the ECU is pro-
grammed to an alr tamperature default value of 88°F
(200C). This means that whan the computer is not
raceiving a signal from the air sensor, 1t will automatical-
iy assume that the air temperature s 68%F and it will
control ali other systems accordingly, Allhaugh the vehi-
cle will sutter decreased performance, it will still be
driveabla. Thiz provision iz known az dafect moda or
“limp mode"’,



2.2L MULTI-POINT FUEL INJECTION |

ECU INPUTS

COOLANT TEMPERATURE SENSOR

[y hat receives a 3 voll
rof [ crl T .
= m he =40, 1ne Sensar s
varnes with snagine
=
rmmnes (ne sensof s
| Bv rmy s =1aln nl
CL-' =4 ,_,,_,,'I"___,_._ |'.:'
# (3 ~ ey
a the reference voitage. the
¥ -
Ne gngine cooian

he ECU changes the fuel mixture and timing
advance based on the coolant temperature
sensor input
At cold temperatures, the sensor's resistance s
ow. Asinetamperatura incresses, (Ne SSNS0T S
resistance Ncreases.

If the coolant temperature sensor fails, the ECU is pro-
grammed 10 a coolant temperature default value of
185°F (90°C). This means that when the computer is
not receiving a signal from the coolant sensor, it will
sutomatically assume that the coolant temperatura is
188°F and it will control all other systems accordingly.
Although the vehicle will suffer decreased performance,
t will stil be driveabla. This provision is known as defect
mode of “limp mode".

22



2.2L MULTI-POINT FUEL INJECTION

ECU INPUTS |

THROTTLE POSITION SWITCH

This switch provides a voltage signal to the ECL
when the throttle is either fully open {WOT) or
whan it is fully closed. The signal is sent to the
ECU 10° before WOT and 2° before it 15 fully
closed.

The WOT signal is used to tell the ECU that the
injectors must supply mare fuel because of the
increased air flow.

The closed throttle signal tells the ECU that the
engine is in one of two conditions. |f the ECU
receivas a closed throtfle signal and engine
spead is over 1500 APM, the ECU determines
that the engine is in a hard deceleration
condition and responds by completely shutling
off fuel injection. If the ECU receives a closed
throttle signal and engine speed is under 1500
RPM, the ECU concludes thatthe engine s ator
approachingidle and it must maintain idle speed
by using the idle speed requlator. Refer 1o
Deceleration Mode for more infarmation.

K |

ENGINE CRANK SIGNAL

When the starier relay 15 energized, the relay
provides a vollage signal to the ECLL This
voltage signal informs the ECU that the engine
starter 15 engaged.

The starter relay is mounted on the left side of
the radiator support bracket,

BATTERY VOLTAGE SIGNAL

The vehicle battery provides a nominal supply of
12 volts. Depending on operating condifions.,
Ihis voltage ¢an vary between 8 and 16 volis.
This affects the time the injectors are open. The
time increases as the battery voltage falls. To
compensate for this change in the opening time,
the actual injection time at the injectors is
corrected to correspond to the battery voltage.

EXHAUST OXYGEN (0.} SENSOR

The O; sensor is a variable batlery which sends
exhaust oxygen content information to the ECU.
The 0. sensor determines the exhaust gas
oxygen ratio which changes depending on the
richness of the mixture. As the air/fuel ratio
varies from ideal the O, sensor output voltage
changes.
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The sensor is built so that one sida of a ceramic detee-
tor ig in contact with the exhaust gases, whils the other
side is in contact with surrounding air. Each side is con-
nectad to a terminal. Tha gases always contain a small
amount of oxygen depending on the mixiura ratio, whils
surrounding air has a very high oxygen content. This
dgifference of concentration causes a motion of oxygsn
ions through the ceramic detector which generates a
voitage. The voltage is picked-up at a terminal and
ransmitted to the control box which reacts by modify-
ing the width of the injection pulsas.

- Protection casing.
- Yenting hals,

Terminal.

e p— =
Snlasl sprning.

W o~k O

- Exhzust gas.

EJ‘

- Surrounding air.
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¥

he O, sensor (A) is located in the exhaust pipe
F

ind the exhaust manifold,

o

KNOCK SENSOR

an electro-mechanical device
suring a vibration and converting
ctrical signal. The ssnsor is

spars knocs.

During knock, a variation in pressure on a body
with a crystalline structure produces a current. A
cable consisting of two shielded wires transmits
this current to the ECLL.

If knock occurs, vibrations of a given frequency
appear and produce electrical pulses of the
same frequency and the ECU retards the

YENCE.

44
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ECU iNPUTS
The knock sensor amits signals in a range from 1800- o
§500 rpm, but the ECU s programmed not to receive 1S|m|iar to the A/C select signal, the gear
the signals until al least 3600 rpm. indicator signal is an indication to the ECU that
an increased airffuel charge may be required o
Knock Sensar maintain the correct enging speed.

Piez¢ Elsmant Seismic Mass

Normal sound wave Knock sound wave

Sound waves conducted
thraugh block

Aithough only one knock sensor is used, the
system is adjusted cylinder by cylindar.

If tha knock detector or its circuit fails (no further
signais transmitted) the system operates in
defect mode and retards timing by -3% in relation
to its nominal settings.

AR CONDITIONING SELECT SIGNAL

The ECU receives a voliage signal whenever the A/C
sontrol switch Is turned ON. Since A/C compressor
operatlon increases sngine kad, the A/C selaci signal
is used by tha ECU as an indication that an increased
airffusl charga may be required to maintain correct
onging spaod.

GEAR INDICATOR SIGNAL

The neutral safaty switch sends a voltage signal to the
ECU whanevar the gear sslsct lover has been placed
in 2 drive mods.

25
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ECU OUTPUTS

Based on the information received from the
various input sensors, the ECU controls seven
output compoenents. The components that
receive output signals from the ECU are:

® B - Relay

e Fuel Pump Relay (Fuel Supply System)
® Fuel Injectors

¢ lgnition Power Module

e EGR/Canister Purge Scolenoid

» |dle Speed Regulating Valve

B+ RELAY

This relay is energized whenever the ignition
switch is moved to the ON position. With the
relay’'s contacts closed, battery voltage is
supplied to the ECU and to the fuel pump relay.
The relay is disengaged whenever the ignition
switch is moved to the OFF position.

The B + relay is located in the ECU housing on
the left inner fender.

FUEL PUMP RELAY
{Fuel Supply System)

Syslem voltage to operate the fuel pump is routed
through the fuel pump relay. The relay contacts are nor-
mally open and closa when the ECU provides a ground
path for the relay ¢oil,

When tha fusl pump relay’s contacts close, power is
supplied to the injeclors, idle speed regulator,
EGR/canister solencid and the fusl pump. When the
ECU opens the coll's circuit, the coil’'s magnetic field
collapses, spring préssure opens the relay contacts,

and the pump's operation ceasas.

The fuel pump relay is located in the ECU
housing on the left inner fender.

Electric Fuel Pump

The function of the pump is to supply fusl, under
pressure, to the injectors. The pump capacity is
greater than the maximum engine consumption
so that the pressure in the fuel system is always
mazintained.

The fusl pump is a muiticell roller type, driven by a per-
manent magnet fisld-type electric motor. Bacause it is
a3 oné-speed, positive displacement design, the pump
fequires a pressure regulation device. Whenever
pressure inside the pump exceeds a predetermined
imit, a pressure-relief valve bypasses fus! insida the
pump. There is aiso a check valve that maintains fusl
pressure in the system when the engine and or fue!
pump are not operating.
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A. Suction Slde

B. Safely Valve

C. Multi-cell Roller Pump
D. Elscirc Motar Armaiure
E. Chack Valve

F. Prassure Side

A Prassure Side
B. Suction Side
C. Pump Rotor
L. Pump Housing
E. Roller
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The fuel pump operates when the key is turned
to the "ON" position but will stop after 3 seconds

if the engine is not started. The pump operates
continuously when the key is in the "START™

position.

The pump terminals are marked (+) and (-)

and the connectors are different in size to
ensure that the pump rotates in the correct
direction. Since the pump uses a permanent
magnet motor, it will turm backwards if the

electrical connections are reversed.

Fuel Filter

The fuel filter removes any dirt or contaminants
which might plug the fuel injectors. Itis specially
designed to separate water from the fuel and
withstand high pumping pressures.

The fuel filter is located on the left frama r3il bensa’
tha driver’'s ssat area.
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Fuel Pressure Regulator

The fuel system pressure is held constant by the
pressure regulator. The requlator is connected
through a vacuum line to intake manifold
vacuum. As a result, the difference between the
intake manifold pressure and the fuel pressure
s held constant. The drop in pressure across the
injectors is the same for all load conditions. The
connection to manifold vacuum is necessary to
maintain the correct fuel flow through the fuel
injectors. Since less fuel is required atidle, more
fuel must be bypassed back to the fuel tank to
maintain the correct pressure differential. At
higher engine speeds and loads, more fuel must
be directed to the injectors. Under these
conditions the bypass flow back to the tank must
be restricted. In effect, the fuel pressure
regulator maintains a constant fuel fiow through
the injectors by controlling the amount of fuel
allowed to return to the fuel tank.

The fuel pressure is preset.

When the pressure exceeds 2.5 bars (36 psi) =
0.2 bars (3 psi), the regulator valve will open and
allow fuel to return to the fuel tank through the
fuel retumn line.
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The regultator contains & diaphragm and a
calibrated spring. The lower side of the
diaphragm is influenced by fuel pressure while
the upper side of the diaphragm is influenced by
intake manifold vacuum. The spring in the upper
side of the regulator is constantly working to
keep the outlet to the fuel return line closed. The
combination of fuel pressura in the lower half
and intake manifold vacuum in the upper half of
the reguiator act in unison o open the fuei outlet
against spring pressure.

F [\JFL/ |
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E . :
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. Fuel Connection

. Return 16 Tank

. Vaklve Support

0. Diaphragm

. Compressian Spring
Intake Manifold Conneclion

. Valve

Omxe

G mm
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FUEL INJECTDRS

A fuel injector is an electro-machanical device
which acts as a valve for controtling fuel flow into
the engine. The injector consists of a bady which
contains an slectro-magnetic coil, a fueal
metering plunger with 2 magnetic core and a
spring. When the magnatic coil is anergized, the
piunger is pulied off its seat and pressurized fuel
15 aliowed to pass into the mtake manifold.
Because each injector is conneacted to system
voltage through the fuel pump relay, the
injectors wilt open whenaver thay are provided a
ground path by the ECLJ.

This area coboned:
Gray lor Bendlx®
Blua for Bosch

1. Injector Needle

2. Magnetic Core

3. Magnetic Coil

4, Elactrical Gonnection

5. Filtar ~°
CAUTION
Bendix and Bosch Injaciors ARE
INTERCHANGEADLEI

NOT
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Fuel injector operation is controlied exclusively
by the ECU. Because the injectors receive
system voltage from the fuel pump relay, the
injectors are only open when a ground path is
provided by the ECU. The ECU completes the
ground path of the coil which sets up 2 magnetic
field. The magnetic core is aftracted and the
neadle lifts from its seat to allow the pressurized
fuel to pass. When the ground path is turned cff,
the spring returns the needle to its seat and fuel
flow stops.

After receiving inputs from various sensors, the
£CU determines the correct injector pulse width
to meet the existing engine speed and load
conditions. The ECU performs this task by
varying the length of time that the injector is
provided with a ground path.

Each cylinder has an injector, mounted on its
inlet duct, that sprays fuel in front of the intake
valve.

The injectors operate as a group which
simplifies the system. They inject twice per cycle
{once per engine revolution) except on starting,
when a special procadure IS used.

IGNITION MODULE

Based on information received from the input
sensors, the ECU calculates the precise ignition
timing for any given engine condition. As ignition
timingis calculated, the ECU providesthe power
module with the signal to trigger the ignition coil.

The module consists of a coil and a power
control operated by the ECU.
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Ignition firing signais from ECU terminal 27 are
transmitted through terminal B of connactor 2 on the
Ignition module. The ignitien signal {rom the ECU Is
raceived by the module in the formof 2 5 volt gguare
wave. As the leading sdge of the wave contacis tha ig-
nition ¢leeuitry in the modute, the module chargea the
coil primary windinga.

CONNECTOR 1:

When coil saturation occurs, the module
circuitry opens the prinary windings to collapse
the magnetic field in the windings. This mduces
the high voltage in the coil secondany windings
which is then transmitted to the spark plugs via
the rotor, distributor cap and coil wire,

CONNECTOR 2:

COMMECTOR 1:

A - Ignlilon (+)

B - Ground (-}

¢ - Tach Output (D1-Pin 1)

CONNECTOR 2:
A - Not Used
B - ECU, Ignition Coil Timing lnput
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CAUTION: Never allow a high voltage spark 1o
ground on the electronic control module.

The Distributor is mounied at the rear of the
cylinder head and i1s driven by the camshaft. The
distributor contains no electrical components
other than the rotor and distributor cap. The sole
function of the distributor is to transmit the high
voltage {developed in the ignition coil secondary
windings) to the spark plugs in the required firing
sequence. The only connection betwesn the
ignition coil and distributor is the coil wire.

Proper advance i5 provided by aload table inthe
ECU that accurately determines the require-
ments of the engine.

If the ECU determines that there is a knock, it will
automatically retard ignition timing and then
slowly return timing to the preset value as
determined by engine load.

The ignition power module is mounted in tha engine

compartment on the center of the firewall.
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EGR/CANISTER PURGE SOLENOID

The vacuum source for both the EGR valve and
the evaporative vapor control canister is
controlled by one solenoid. This solenoid
recgives system voltage from the fuel pump
relay and is energized when provided a ground
path by the ECU. When enerqized, the EGR/
canister purge sclenoid restricts vacuum to the
EGR valve and the evaporative vapor control
canister.

With vacuumrestrictad, the EGR valve isclosad
and the evaporative vapor control canisteris not
being purged.

During certain conditions, the ECU breaks the
solencid path to ground.

When the solenoid is not energized, both the
EGR transducer and the evaporative vapor
control camster recaive manifold vacuum.

Thna EGR/canister purge solengid is located in
the ECU housing on the left inner fender.

NOTE: If the solenoid's electrical connsctor is
removed, the EGR valve and canister purge will
be ON at all times.

Tne EGR vare s funchional from 1200-4300 rpm under

the following conditions:
- waler temperature at least 133°F (56°C)
- air intake temperature at least 53°F (15°C)

- Manifold Absolute Pressure {MAP) batwsen 391 -

1024 Millibars



2.2L MULTI-POINT FUEL INJECTION

ECU OUTPUTS

EXHAUST GAS RECIRCULATION {EGR) SYSTEM

/S L A Engine
A H B. Throttle
-l C. Delay Valve
\ R. Solenoid Vaive

IDLE SPEED REGULATCR

A permanent magnet motor inside this
component positions the regutating valve
betwesan the fully open and fully ciosed
positions. The motor receives system voltage
from the fuel pump relay. The ECU provides the
motor with two “ground” teads. The motor will
turm one way or the other depending on which
ground lead the ECU selects.

The regulator valve {A) consists of two colls fed
by battery voltage ang grounded through ECU
control. When the ignition is turned to the "ON"
position and the engine 15 not running, the ECU
will ground cne coil and open the reguiating
valve to provide maximum air bypass. The vaive
will remain open during crank.

23

E. EGR Valve

F. EGR Valve Transducer
G.From Exhaust Gases
H.Ta Charcoal Canister

L) =




2.2L MULTI-POINT FUEL INJECTION

ECU OUTPUTS

When engine speed increases above a presst
adjustment speed, the ECU grounds the second
coil while opening the circuit of the first coil. By
alternating the ground control of these coils, the
ECU can zadjust the air bypass flow rate to
maintain proper idle speed.

The idle regulating valve cannot be adjusted.

The idle regulating valve is mounted on the front
of the intake manifold.

Idle Speed According to Coolant Temperature

Basa |dls - B00 +« 50 rom.

Coolant
Temp. RPM*
-20°F (40°C) 1300
4°F  (-20°C) 1200
32oF  (0°C) 1050
85°F  (20°C) 1000
140°F  (BO°C) s00
176°F  (80°C) €00

*Tolerance + 50 mm.

GENERAL INFORMATION
Before performing any tests, ensure that:

® the trouble is not caused by a component that
is not part of the injection system {spark plugs,
ignition module etc.)

® there are no air laaks into the ntake and'or
exhaust systems

¢ the injectors are supplied with fuel {check
pressure in the circuit)

® do not disconnect or connect any component
without first turning off the ignition

® with the engine stopped, the fusl pump should
run for a few seconds when the ignition is
turned to the ON position.

After any tests, reset the injection system
(memories) by disconnecting the ECU.

Disconnect the battery before charging.
CAUTION

Bafore doing any electric welding on the vehicle,
disconnact the ECU,



| 2.2 MULTI-POINT FUEL INJECTION

DIAGNCSIS/TESTING

DIAGNQSTIC REFERENCE CHART

3. Rough idla

1. Engina not gtarting or starts poorly
| 2. Engine starts then stalls

4. Poor accelaration

5. Misfiring at all speeds
6. Excesslve fual consumpticn
7. Loss of power
8. Engwne 5park knocks
9. Idle spesd too high
190, idle speed too low
POSSISLE CAUSE CHECK
Etectric fuel pump not running | Check for voltage at fusl pump retay
[}
and at fuel pump. Check fugl pressure.
.l e * Throtlle Position Switch Check the closed throttle ad/ustmant.
Check for tully cicsed throthle.
. .l e . tntaka manifold air leak Chack tha intaka manifold for leaks.
Check all hoses and fittings.
Defective injectors Check the injectors individually by ra-
. - . moving tha electrical connectars oneg
at a time and measuring RPM drop.
Fual pressure oo low Chack fuel prezsure, fuel filter, the
. - OF Z&i DS fuel lines, the pressure regulator,
and the tuel pump.

- Fugl prassure too high Chack prassure reguiator, check for
vaguum to pressure regulator, check
far pinched fuet return line.

. o | o | INOperative idle spead ragulator | Check operation of valva, it is
defective, replace the regulator valve.
ole MAF senszor defective Check vacuum at sensor, chack MAP
sensor input and output vollages.
- Speed sansor defective Check speed sensor resistancs.
- Igaition powsar modale defectiva| Check module voltage supply
and call resistance. |
. Alr sensor defective Check sensor resistance.
. Thrattle not clasing Free throttle linkage, adjust
throttle linkage.
Throttle not cpening fully Adjust accelerator cable.
e lelnlelels - Cpenin wifing harness ar Check wiring harness and
poar connection connections.
ECU Defective Tast vehicls with XR25 diagnoatic
IR .| taster befora replacing ECL.
P B+ Relay Delective Chechk vollage at reday. Aeplace relay
it defective. Check winng. ]
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2.2L MULTI-POINT FUEL INJECTION
DIAGNOSTIC/SPECIAL TOOLS

Part No.
T00001-04-800

ECU Test Circuit Board
{Usad for ECU Wiring & Component Test)

=

Tool No.
MS 1048

Part No. 700000-20-400

Fugl Prassure Extension Hose
{Must be used with a fuel pressure gauge of O to 6 bars)
\ - |

@ Tool Na.

Mot 304

a3
e F]



2.2L. MULTI-POINT FUEL INJECTION
DIAGNOSIS/SPECIAL TOOLS

Checking the Injactors
With tha engine stopped.

Disconneosct the connectors, Remove the Inisctor fuet

rall. Pull out the assembly so that each injector can be
placad In a 100 cc flask (Mot. 845)

When the fuel railinjector assembly Is ramoved from
the angine, the injector rataining clips are not strong
anough to hold the injectors to the fuel rall when fuel
pump prassura is applled.

MATERIALS:

Theralors, it is necdssary to make a retaining clamp.
(Sae sketch below) Attach this tool as soon ag the in-
lake manifold Injection gallery is ramoved, before star-
ing the electrle fuel pump.

Thiz clamp can be made at a local machinist shop us-
ing the pians shown below. Dimensions are shown in
Metric mm, with approximaie Engiish dimensions
shown Iin parenthasis {'").

Sinse the enging is designed In Metric, the center-to-
center distance between injector heles 1s crucial and
must be measurad only in mm as ghown.

“Bar'" - Flat Stock 30m x 5mm x 358 mm long

{(1-174" x 114* x 13-3/4™)

Drilled as shown
“Hook" « Round Stock Bmm x 125 mm

{1/4" x 5" long)

Band and thread as shown or use threaded stock if
desired.

"Mut’ - Wing Mut 8mm (1/47)
Corresponding to “hook” threads

INJECTOR RETAINING CLAMP

350mm/ 13.67 In.

7

1 ) 2 N
’-‘—yl 3 « y » |
G ov & o}
, . |i_-: 5 : o
G =
I~ -
11 LR
I = _‘.{_
A irg
[— 7
1. 49mm 7. 1065mm/ 4.10 in.
2, 98mm (3 places) 8. 30mmf 1.17 In,
3. d9mmy .35 In. dia. 9. 25mm{ .98 in.
4. 018mm/{ .70 in, dia. (4 holes) 10. 15mmf .58 in. r
5 175mm/ 6.83 In. {2 places) 11, 15mm/ .59 in,
8.



2.2L MULTI-POINT FUEL INJECTION

P—

DIAGNOSIS/TESTING

CHECKING FUEL PRESSURE

pisconnact the hose from the fuel pressure
requlator to the fuel rail.

Connect a fusl pressure gauge to the fuel rail.

Disconnect the vacuum hose from the pressure
regulator and connect it to a vacuum pump.

Start the engine.

Check and record the pressure reading. The
reading should be 2.5 = 0.2 bars (36 = 3 psi).

Apply a vacuum of approximately 15 inches Hg
to the pressure regulator. Tha fusl pressure
should drop to 2.0 = 0.2 bars (29 = 3 psi).

CHECKING THE FUEL PUMP DELIVERY

Disconnect the fuel returmn hose at the pressure
regulator and place it in a 2000 ml graduated

bagkar.

Oisconnect the ECU.

Start the fus! pump by placing a jumpsr wire batween
terminals D1-5 and D1-6 (diagnostic plug).



2.2L MULTI-POINT FUEL INJECTION

DIAGNOSIS/TESTING

Minimum delivery should ba 130 liters/hour
{137 quarts/hour) or more than 1.8 liters
{2 quarts) in one minute.

MAP SENSOR TEST

Inspect the MAP sensor vacuum hose
connections at the intaske manifold and sensor
for kinks or sharp bends in the hose. Repair as
necessary.

Test the MAF sensor output voltage at the MAP
sensor connector terminal B {as marked on the
sensor body) with the ignition switch ON and the
engine OFF.

Al

(1] o=
A. Ground
B. Qutput Voltage
C. 5 Voits

Tha output voitage should be 4 to 5 voits.

NOTE: The voltage should drop to 0.5 to
1.5 voits wath a hot engine at 1dle and in neutral.

Test ECU terminal 33 for the same voltage
described previously to verify the wire harness
condition,

a8

Rspair as necessary.

Test MAP sansor supply voltage at the sensor
connector terminal C with the ignition ON.

The voltage should bae 5 = Q.5 volts.

The same veltage should also be at terminal 16
of the ECU wire harnass connector.

Aepair or replace the wire harness as
necessary.

Using an ahmmeter, test the MAP sensor
ground circuit at sensor conpector terminal A
and ECU conneactor terminal 17.

Repair the wire harness if necessary.

Test the MAP sensor ground circuit at the ECU
connactor batween terminal 17 and terminal 2
with an ohmmeter.

If the ohmmeter indicates an open circuit,
inspect for a detfective sensor ground
connection Igcated on the right side of the
gylinder biock.

Test the MAP circuit using the XR25 tester.

ENGINE SPEED (TDC) SENSOR TEST

Disconnact the TOC sensor connector irom tha igni-
tior canirol module,

Place an ochmmeater p&twaan terminals A and B
{marked on the connecter),

Reading should be 200 + 75 ohms (hot angine).

Replace sensor if readings are not to
specifications.



2.2L MULTI-POINT FUEL INJECTION

DIAGNOSIS/TESTING

AIR TEMPERATURE SENSOR TEST

Measure the resistance of the sensor as a
function of the ambient air temperature. An
accurate thermometer can be placed in the air
filter intake. Beplace the sensor if the
temperature and resistance don't match the
chart.

e T .

< 't 2071 AQ =1°
Temperature I

ey e S e b aT = e s  Fa?

1 J1° 1o 33 Grolo 59 (103%to 105
PR T [ — g e -
Hasistance 234 10 268! 28310 297 | 31518 323 |

COOLANT TEMPERATURE SENSOR TEST

NMeasure the sensor resistance, as a function cf
the temperature, after leaving it to stabilize for a
minimum of 10 minutes, with the sensor
removed from the engina. Replace the sensor if
tha temperature and resistanca don't match the

chart.




2.2L MULTI-POINT FUEL INJECTION

HAGNOSIS/TESTING

THROTTLE POSITION SWITCH TEST
AND ABJUSTMENT

Tasting and Adjustmeani

Aagistance batwean connector
THROTTLE terrminals in ohms i} ]
FOSITION
CandB Band A
Cinsed on Infinite
Partial Inhnite infinita
Full O™ Infrmita on

MOTE: The switch is adjusted by moving it on
the threttle housing when screws (A) have been

lcosensad.

When the swilch is properly adjusted, it should
“click” as socn as the throttle is moved toward

the open pasition.
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INJECTOR TEST WITH ENGINE STOPPED

Disconnect the injector connectors.

Pul! out the fusel rall and Injectors as an assembly so
that each injector can be placed In a 100 ¢¢ beaker.

NOTE:

The injector retaining clips are not strong enough to
hold ika injectors in place when the fual presaura is ap-
plled. 1t Is therefore necessary ta instatll a retaining
clamp to the fual rail assembly bafora siarfing the alec-
trie fuei pump. Ses "“Special Tools" Sectlon, page 37,
far Information on tabricating this retaining clamp.

Energize the fuel pump and inspect the injector
tips for leaks. Replace any leaking injectors.

NOTE: A slight dampness at the tip of an injector
is acceptable.

Replace njectors if required.

Reinstall the injectors and tuei rail as described
in Component Aeplacement,



| 2.2L MULTI-POINT FUEL INJECTION

l DIAGNOSIS/TESTING

INJECTOR TEST WITH ENGINE RUNNING

WARNING: Use extreme caution when the
engine is running. Do NOT put your hands near
the pulleys, belts or fans. Do NOT wear locse
clothing.

Disconnect each injector wire harness
connector in tum.

A loss of engine speed should be noticed while

each injector is noperative.

If any one cylinder is not operational because of
an inpperative injector, switch the wire hamess
connactors between the inoperative injector and
an operational injector.

) =2
Z AN

If the previcusly operational injector does not
function, the wire harness is faulty.

inea

IDLE SPEED REGULATOR TEST

With the regulator valve remaoved, rotate it
rapidly by hand in both directions and the valve
should open and close.

. Ffﬂ
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Disconnect the electrical connector.
CAUTION: Neve
ECU end with
damaged.

connector at the

he ECU will be

o
[#5]
4 ®
J

Supply 12 volts 1o terminal 4 on valve side of
connector. Connect to ground briefly:

¢ Terminal 5.
The valve should close (if the engine is
running, the speed should drop rapidly to
below normal idling speed).

® Terminzal 3.
The valve should open (if the
running, the speed should increas
2000 RPM).

N

ik e A0
-\

e

Vo
\ W

To further test the regulitor, connact the XR25 testar

o tha vahicla,



XR25 DIAGNOSTIC ANALYZER

The XA25 Analyzer is an electronic tester that can be
connacted 1o the diagnaostic autput plug on the vehi-
cle. The XR2E analyzes the diagnostlc codes transmit-
ted by tha ECU. This provides qulck and easy “"GoiNo-
Geo" functinnzl tasts of vital electronic components in
the Bendix fuel injection system,

It alsc provides a digital readout of several engine
aperating conditions, such ag coalant temperature, air
temperature, air pressure, battery voitage, engina BPM,
ele.

Tha XR25's memory function is an extremaly usaful
feature. This allows you to perform a road test to
recreate & malfunction, then store the actual engine
aperating conditions undar which the malfunction oc-
cured. Later, you can recall them one at a time for
diagnostic evaluation.

in addition 10 anaiyzing malfunctions, the XR25 can be
used as a voltmeter, continuity tester, pulse sensor and
puize genarator,

The XA25 can also bo used to diagnose ransmission
malfunctions on all type ME and ML auiomatic
transmissions. ATX Functional tests can ba found in
the "'Ceniauri, LeSharo, Phasar & Lhilily Van Service
Manuai."
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XR25 DIAGNOSTIC ANALYZER

..T l “l‘.‘

o
i

DESCRIPTION

Go/MNo-Go Digplay - LCD bar graphs
Test Card - code guide
Data Input Keypad
r- nction Keys/indicalor Lights
igital Display - LCD readout
Memory Cartridge Location
Carridge “"Ready™ Light
‘.’* tmeter/Pulsa Sensor Input Jack
Continuity/lsolation Test Inpuls
Pulse Generator Output Jack
Diagnostic Plug & Test Cord

DEAEN

s

OO0 oo

-y

Function Keys
:hnss -la .-n-rEqT-.-u ng !,:e io .---—E_. ge
functionzl mode of the XR25 ana :’ZE;.

-
-

il +
V' - Voltmeter Mode
[ s pri gy T s
G - Cor nuny [ estar
~ i .
« 3 " e e P
& g Gensrator/Sanso

Digital Displays

- .
{(From 000

oy
)

1

i}

e}

|

Error or Waiting for command
Bar Graphs
""‘. ....-.-."-. 1 Ears -
senerailly iIngicales an
open cocul o 3




XR25 DIAGNOSTIC ANALYZER

OPERATING INSTRUCTIONS

STATIONARY - SHO¥ TESTS
Raise the hood and placa the XA25 on a stand or cart
near the front of the vehicle for sasy visibility,

Plug the XR2S test cord Inta the D2 diagnostlc con-
nector (large plug).
The diagnostic plugs are located on the buikhaad
{firawall) at tha canter of the enging cormpanment,
|ust abova the valve cover,

Turn Igntlon key to ON positlon
Be sure all accessaries (lights, fans, atc.) are OFF
for initial testing. Some items may be switchad on
fater in tast procedure.

Plug other end of test cord Inte XR25 Arnalyzer
The instant the cord is plugged in you will haar a
rapid series of electrorle tonas, The XA25 will then
start a self-diagnesis sequence.

Self-tast sequence:

This is the sequence that should gcour during the self-
test. Tha XR25 is checking itselfl only - not the engine
vormpanents,

1-All segmeants of the bar graph display will come on
briefly, then go out.

2 - Each segmeant will come on and go off in tum, begin-
ning with the top et segment and ending with the
bottom right sagment.

Mo segment should remain on,

3-The digital readout display will cycie numbers D000,
1111, 2222, etc. thru 5999, then hold with a gingle 0.

Whan the salf-test is complete, the displays should ook
like thls:
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XR25 DIAGNOSTIC ANALYZER

HNOTE: Han a':":.'.":a”",r*rﬂrm itme -':‘ = that 2 pro- 2
blem exists with the XR25. t, check to Fig. A
see that the diagnostic ca "r.f‘ sp.t}:}e ty
inserted. If this is not the case, an internal , =

[N =

E’DD‘ i2m Har exist. Returm tha de:} 10 Vi
nebago Part Sales for repair.

Key In D-0-3. The displays should look like this:

A - Key ON/Engine not running: ==
e e
B - Engine Running: iR
= ==
= I
NOTE: If the digital display does not read 43.3, it ‘ ﬁ‘“‘""“ ==
indicates one of two th ings: == I
1.) an ﬂzc'rec‘ diagnostic cariridge s in- '_‘:f;i_‘ ==
stalled in the XA25, or —_—
2) an -'“::Gr.'ecl ECU is instalisd in the =
i ey ]
vehicle. = SN

The proper cartridge for Bendix system
diagnostics is imprinted with the name ‘1‘.“. -
NEBAGO and the number 821-083.
cartridgs will also perform diagnostics on all
miode! ME and ML automatic transmissions.

Follow the ""Functional Test™ as described on pages
49 thru 51.

3 Ae far ; -
nostic code 1or eacn tast.

NOTE: The # key must be pressed before each
m ode. Do r*;:.' press keys too guickly or the

WARNING

tha nar‘.:“-'a'-cs before working in front of
f i

ning.

Diagnostic Codes

Using # key:

#01 - Atmaspheric P'ess;;re {mBar)
#02 - Coolant Tempsarature (C7)
=03 - AT ae":}ﬂra,dre [L.-"}
#4 . :tE!‘!E"y Voltags
£05 - 0; Sensor Vollage
#5 - .._...; na BPEM
£08 - Ignition Timing PBTDC)
H .2 - Idle Speed Governor Valts
- Knock Sensor Volts
at 3600+ RPM)

(-.'i

—

In
(% }]



XR25 DIAGNOSTIC ANALYZER

TRANSITORY - ROAD TESTS
Using Memory Function

Placa the XA25 Inslde the driver compartmant.
The best location is on tha floor betwaen the front

saats.

Connect the test cord to the diagnosic harness and
to the XA25 Anaiyzer.
Route the cord through the engine access panal in
the buikhead {firawall}, DO NOT route the cord out
the side of the hood and through a window. This
could damage the cord.

Start the vehlcle and let the XR25 completa Ita self-
test saquence.

Key In D-0-3. Then key In D-0 and bagin the road
tast.
Tha XR25 will ba in “walt" mode until you key in the
"stora'” command. The displays should look ke this:

When the angine malfunctlon occurs, key In O
{zera),
This s the memory “store’ command. You will hear
a rapid series of electronic tones while the XR25
storas the mamary. The displays should look like
1hia:

You can now discontinue tha road test.

IMPORTANT DO NOT SWITCH IGNITION OFF or
you will lose the storad data.

To Rsecall the dlagnostic readouts, just key In the
desired dlagnostic eoda(s). Press # followed by any
of the two-number codes.

To Aeset or Clear the mamaory, Key In D-0-3.
This is useful whan you want to stop slong the road-
side to record test results, then rapaal the road test
o get a “'second opinion®.

Tha mamary will be clearad automatically when the
ignltion is switched OFF for at lsast § seconds.
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XR25 DIAGNOSTIC ANALYZER

OTHER FUNCTIONS

Pulse Sensor

" Measures the duration of a pulss,

* Tests the ignition module signal emitted by the ECU
(if high tension is not present).

" Allows detection of an incorract contact on & ground
feed or return fina.

= Connsct a test lead befween the test point and ter-

minal ¥V of the XR25.

Then press function G.

~ Recreate the conditions under which the malfunc-
tion occurs (such as maving the wiring), then read
the digital display. Range: 1l to 1999 milliseconds.

Frequency Generator

Simulates & “'running”™ condition to test ignition module

high tension.

- Connectatest [ead betwaen terminal G of the XR23
and terminal B of Connector 2 on the ignition
module. (See pg. 31)

- Press function key G, then key in /L This generates
a frequency of 2 pulsesfsecond.

- Seswhether there iz spark a1 the high tension secon-
dary winding.

Yoitmeter
Measures DC voitags.
- Press function key V.

- Connect test l2ad to terminal V.

Continuity Detector
Allows you to check continuity of a wiring harness or

coil,
- Press function key C.

" - Connect test leads from Ntarminals on the XR25 10
component 1o be tested.

- If tha resistance iz lass than 1000 1, a buzzar will
sound on the XRZ2s,
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Test
No.

BENDIX MULTI-POINT FUEL INJECTION SYSTEM

ECU WIRING & COMPONENT TEST

Yolt/Ohmmeter
Probe Locations
(* = ECU Connector Pin No.)

Speclal
Conditlons or
{Remarks)

Approximate
Test Display
Walues

- 8 -
- I

3% ]
!

(=3
=
[

Ignition switch on

12 volt

in

nition switch ON

W

12v

[=)
=
7]

<
W

. lgnition switch ON )
va 22 .1 e P 12 volis
(AT relay tes1)
V5 28 -1 Ignition in START _ 12 volts
a0 . lgnition switch ON { |
30 N o | 2 wialis |
V6 A/C fan switch ON i |
Aa L a4 Ignition switch ON ' S !
V7 el A/C fan and thermostat ON | Sl |
| - Ground verify ground) on
- O1
| 02 *2 - Ground {verify ground) on _
1 |
| | *5 - Org/Wht wire connector '* ':
| O . e (EGR Solenoid on |
| 3 | at EGR Solenoid = ; -
| I
: 04 | "B-"1 hrottie closed
|
*B-" Throttle fully open on

1128

(TOC/AEM Sensor resistans

(1F]

12 -1

g H S w B Cimwram
Transmission in Por N (=1arte

| relay-ATX MP switch continuity)

"14 - 32

nultimeters zZre not capable of measuring resitance in the MegaChm range
meters, the rasistance will register as infinite ohms {o=2),



BENDIX MULTI-POINT FUEL INJECTION SYSTEM
ECU WIRING & COMPONENT TEST

Volt/Ohmmaeater Spacial Approximata
Test Proba Locations Conditlens or Test Display
No. {* = ECU Connector Pin No.) {Remarks) Values
. . Engine cold - not running
Q9 18- 732 {Caolant Tomp. Sensor) See page 40
010 *16 - *17 {MAP Sensor) 1400 3 50
01 y *16- "33 (MAP Sensar) 285K N1 + 50
01 2 “47 - *33 {(MAF Sansor} 285K N ¢ 50
01 3 18 -~ *D241 (Diagnostic plug) {verify wira continuity) on
*19 - Brn 18 ga. wire at B+ rela on
014 9 Y
. . Injector signal clroult
015 20- "2 continuity)
016 20 0;1 'fﬁ;i -p?lm;: :}&F::; wire {Injector resistance - good/bad) 1.6
. . {{dle speed regutator
017 23 - "1 ground circuit continulty} 23
ing L {ldle spead requlator - fugl pump
01 3 24 "1 relay ground circuit) 23
01 9 e5- "1 Thrattle closed on
020 25 -1 Throttle cpen
*27 - Pin B connactar 2
0'21 of ignition medule harnass (S page 31) on
*30 - Pin C of 3-pin Famale conneactor
022 AJC plug by fgntion madula oa
*31 - Any ona pin of 2-pin
023 Knock sensor connractor 0A
*32 - Other pin of 2-pin
024 Knock sengor connactor on
"3 - Pin A-1 of 8-pin male
025 AIC fan connactor aa
026 *35 - 0y Sensor conneclor on




2.2L MULTI-POINT FUEL INJECTION

DIAGNOSIS/TESTING

ECU CONNECTOR

Thisis the ECU connector used for the Bendix fuelin-
ction system. Terminal identification and specific ap-
ication is detailed in the following chart

WINNEBAGO BEMND!
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DIAGNOSTIC CONNECTORS

Ra dizonostic connector is
e QiAo ConneCil

e I
on e Nrew

(W]

o L

- - !.._'I:I iy

| near

11

ha ignition modula.

3880218 21

2|5 8lnje 512
217 lpi1) 5,3 3

CONNECTOR CONNECTOR

Connector D2 Connector D1
ECU Diagnostic Cutput 9. Not Used i. Tach Signal
L P o L’ Eflpg Ly Lo N
LI F B . i N | P 14 i Ll
Mot Used 11. |dle Spesd Regulator (Co 3. Ground
8+ Relay 12. Coglant Temperature Sensor 4. Start Ralay
Not Used 13. Closed Throttle ch £ Oattens
g . g 5 " ! 5. Battery
el 14, |dla 5;-_.\..'1 n‘_—:’; ] 5. Fuel Pump Relay
Ground 15. Automatic Transmission gnosis
Air Temperature Sensor (BV A module)



2.2 MULTI-POINT FUEL INJECTION
COMPONENT REPLACEMENT

ECU

Remgoval
The ECU is contalned in a splash-proof housing located
In the engine compartment behind tha air filier.

Remova rotalning strap.

Aemove the wing nut {A) and tha splash-preof hous-
ing (B).

Rermove the plastic housing and open it

Disconnact the ECL connector [C).

Remove the ECU retaining nuts (D).
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2.2L MULTI-POINT FUEL INJECTION
COMPONENT REPLACEMENT

Installation

install the ECU into the housing and install the retain-
ing nuts.

Connect the ECU connector to the ECU.

Instali the ECU housing halves together and position
the ECU housing into placs.

Install splash-proof housing using wing nut. Attach re-
taining strap.

B+ RELAY
Removal

The ECU is contained ina splash-proof housing located
in the engine compartment behind tha air filter,

Remove retaining strap.

Remove the wing nut {A) and the splash-proof hous-
ing (B).

Remove the plastic housing and open it

Disconnect the wire connectors from the B + relay (A)
or the fuel pump relay (B).

Remove the retaining screw and remove the

relay.

Installation
Paosition relay into place and install retaining screw.

Connact the wire harness to the B+ relay or the fuel
pump relay.

install the ECU housing halves togsther and position
the ECU housing into placs.

install splash-proof housing using wing nut.

Atiach retaining strap.




2.2L MULTI-POINT FUEL INJECTION

COMPONENT REPLACEMENT
MAP SENSOR

Removal

Tha MAP sensor ts located in the angina compartment
balow tha ignilion module.

Ramove the MAF sensor relalning screws (A),
Disconnact tha MAP sensor elacttical connecior (B).

Disconnect the vacuum hose from the map sensor and
remaove tha sansor.

Installation

lmgtall the vacuum hoze 10 the MAP sensar,
Connaci the elactrical cenneactor to the MAP sensor.

Aemount the MAP sensor and Install retaining screws.

ENGINE SPEED SENSOR (TDC Indicator)
Removal

Discannect the speead sensor electrical connector al the
injection loom,

Remava the sensor rataining bolts,

Remova the sensor.

Instailation

Posillon the sansor on tha transmizsion ciukch housing.
Install the moyunting bolts. Ensure that the spacers ara

corractly installed onto the boits 5o that the sensor doos
net contact the flex pfate,

Connect the sensor alactrical connector to the injec-
tion loom.

NOTE: The sensor is not adjustable.
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© 2.2L MULTI-POINT FUEL INJECTION

COMPONENT REPLACEMENT =._

AIR TEMPERATURE SENSOR REPLACEMENT

Disconnect the electrical connector from the

Remove the sensor by pulling it out of the air
inlet duct
r—'_._-_ —
RS 7 e
. ——— T
. .

repfacement sensor in position by

ensor into the air inlet duct grommet.

Connect the electrical conneactor.

COOLANT TEMPERATURE SENSOR
REPLACEMENT

Ll
& R . o
lemperature sensor Irom 2 l:r.;.l‘"?.
Ay - e = - P T
cooiant 15 not a8 Senous DUMS may result,

With the engine cold, disconnect the electrical

connector from the coolant sen

Connect the electrical connector to the coolant
.
SEens0T.



2.2L MULTI-POINT FUEL INJECTION

COMPONENT REPLACEMENT ]

THROTTLE POSITION SWITCH {TPS)
Removal

Remove the TPS retaining screws (A).
Disconnect the electrical connector (B).

Slide the TPS away from the throtile plate
assembly and remove the TPS.

Instaliation

Align the flat of the TPS with the flat of the throttle
shatt.

Install retaining screws but do not tightan.,

Slowly rotate the TPS in the direction of the
arrow until the closed throtile switch "elicks™.
Tighten the retaining screws.

59

Connect the wire harness to connector.

EXHAUST OXYGEN (0:) SENSOR
Remaoval

Disconnect the O, sensor wire connector.

Remova the O, sensor from the sxhaust
manifold to exhaust pipe adaptsr.

Installation

The reptacement O, sensor comes with anti-
seize compaund applied to the threads.

Install the O, sensor into the exhavust manifold
adapter.



2.2L MULTI-POINT FUEL INJECTION

COMPONENT REPLACEMENT

KNOCK SENSOR

Removal

Disconnact the knock sansor connector.

Remaove tha knock sensor by loosening it with an open

end wrench from underneath the intake manifold. Ac-
cess from beneath vehicle.

Installation

Install the knock sensor into position in the cylinder
head.

Connact the knock sansor wireg connector.

60

FUEL PUMP RELAY REPLACEMENT

For fuel pump reiay Removalinstallation, referto 8 «
relay Removaliinstallation.

FUEL PUMP
Removal

The fuel pump is mounted o the left frame rail beneath
the driver’'s seat area.

Install clamps MOT. 453.01 to the fuel pump inlet and
outlet hoses.

Disconnect and remove the fuel hoses from the fus
pump.

Disconnect the electrical connectors from the fuel
pump.

Remove the retaining strap and remove the fuel pump.



2.2L MULTI-POINT FUEL INJECTION |

COMPONENT REPLACEMENT |

Installation

Pasition the fuel pump into place and secure
with strap.

Connect the electrical connectors. The pump
terminals are different sizes to ensure that the
fusl pump rotates in the correct direction. The
wire connectors have different size inside
diametars that correspend to the correct
tarminal.

Connact the hoses to the fuel pump and tighten
the clamps.

Aemove clamps MOT. 453.01

FUEL FILTER
Aemoval

Install clamps MOT. 453.01 to the inlet and
autlet hosas of the fue! filler.

Disconnect and remove the fuel hoses from the
filter assembly.

Remave the filter retaining sirap.

&1

Remove the fusl filter,

Installation

Position the filter in place and secure with
retaining strap.

Connectthe hoses to the fuel filter assembly and
tighten clamps.

Remaove clamps MOT, 453.01.



| 2.2L MULTI-POINT FUEL INJECTION |

COMPONENT REPLACEMENT

FUEL PRESSURE REGULATOR

Removal

Remove the fuel hose from the front of the fuel

rail.

Disconnect the vacuum hose from the pressure
regulator.

Locates and remowe the 3 bolis {A) that retain the
pressure regulator to the bottom of the intake manifold.

Remove the fuel returm ling from the bollom of the
pressure requlator.

62

Installation

Install the pressura regulator 1o its bracket.

Connect the fuel retum line 1o the bottom of the
pressure regulator.

Install the pressure regulator and bracket into
sition and install retaining bolts.

Connect the fuel hosea to the front of the fuel rail
assembly.

Connect the vacuum hose to the pressure
requlator.



2.2L MULTI-PGINT FUEL INJECTION

COMPONENT REPLACEMENT

FUEL RAIL
Ramoval
Disconnect the injecter electricatl connectars.

Remaove the fuel hoses from each end of the fuel
rail.

Remaove the fuel rail retaining boits ().

Remove the fuel rail and injectors as an
assembly.

Instaliation

Position the fuel rail and iniector assembly with
injeclors in position.

83

Install retaining bolts to the fuel rail at (D1,
Connect the fuel hoses to the fuel rail assembly.

Connect the injector electrical connectors.

INJECTOR
Removal

Remove the fuel rail as praviously deseribed.

Ramave the injector retaining clips (E) {1 ¢lip for 2
injaciors)

Remove the injector {F) from the fue! rail by
pulling it out.




1

\ 2.2L MULTI-POINT FUEL INJECTION

E COMPONENT REPLACEMENT

Installation

NOTE: Before installation inspect that the O-ring saals
{A} are in good condition. Replace the saals if they are
cut or damaged in any way.

Inztall zeals Part No. R14838-35-251 after 2pplying a
fight coat of silicone grease.

Ln

This araa colorsd:
Gray tor Bandix”
Biue for Bosch
CAUTION

Bendix and Bosch injectors ARE MNOT
INTERCHANGEABLE!

Install the injectors to the fuel rail and install retaininer
clips.

Imstall the fusl rail assembly as previously described.

2

IDLE SPEED REGULATOR

Removal

i
[0
i
1y
[0}
o
l
1
1]
[
fu
]

Disconnect the iadl

electrical connector.

Remove the air hoses from the regulator.

he TEEU ator retzin "‘g cl lamp screws
ve the I'E'-'"l..’ ator.

'Jm

Installation

1 ot~ e =l - - 1 . .
Install the regulator into position with the arrow
" s -] P -k
an the base of the valve pointing in the direction

g
—- r - ' -
of the air flow.

Connect the wire harness to the regulator.



ENGINE CCOLING SYSTEM

GENERAL SERVICE INFORMATION
Recommended Coolant

Recommended coolant for the 2,2L engine cooling
systom is Prestone [I®

Da not use any typa of antifreeze containing Borax or
similar alkaling producis,

Coolant Mixture Concentratlon

A 50450 mixture of clean water and the recommended
antifresze will provide protection 1o - 4000 (-400F),

The S0/%0 mixture s recommended for very cold
climates.

Do not usa & pure Antlfresaze solutlon at any time.
Pure antifreeze provides considerably lass protection
than a mixture of antifreezs and water,

The maximum concentration of antifres2a In the system
shauld not exceed BO parcent.

Coalant Level

Check sngine coolant avel whan the engine fs cold and
the coolant at amblant temparature.

Tha correct coolant leve! is between the ADD and FULL
tmarkg on 1he coclant expansion tank wheén the coolant
is al an ambient lamperaturs.

Thermostat

A peliat-lype thermostat is used in 2.2L engines. The
thermostat is located In the 2.2L enginss. The ther-
masiat is focated (n the end of the radiator upper hose
connocted 1o tha cyllnder head.

Tharmostat oparation 1s as follows:

= Starts to open at BRC (1820F).

* Fully gpen at 1018 {213°F).

* Tharmostat opening travel 15 7.5 mm {0.295 In.}

85

Cooling Fan Operation

Models with air conditioning and/for automatic
transaxle, are equipped with a dual-coolant
thermo-switch. The switch is lacated in the radi-
ator. The switch allows the cooling fans to op-
erate at higk or low speed depending upon
coolant temperature.

When coolant tamperature iz above 3200 [1989F), but
balow 1009 {2129F), the switch low spead contacts
ciose. This enargizes a low spead refay which sugplies
battery voltage {In series) 1o sach fan for low speed
operation. In a serieg circuit, sach fan receives 1/2 bat-
tery voltage. {Approximataly & valts)

When cooclant temperature rises ahove 100°
G {212° F), the high speed switch contacts
elose. This engrgizes two high speed relays
which supply battery voltage (in parallel) to
gach fan for high spead operation. In a

parallel eircuit, each receivas full battery
voltage.

On AIC madaels, tha cooling fans operata continuously
at low speed whila the AIC system is being uses. Fan
speed is varied according to coolant tamparatura dur-
Ing operation. However, a pressure switch in the A/C
system will Immediately switch the fans to high speed
it systam pressura exceads 225 pai,
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COOLING SYSTEM COMPONENTS

Tha 2.2L engine cooling system componanis.

A - Badiator J = Firal Drive Oil Cooler

B - Goaling Fan Switch K - Coolant Expansian Tank
Z « Water Pump L - Heater Core

D - Engine Block M - Engine Oil Coalar

E - Thermostat M - Rear Auta Haater

F - Fastrictor
(3 mm diamelar)

i - Dined Screw (4 places)
H - ATX Cooler

67



ENGINES

ENGINE COOLING SYSTEM

COOLANT LEAK TESTING

g is performed with pressure tester |
M.3. 554.03, adapter M.S_ 55401 and 554.04 |

Leak Test Procedure

move the cap from the expansion tank and
1 - 554.01 in place of the cap.

554.03 to the adapter

just

M.S. 554-01

ot
5

M.S. 55403

Run the engine until it reaches normal operating

temperature. Then stop the engine.

Pump tool M.S. 554.03 until pressure on the tool gauge
5 1.3 bar (18.8 psi).

Pressure should remain steady. If a pressure

drop occurs, check the system for leaks visually

Correct any leaks and test the system again.

Disconnect the tester tools from the expansion
tank and test pressure of the expansion tank
cap.

install adapter M.5. 554.04 on pressura tester
M.S. 554.03.

Install the expansion tank cap (A) on adapler M.S.
554.04 and pressurize the cap 1.2 bars (17.5 psi).

Cap pressure should stabilize within =0.1 bar
{1-1/2 psi) of the setting imprinted on the cap.
Replace the cap if pressure doss not stabiliza
within specified limits.




ENGINE |

ENGINE COOLING SYSTEM |

THERMOSTAT REMOVAL

WARNING; Do not lansan the cooling system pressure
caps, hoses or blaed screws while the coolant is stili
hot and the system pressurized. Hot angine coalant can
cause sevare burns, Allow the systemn 1o ¢ool down
befare beginning service oparalions.

Disconnact the ragiator lower hose and drain
the coolant inta a container.

Loosen the upper radiator hose clamp {A) and
disconnect the hose (B) from the housing {C}.

Loosen the thermaostat rataining clamp (D) and
remove the thermostat from the upper hose (BY.

THERMOSTAT INSTALLATION

Insert the thermostat (E} into tha upper radiator
hose,

NOTE: Be sure the thermostat check ball (F) is
positioned at the top and the valve (@) is to-
wards the housing {H).

H

\
NN\

Install and tighten the thermostat retaining clamp,

Connect the radiator upper hose ta the housing
and tighten the hose clamp.

Connect the radiator [ower hose,

Filt and purge the cooling system. Refer to the
procedure in this section.

WATER PUMP REMOVAL

WARNING: Do not loosen the cooling system
pressure caps, hoses or bleed screws while the
coolant is still hot and the system pressurized.
Hot engine coolant can cause severe burns. Al-
low the system to cool down before beginning
service gperations.

Disconnect the battery negative cabie.

Disconnect the radiator fowsr hose and drain
tha coolant into & container.



ENGINE
ENGINE COOLING SYSTEM

belt and remov

e

=

It (B) and nut (C}. Loosen th

Do

ump (D).

3

pm o
FaLsl W

it from the w

r pump pulley boit (F). Then

(G f

i
lay

ove the pull

rem

n the power steering pump belt (A).

se

o0

L

ump shaft.

p

roem the
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ENGINE

ENGINE COOLING SYSTEM

Remove the pump attaching bolts (M), Remove
the pump and gasket {.J} and the timing belt and
belt tensioner (K).

Clean the gasket surfaces of the pump and en-
gine block.

WATER PUMP INSTALLATION

Position a replacement gasket on the water
pump.

Ingtall the pump, beit tensioner and timing helt.

Loosen the timing belt tensioner bolts (L) and
allow the tensioner spring to tighten the belt
(M}.

71

install the timing bel cover,

Ingtall the water pump pulley and the pulley re-
taining bolt. :

Adjust the serpentine and power staering belts
to specified tension and only in the sequence
cutlined in the belt adjustment procedures.

Connect the radiator hoses and fill and purge
the cooling system.

DRIVE BELT ADJUSTMENT

The drive belts must be adjusted in sequence to
avoid over-or-under tightening the belts.



| ENGINE
ENGINE COOLING SYSTEM

steering pump belt first — serpentine b

Usaa tens.ic_n gauge or deflection gauge Ele. 345.02
to checkiverify drive belt tension. Belt Adjustment Procedure

Loosen the power steering pump belt. Then
loosen the serpentine beit adjusting boit (A} and
nut (B).

Adjust the power steering pump beit to speci- | Using Belt Deflection Gauge Ele. 345.02

o =] el la=] = L al - o
fied tension and bghten the pump boits.

Position the rubber indicator ring (A) opposite

P 8 ! . Bl th a&ro hin 1 on the gauggse olunaer ()
Adjust the serpentine beilt to specified tension @ zero ling (B) on the gauge plunger (C)
e e =] - o T [, -
ang i:shieﬂ the :'--..-‘-'.ibu-ﬁg Doit ang -r'...-t-

# #* . + T L L = [
Refer to the Belt Tension Specifications Chart

i -~ L = - e mem s oo
n the Specifications section for measuring

. = H - - - - - M

points and adjustment specifications
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ENGIiNE

ENGINE COOLING SYSTEM

Ele. 346

Place the Els. 346.02 gauge bar (D) cn tha nec-
assary belt span.

insert the gauge plunger through the bar. Then
press the gauge barrel downward until tha
shoulder of the barrel {E} contacts the gauge
bar (0).

Remove the gauge and note amount of deflec-
tion indicated at the underside of the rubber
fing (F).

Sarpentine DHve Belt:
¢ Mgusurs the tension at (F}
new - 1.5 mm/800-850 NHMED-200 Ibs./ft.
used - 2.5 mm/B23-712 N/140/160 (be.fit,
Power Stearing Beit:
« Measure the tenslon at {F1)
new - 3.5 mm/556-889 NA125-355 lba fft.
used - 5.3 mm/300-512/90-115 Ibs.fit.

Crankshaft

Water Pumg
Alternator

AC Compragsor
Power Steering Pump
Idlar Pulley

L S S




ENGINE

ENGINE COOLING SYSTEM

CHECKING COOLANT PROTECTION LEVEL

Protection level of engine coolant can be checked with
a hydrometsr. Be sure 10 follow the manufacturers in-
structions carefully when using the hydromster. Incor-
rect use will produca inaccurats readings.

If coolant freeze protection is insufficient for
anticipated temperatures, add only enough anti-
freeze to increase protection to the necassary
lavel

A 50/50 mixture of antifreeze and water will
provide protection to- 40°C (- 40°F). The max-
imum concentration of antifreeza in the mixture
must not exceed 60 percent.

Use the following chart as a general guide when
pure antifreeze must be added to increasa cool-
ant protection level,
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ENGINE

ENGINE COOLING SYSTEM

Coolant Protection Level Guide

. Amount of Pura
Protection Level System Antlt Needed MNew Protection
Indicated by Capacity | for _'23“3 E' (—9°F) Level After
Hydromaeter (a) Protection Adding Pure Antifreeze
-5 C ¥R 18L{1.941)
—1FC{14°F) BEL 13L{14qgl) ~-2¥3C
—15°C (6°F) (71 gt 1.0L{1.1 qi) {-%F
—20°C{4°F) 03L[03qY
-5 C{23'F) Z8L([29qY
—1° C{14°F) 25L{2.6qt)
-15°C(6°F) 220 (23qY
GBL -4FC
—20°C{-4"F) 170 (1.8t
(71 gt [~ 40°F)
~25°C{~13"F) 4L (154
-3rC(-2F 12L{1.3q0
-35°C{-31"F) 6L {07 qy

(2) Protection level checked with coolant at temperature ot 40° C (104" F).

FILLING AND PURGING THE COOLING SYSTEM
Varify that a!l hose connections are secure.

Opan the 4 ¢cooling system bleed scraws. Refer io ltem

“G" on page &7.
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ATX GEAR SPECIFICATIONS & RATIOS
Sun Whes! - Forward 18
Reverss 18

Planst YWheel - Forward 30
Reversa 31

First Step - Down Gears - Primary 28
Secondary 25

Second Step - Down Gears - Primary 23
Secondary 32

Final Drive Radio 11/42

Tachomater Ralio 5/21

Special features
TYPE NE FINAL DRIVE UNIT - Special

ot ]
i

1 b 41 4P

4
o

1ot o) o
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SPECIFICATIONS

Adjuatmants

ANRJUSTING THE F'INAL DRIVE PINICON BEARING
FRELOAD

&

T

ADJUSTING THE DIFFERENTIAL BEARING PRE-
LOAD

Re-used bearings MNew bearings
Free, without play 0.710 2.5 N.m
ato 0.7 Nm
J to 6 Ib.fin. £ tp 22 ib.fin.

The pinion depth is not adjustable.

ADJUSTING THE BACKLASH

The backlash =aunot be maascred once
the gearbox is assemblead and iz thare-—
fore to be adjusted when the differ-
ential bearings are fitted by measuring
the follpwing dimensions :

nominal dimension
93.93 + .07
+ Q

Dimenzion E :

Dimension F : dimension betweesn the
diffarential bearing loo-

ating facas.

HMmension X : thickneas af the shim to
bz placed hetween the
bearing and the different-
ial gasing.

77

Re-usad baarings Mew bearings
Frae, without play | 2 to 2.5 dal.
{15 to 18 b/t




el b B

CIFICATIONS
LT TP T S = o — o opmgimi S e | om o mErd by -~ -
AaTCned parts - PFPALLSE That JSL DE replaced oy naw ohas
amruEm YT 1l papTe =uam MITET BE BEDT ARTT Ry
MATCHED PARTS= FAaRlS il UST BE REPLACED BY
rlutch simer & final drive unit Papar gaskets
nousing L1p sSeadls.
Differanvizl Rou z2iAg securing
o m Y e o - Y S
Ipeedometer Arlve pinio
M L .
Lirclips
 ring seals.
Znap rings
Final drive pinicn nut
T o e 1 P Y e | ! e
Fentagonal C€llp on clutch shat

Somom sl E e e e = P T Ty
Synchroniser hubs and sliding gears

In all cases we recommend the marking of
Flho mamm s g o e m e =T A T o e,

ne positions 0oL Tas sliding gearcr® on
their hubs

Bearing track rings and cages
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FINAL DRIVE ASSEMBLY

Dismantling

2 T

18

O =t v in = ) b

Crown wheel
Differential housing
Final drive pinicn
Taper roller bearing
Double lip seal
Step-down gear
Pre-load adiusting spacer
Taper roller hearing
Nut

Shart sun wheel
Planet wheel shaft
Planet wheel

79

14
15
16
17
15
19
20
21
22
23
24

Cup

Eun whael

Washer

Backlazh adjusting shim
Taper roller bearltg
Lip sgal

Ball race

Circlip

Plastic ring

Tapar roller bearing
0 ring

19 20 2t 22




FINAL DRIVE ASSEMELY
Dismantling
ESSENTIAL SPFECIAL TOOLS

B.Vi 6S4 Castellated spanner for adjusting the
differential clearance

B.Vi. BOS spanner for differentizl nut

B.Vi. 905-02 Tools for replacing the speedometer drivg
shaft seal

B.Vi 306 Torgue measuring tool .

B.Vi. 1059 Rings for firring the differential
bearings ’

] TOaT Tyt S - - o * Ropsds

B.Vi. 1087 Support for step-down gear housing

B.Vi. 1088 Tool for tightening the final drive
pinion

B.vVi. 1089 Tool for fitting the double lip seal

B.Vi, 1090 Tool for centralising the final drive
pinion

TIGHTENING TORQUES - daNm (Ib fft.)
MO SINMART B O

Final drive pinion nut
Crown wheel bolts

Bolts on final drive half
hausing 08
@10
Bolts securing final drive

clutch housing to step-down
housing cover

Bolis on step-down housing cover

4 (29) then 18 {132)

12.5 (92) e

3{22) GREASE N

5 (37)

3{22)
3 {22)

all the parts andg

before refitting them

lip seal

3

B0




FINAL DRIVE ASSEMPLY

Dismantling
Discoenbnect the clutch bousing from the gExtract the three bearingsy W51ng togl
step-down housing. type FACOM U330 » US3E or a similar tool.

Mark the pesition of the diffsrential
nuk.

DIFFERENTIAL

Remave the differential cazing covar.

Take put the differential.

Remgve the bolts that sscure the crown
vheel (they canhot ba rea-uasd}. Leaave

two, diamerrically opposite gne anather, Check the parts
in pasition. Check the
condieion @ - of the gear teath,

~ of the bearing areas,
- of the washers {planet
whael],
- of the splines in the
housing,
- of the area an which
the lip seal lochtes o0 540 wheel,

The pinion shalft and related parls cannot be rebullt in
tha fieid, so the intermedlala seclion must be replaced
as an assembly.

intermadiate section remanufacturing is an extramaly
pracize operation requiring specialized lools and highly
accurate maasuring instrumants. This is only possibla
at the originat assembly factory.

a1
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FINAL CRIVE UNIT

Reasasmrbling - Adjusting

Agzemble the Crown wheal ta the housing
uginyg new balts.

Tighten Ihe bols to a torqua of 12.5 daM.m. (32 1b./it.)

Fit the lip =eal to tha szun wheel.

Push the straight roller baaring {34}
ot o tha large sun wheel, by a fow
millimekres. in ¢rdar to centralise fe,

83

Fir the assembly inta the differential

cazing {(bearing {34} i3 not in its
final position}.

Check that the following ate in place
- the locating dowel () on the casing,
= tha preather (D) in ies location.
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FLHEAL DRIVE UNIT

Reassembling « Adjusting

ADJUSTING THE DIFFERENTIAL REARTHNG
PRELOAD

One of two sets af circunmstances may
arisze

~ TIf the original bearings are cefitvted

The gGifferepntial should rotate with-
cut play.

If all the original machanical compan-
ents have bean refitted, £fit a-new,
ciled, O ring =zeal to the put and re-
£it the nut by serewing it in the
zame number of turns noted during
dismantling and aligning it with the
marks. -

- If naw bearings ars fitted

Ensure that the differential bearings
ara correctly poeiticnad by turning
the assembly.

Place the plunyer of the torgue maasuer-
ing instrument B.¥L.%906 against one of
the crown wheal testh, at its largest
dismeter, Square with the differential
centralina.

hpply a prograssively increasing press-
ure in tha =zame direction as was uged
when fitting the kearings, until the
diffarential starts to omave. .
ARalease the torgque measuring instrument
and taksa the reading frem the recording
pointer {Red}.

——d

Tighten or loogen the different!zl nut using tools B, B45 and B.AVL
BO5 and recommencs the operation untl the torque is betwaen 2

and 2.5 daM. {15 and 18 Ib.At)

ﬁ;im\.

¥Whan the correct reading has been ob-

tained, lock the nut with its locking
plata,

Assemblg the clutch shaft ta the primary
ghaft and aszaemble the heusings after
coating their aszaobly faces with
LOCTITE 51B.

THE READING SHOULD BE BETWEEN 2 and 2.5 daN. (16 and 18

b}
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CHASSIS MAINTENANCE SCHEDULE
Vehicles Equipped with Bendix Fuel Injection Only

MONTHS o g 12 1§ .24 30 | 36 | 42 | 48 | 34 | B) 65 | Tz %6
MILES x 1000 5 0115 - 20 25 |30 |35 | 4 | 45 | 50 55 | 60 ¢ BO
Rel Cparaton

Emmime Dhl™e = = - = = = = =] = =] =] = =1
I O Ernarts =1 = B = =] = =
3 Autg Transmesmon Fled R R R i 2
4 Marus! Transmrssaon O R 2l R R A

=)

3 Spark Flogs = R

0 Drreg Beits TA A
Hozes Connechons "

| ™, - )

[ - i = w130 '

3 Fosd Futert " A =

§ Ernaust Sysem

18 Flyd Chaces

9 Ergune Coslam A i

20 Ewzporatees System

Z3 Brakes

74 Toraz

€% Arxkes Susperson: Sieenng

25 Fulgeg

is used under unusual driving
sdriving in dusty areas,

extensive engine idling, trailer towing or
t

peated short trips of 5 miles or less,
o nt service 15 recommendsd



SERVICE OPERATION DESCRIPTIONS

NOTE:

MOTE.

Your need for service is determined by a
mileage or timantarval, in most cases, the
adomeatar miteage willindicate when service
15 required. However, f vou drive very Lltle,
your vehicle should be sernced at least
every twelve months, Under sevars driving
conditioans, such as driving in dusty areas,
extenswve enging diing, towing a trailer or
repezted short trips of 5 miles or less in
freezing rempersturs, more fraguent main-
i@nance is récommendad,

Engine Qil - Change engine ol during the 1000
milé maintenance check, and at each required
service interval thereafter. Chegk ail at each
fued firl*

If you use your vehicle under unusual
driving conditions, such as drving v dusty
argas, extensive engine idling, towing a
trailer, or repeated shoet tnps of 5 miles or
tess in freezing temperatures, than change
wour ol ayery 3 months oF 2000 miles.

Engina Qil Filter - Change engine oil filter
during the 1000 mile mamntenance check and,
tharaafter, at iisted intervala. Use only Winne-
bago approvad filter.”

Automatic Transmission Fluld - Change the
automaotive transaxle fluid and clean fiitars at
the 1000 mile mantenance cheack and at speaci-
fiad intervals thereaftar,”

Manual Transmission Qil Change - Transmis-
sion ol must be changed dunng the 1,00¢ mile
maintenange service and at each prescribed
nterval tharaafter Tharoughly inspect for leaks
around gaskets and drain plugs after an il
change

Differentiat Qil - Change final drive oil dunng
the 1.000 mile mamntenanca check and, there-
after, at intervals histed. Chack lavel at each
engine oil change.”

Cluich Cheek and Adjusiment - Check opera-
tian clearance and adpust, if necessary, during
the 1.000 rmle mamntenance service and at
prescribed intervals thergafter.

Idle Speed - Mol adjustable.

Air Fitter - Replace air cleaner siement at
30,000 miles. Use only Winnebago approved
air fiiter *

Spark Plugs - Remiace the spark nlugs at
30000 mies See Engine Specificanons for
FeCommenaed spark plugs and gap settngs,

10.

1.

12,

13,

14

15.

16,

17.

13

13,

Orive Belts {Qualifled Technician Required) -
Inspact condition and tension of belts driving
the water pump, alternator and air conditionser
comprassor at the 1.000 mile matntenance
check and at specified intervals thereafter
Hagaas and Connections - At gach 15000 mile
mterval, check the conditon of hoszes, con-
nactions and fithngs of the faliowing systems
Tightan connacrions, d necessary

Cooling systam

Brake system

Fuel system

Powar steering

Wacuum system (amissiens relatad)
Oxygan Sensor - At 80,000 miles, check sensor

"= & % & =

‘operation and repiace it nacessary.

Valve Lash - Adjust valve {ash as required at
each 30,000 rmule interval,

PCY Sysiem - Check and replace defechve
components if necessary, at 50,000 miles
Fugd Filter - {Qualified Teehnician Hequired)
-Replace fuel filter at each 20,000 mila maln-
tenance intgrval. Inspect tuel linas and tank for
leakage and connections for tightness. Inspact
fusl system electrical connections. Check filler
cap for proper venting.

Exhaust System - At cach 15000 mile main-
tenanceinterval, inspact condition of &/l exhaust
syslem components for leakage, damags,
clearance and mounting. Replace componeants
as nacessary

Ignition System (Qualilled Techniclan Re-
quired) - Inspect distnibutor cap, rotor and
igrution wining and check timing.

Fluid Checks - During the 1.000 mile malin-
tenance check, and at subsequent maintenance
interval, check the level of fluids Listed and add
or replace as necessary.”

+ transmession fhud

+  differential el

*  brake fluid

*  power steering fluid
& coglant

+  windshield washar solvent

Cooling System - Oramn and reglace coglant at
30,000 miles and at the beginning of =ach
wintgr sedson thersafter, Check hoses and
connechans for (eakage or flaws Use only
Frestone 11" hrand anb-fregze/coolant when
replacing or adding. Pressure est the coolant
raservonr U This s very impostant o ensure
proper enaqing conling

Evaparative System - [nspect rvaparative
Lystem hoses and connections for leakage or
rracks at the maintenance intarvals indicated

*Goe FEUIDS AND FILTERS Inr recrummendabions
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21.

22,

23.

24,

25.

26.
27.

28.

29.

30.

Timing Belt {Qualified Technician Required)
-Replace the toothed timing belt at 60.000
miles.

Battery - At 1,000 miles and at each 3000 mile

mamntenance interval, check: battery terminais

(clean and tighten if necessary), voltage. battery

casze and hold-downs, and slaectrolyte leveal if

applicable.

Brakes - Perform the following services at

1.000 miles and ateach 15,000 mile maintenance

interval:

s Check operation and performancs of service
mrakes. Add fluid if necessary.

* Inspect condition and thickness of fromt
pads and rear linings. Replaceif necessary.
Adjust handbrake
Inspect brake servo filter and clean or
replace 25 Nacessary.

Tires - [nspect tires (and spare) for abnormal

waarordamage and adjustair inflation pressure,

ifnecessary, 211,000 miles and ateach specified
interval therafter or wheénever any visible or
handling problem is apparent.

Axles/Suspeasion - During the 1,000 mile mamn-

tepance check and st each 15.000 milz main-

tenance interval, perform the following and
replace as necassary:

* Steering and suspension components -
check for play and wear,

Drive axle boots - inspect for ¢racks.
Rear wheel bearings - inspect condition
and repack.

s Torgue axle nuts to corréct specifications

Wheels - Check tightness of lug nuts and

inspect condition of wheels at 1,000 miles and

at ezch 5.000 mile service interval.

Mountings - All engine and transmission

mounting bolts must b2 torqued to propar

specifications every 15,000 miles.

Lights and Electrical System - Duringths 1,000

mile maintenance check and ateach 5. 000 mila

interval, check operation of all lights. turn
signals, warning lights, hazard flashes, instru-
ments, horn, wipers, heater fan_ etc. Adjust

headlight alignment, if necessary, ateach 15.000

mile intereal.

Rocker Shaft Ol Filter - Replace rocker shaft

ol filter and check valve clearances at each

30,000 mile interval.

Road Test - Dunngthe 1,000 mile maintenance

check and at each 5.000 mile interval thereafter,

road test the vehicle and check the following:
*  Acceleralion and braking

* Steenng, suspension and handhrg

¢ Fluid and bogy leakage

Coors and hood (lubricate if necessary)
Body componeants
®  Accessory opsration

ENGINE OIL CHANGE

The first oil change must be performed during the
1.000 mile maintenance service, and therealter at
each interval specified inthe maintanance schedule.
It is recommendsad that engine oil be changsd more
frequently if the vehicle is subjected (0 very nard
usa.

To change engine oil:
1. Remove drain plug. Allow time for old oil to
escaps.
2. Reinsart drain plug into drain hole.
3. Rehll crackcase through filler hole on top of

engine. = =y
b - ¥
- Ealert g
i o
== .

CAUTION

The engine must not be flushed out under
any circumstancss.

ENGINE OQOIL FILTER CHANGE

Tha engine oil filter must be changed during the
1,000 mila maintenancs sarvice, and thereafter at each
specified interval. The oll filter Is unique to this typs
of englne and Is avallable from Winnebago Part
Szles Department. No substitutions are
recommended.

NOTE: Be sureto allow for the additional capacity
of the oil filler when refilling crankcasa®.

ENGINE OIL GRADE
Refer to recommendations listed in the FLUIOS
AND FILTERS section of this manual concerning

service classifications and viscosity requiréments.
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TRANSMISSION AND DIFFERENTIAL OIL AND
FLUID CHANGE

Ditferential Qil Change:

1  Remove drain plug 2 Allow adequate time for
old il 13 escape

2. Rensert plug nto ole 2,

3. Refill reservair through fll piug hote 3 until ¢l

just starts 1o run out

Reinsert ofug into hate 3,

e

Manuat Transmission Ol Changg:

1. Hemove drain plug §. Allow adequate time for
ald oil to escaps.

2. Reinsert drain plug into drain,

3. Aefill reservoir through fill plug hote 4 until cil
just starts to run out.

4, Reinsgrt plug nto hale 4

Autamatic Tranmission Fluid Change:

1. Remove drain plugs B and 8. Allow adequate
time for flurd to escape.

2. Heinsert drain plug into drain hole
3. Refill reservoir with recommended transmission
fluid through transmission dipstick tube 7.

AUTOMATIC TRANSMISSION FLUID CHECK,

The transmission fluid may be checked whila
either cold or hot.

When fluid is cold, drive the vehicle forward and
backward a shart distance to ensure that fiuid is
distribated throughout the transmission.

Fluid is "hat” when the transmission s at ngrmal
aperating temperature, such as after driving for at
least 510 miles.

t. Park the vehicla on a level surface, with the
engine idling and the gear selegior in Park (P).
Fully engage the handbrake.

2. Puli out the transmission dipstick and wine
clean,

3. Reinsert the dipstick fully, than pu!l out again to
raad leval,

Cold Level: read \ower slot
Het Leval: read upper slot

Do not zllow level 1o go belaw "Min" or above
“Max” mark or transmission damage may gccuar. {f
ngcessary, add the appropriata amount of trans-
misswon fluid through the dipstick tube using a
funnel. Sea “FLUIDS AND FILTERS" for recom-
mended fludd. aoT

COLDMin Max.
Min.Max,

Autamans
Transmgsion
Dipstick

T Engine Ol Dipstlick
2. OHFUICap
4. Transmizsion Cipatick

*See FLLIDS AND FILTERS for recommendations
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FLUIDS AND FILTERS

OIL

Engine: C used must correspond to the standard
MiL-L-461528B or AFI-5F. The suffix SFmustappear
on the container singly or in conjunction with other
designations. Refer to the viscosity charl below for
recommendations a::c'::'"' to ambient tempera-
tures. DO NOT USE 10W-30 abov 15° C}.
NEVER USE 10W-40 il in this en

15* F {-10* C) &0* F (15* C)

5-Speed Manual Transmission: Qil used must
correspond to the standard MIL-L-2105B or API-GL35

Above 32° F (- 1": C): SAE 80W-20.
Below 32° F (~10° C): SAE T5W.

Differential: Oilused must correspond to the standard
MIL-L-21058 ar API-GLE.

All temperatures: SAE B0W-30

FLUIDS
Automatic Transmission: Mobil 220ATF Dexron®
Type I, or equivalent.

Power Steering: Mobil 220 ATF Dexron® Type Il ar
equivalent.

Brakes/Clutch: SAE J1T03F DOT 3 or SAE J1703F
DOT4.

Coolant: Prestone |1® anti-freeze/coolant only.

FILTERS

Qil Filter: Part sR7T007-30-077
Air Filter: Part 2R77013-48-175
Fuel Filter: Part 2R146358-35-181

CAUTION

¥e recommend using high-octane un-
leaded gasolineif your vehicle is gperated
during hot weather under severe condi-
tions, such as mountain driving, heaw
vehicle loading, or sustaingd high-speed
driving.

FLUID CAPACITIES
VEHICLES EQUIPPED WITH J7T-233 FUEL INJECTED GASOLINE ENGINE

Fuel Tan 15.5 gallens 58.7 litres
Enginz Qil (Crankcassa) 5.3 quarts 5.0 litres
Engine Qil Filter 52 quart .50 litre

Cooling System” 11.0 quans - 10.4 litres

Automatic Transmission

2.1-2.6 quarts 2.0-2.5 litres

Manuzl Transmission 1.9 quarts 18 litres
Differentizl 1.48 quart 1.4 litra
Brake Circuit (singls) 42 quart 0.4 litre
Brake Circuit {dual) .74 gquart 0.7 litre
Power Steering 1.22 quart 1.15 litre

Approximate capacity excludin

[ -t

19 Motoraid Water Haater or Rear Heater.











