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ARTICLE BEGINNING

1987 Fuel Injection
BOSCH CI' S (LAMBDA) SYSTEM

Cabriolet, Jetta, Colf

DESCRIPTION

Bosch Continuous Injection System (CI'S) is a nmechani cal fuel
i njection system which uses airflow sensor assenbly connected to fuel
di stributor to control injection quantity.

Lanbda is a feedback control system capable of continuously
measuring and correcting air/fuel ratios. Conbination of 2 systens
all ows for both econony and performance with m ni mal exhaust
em ssions. See Fig. 1.
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Fig. 1: Bosch C S (Lanbda) Fuel Injection System Di agram
This illustration is typical of all nodels.
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System consi sts of m xture control unit (airflow sensor and
fuel distributor), control pressure (warmup) regulator, auxiliary
air regulator, cold start valve, therno tine switch, fuel injectors,
fuel punp, filter, oxygen sensor, Electronic Control Unit (ECU),
frequency val ve and catal ytic converter.

Some nodel s use additional conponents, such as therno vacuum
val ve, hot start pulse relay or constant idle speed control system

OPERATION
MIXTURE CONTROL UNIT

Ai rfl ow sensor housing contains sensor plate which noves in
cone-shaped venturi. Al engine intake air is drawn past sensor plate.

Movenment of sensor plate | ever changes position of control
plunger in fuel distributor. Control plunger is used to neter anopunt
of fuel injected into each cylinder. Myvenment of plate is controlled
by anount of air flow ng through airfl ow sensor housi ng.

Fuel distribution pressure to each injector is equal.
Pressure regul ating valves in fuel distributor equalize system
pressure. These val ves are not adjustable.

CONTROL PRESSURE REGULATOR

Control pressure regulator (or warmup regul ator) nodul ates
system fuel pressure before it goes to top of plunger in fue
distributor. See Fig. 2.

During cold start operation, reduced control pressure allows
plate to open farther with sane airflow This supplies nore fue
(richer mxture) to injectors until normal operating tenperature is
reached. As engine warnms up, control pressure regulator increases
control pressure, causing |eaner air/fuel mxture.

Bi-netallic strip in control pressure regul ator changes
spring pressure on control diaphragm As strip heats up, it will bend
and increase spring pressure on control diaphragm This will increase
control pressure. Sone regulators have altitude conpensation function
t hat changes wi th baronetric pressure.

To Intake
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Spring

Manifold
Fig. 2. Control Pressure Regul ator
Pressure-conpensated type is shown; all types are simlar.
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AUXILIARY AIR REGULATOR

During cold start operation, auxiliary air regul ator
provi des additional air to engine to increase idle speed. It allows
intake air to by-pass throttle plates which are closed at idle.
Heating coil in regulator is connected to fuel punp circuit.
As coil warnms up, air passage gradually closes.

COLD START VALVE

Cold start valve is nmounted on intake mani fold and sprays
fuel during starting. It provides additional enrichnment so engine
will start easily. Valve is powered through starter circuit and
grounded through therno tinme switch. It operates only while cold
engi ne i s being cranked.

THERMO TIME SWITCH & HOT START PULSE RELAY

Therno time switch provides ground for cold start valve. It
is affected by engine tenperature and starter current. Dependi ng on
engi ne cool ant tenperature, switch will take from 3-10 seconds to
open. Injection through cold start valve will stop when therno tine
swi tch opens.

Sone nodel s use hot start pulse relay to inprove hot
starting. Wiile starter is being operated on cold engine, pulse relay
allows cold start valve to spray small anounts of fuel at regul ar
intervals after therno tinme switch opens. On hot engines, pulse relay
allows cold start valve to spray fuel after 2 seconds of starter
operation. It then shuts off and sprays periodically until engine
starts.

FUEL INJECTORS

Fuel injectors in CIS system open at a pre-set pressure.
Fuel is always present in |ines between fuel distributor and
injectors to ensure good starting. As pressure fromfuel distributor
i ncreases (when engine is started), valves open and spray constantly.
Amount of fuel injected will be determ ned by position of contro
plunger in fuel distributor. See Fig. 3.

Filter

0" Ring Fuel Line Connection
Fig. 3: Bosch S (Lanbda) Fuel 1njector
Pinin injector vibrates to atom ze fuel.

FUEL PUMP
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El ectric fuel punp is used to provide fuel pressure of 60-80
psi (4.2-5.6 kg/cny)). To aid in starting, check valve in punp
mai ntai ns pressure in |lines when engine is not running. Fue
accurul ator and line pressure regulator "O' ring also act to hold
pressure in system

Fuel punmp is controlled by relay to prevent it from
continuing to operate if engine stalls. It can be wired in severa
ways. There are 2 common circuits that are used to switch on the
airflow sensor or coil. These conponents are energi zed by ignition
system Wen testing system fuel punp relay nust be by-passed.

OXYGEN SENSOR

Oxygen sensor is located in exhaust manifold and neasures
amount of unburned oxygen in exhaust gas. |If oxygen is low (rich
m xture), higher voltage will be generated by sensor. If oxygen is
hi gh (Il ean m xture), lower voltage will be generated. Voltage signa
from oxygen sensor is sent to ECU which controls fuel m xture through
frequency val ve.

ECU & FREQUENCY VALVE

ECU continually corrects air/fuel mxture, based on signals
from oxygen sensor. ECU sends signals to frequency valve, which is
| ocated in fuel |ine between upper and | ower halves of fue
di stributor. Frequency val ve operates at constant frequency (70 Hz)
as soon as engine is running.

When frequency valve is closed, fuel pressure to injectors
is determ ned by spring in each pressure regul ati ng val ve. \Wen
frequency valve is open, fuel pressure decreases in |ower half of
fuel distributor, tension on spring is relieved, and nore fuel is
directed to cylinders. See Fig. 4.

ECU grounds connection for frequency valve in different
l ength pulses. This will open and close valve to ensure continuous
regul ati on of fuel m xture. Wen engine is cold, ratio of valve open
to valve closed is about 60/40.

After engine warnms up, voltage produced by oxygen sensor
determ nes anmount of tinme frequency val ve nust be open or closed.
This ratio can be read with special tester or with dwell neter (on
nost nodels). Dwell reading of 45 degrees indicates ratio of 50%
open, 50% cl osed.
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Fig. 4: Effect O Frequency Valve On Fuel Distributor

ELECTRONIC IDLE SPEED CONTROL SYSTEMS

This system mai ntains constant idle speed by varyi ng anmount
of air by-passing throttle valve through air control valve. Ar
control valve is operated by idle speed ECU whi ch receives engi ne
information fromthrottle switch, coolant tenperature sensor, and
ignition coil.

TESTING

* PLEASE READ THIS FIRST *

NOTE: Testing procedures described beloww Il apply to all nodels
using C S (Lanbda) system unl ess otherw se noted. Not all
nodel s will use all conponents.

PREPARATION FOR TESTING

1) All G S systens are very sensitive to air |eaks. Check
condi tion of rubber boots, hoses and gaskets. Qher areas of air
| eakage are injector "O' rings, cold start valve, oil filler cap and
di psti ck.

2) Install pressure gauge to performfuel pressure tests. On
all nodels, pressure gauge is installed in Iine between control
pressure regul ator and fuel distributor. See Fig. 5.
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Fig. 5. Pressure Gauge Installation

After installation, bleed pressure gauge by opening and cl osi ng val ve
several tines.

3) To operate fuel punp with engine not running, disconnect
safety contact switch connector on airflow sensor. Turn ignition on.
Pl ace pressure gauge as |ow as possible in engine conpartnment. Open
and close valve 5 tinmes to bl eed gauge. Place valve in open position
and hang out of the way. Turn punp off.

AIRFLOW SENSOR

1) Renove rubber bell ows above airflow sensor plate. Unpl ug
el ectrical connectors on auxiliary air regulator and control pressure
regul ator. Qperate fuel punp for 10 seconds to build up contro
pressure.

Fuel

Airflow Distributor

Sensor
Housing

Control
Plunger

Fig. 6: Renoving Fuel Distributor Control Plunger
DO NOT al |l ow control plunger to drop fromfuel distributor.
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2) Lift sensor plate slowy with magnet or pliers. Use care
to avoid damage to sensor plate or venturi surfaces. Resistance due
to control plunger pressure should be felt through entire lift.

Rel ease plate and allow it to return to rest position slowy. Lever
and control plunger should follow See Fig. 7.

3) Lift plate and return it rapidly to rest position.

Pl unger should be heard hitting lever as it noves slowy to rest
position. If not, control plunger is sticking. Renove 3 screws from
fuel distributor and Iift off of airflow sensor housing. Be careful
not to drop control plunger. See Fig. 6.

MODELS WITH UPWARD AIRFLOW MODELS WITH DOWNWARD AIRFLOW
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Sensor Plate
{/ — -
// '
7 B Push Down COn - 7
Sensor Plate

/
,//

AIRFLOW

Sensor Plate /
l J__, Measure

. 3 } Here

Bend Here

Lever

AIRFLOW Wit Clip
Fig. 7: Checking Sensor Plate Operation & Adjustnent

4) C ean plunger in gasoline. Renove any deposits with
finger nail. DO NOT use tools. Slide plunger in and out while turning
it. If any sticking or binding is felt, replace fuel distributor.

5) Reinstall fuel distributor. Plate should be centered in
housing. If not, |oosen center bolt and align plate with .004" (.10
mm) feeler gauge at 4 points around rim Using Loctite, install and
tighten bolt.

6) Check airfl ow sensor plate height adjustnment. Plate
shoul d be even with bottomrimor .02" (.5 M) lower. If not, bend
spring clip or reposition stop pin (tap lightly with punch) to set
pl ate height. See Fig. 7.

CONTROL PRESSURE TEST (COLD ENGINE)

1) Testing nust be done on cold engine. Unplug electrical
connectors at auxiliary air valve and control pressure regul ator.
Pl ace val ve on pressure gauge in open position and operate fuel punp.
Check control pressure.

2) Reading should fall in shaded area of graph. Check



FUEL INJECTION SYSTEM - BOSCH CIS
Article Text (p. 8)
1987 Volkswagen Quantum/Quantum Syncro

For Volkswagen Technical Site
Copyright © 1998 Mitchell Repair Information Company, LLC
Sunday, March 19, 2000 01:45AM

anbient air tenperature and read correct area of graph. See Fig. 8.
If control pressure is not correct, retest with new control pressure
regul ator. Control pressure regul ator cannot be adj usted.

NOTE: Sone control pressure regul ators have atnospheric pressure

conpensation. If so, fuel pressures will vary depending upon
baronetric pressure.
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Fig. 8 Control Pressure Test (Cold Engine) G aphs
CONTROL PRESSURE TEST (WARM ENGINE)

1) Connect plug to control pressure regulator. Leave
auxiliary air valve and airfl ow sensor (if equi pped) plugs
di sconnected. Place valve for pressure gauge in open position and
operate fuel punp.

2) After about 5 m nutes, control pressure should rise to
specified level. See CI'S (LAVBDA) FUEL PRESSURES table. On nodels
wi t h vacuum hose connected to control pressure regul ator, |eave hose
connected to read pressure.

3) Start engine and allow to idle. Pressure should remain
same or rise slightly. On nodels with control pressure regul ator
vacuum | i ne, renove and plug hose. Pressure shoul d drop.

4) |f pressure does not reach | evel specified, disconnect
plug at control pressure regulator. Check for voltage across
terminals with test lanp or voltneter. At least 11.5 volts should be
present. If not, check wiring. If voltage is present and pressure is
not correct, replace control pressure regul ator.

Cl'S (LAMBDA) FUEL PRESSURES
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application

Vol kswagen
System Pressure psi (kg/cny)........ ... .. . .. . ... ... 68-78 (4.7-5.4)
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Control Pressure (MWarm (1) psi (kg/cny)............ 50-53 (3.4-3.7)
Resi dual Pressure psi (kg/cny)...... ... ... ... ... (2) 35 (2.4
I njector Opening Pressure psi (kg/cny)............. 50-58 (3.4-4.0)

(1) - Engine oil tenperature 122-158gF (50-702C).
(2) - After 20 m nutes.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

SYSTEM (LINE) PRESSURE TEST

1) d ose valve on pressure gauge. Wth engine off, operate
fuel punp. Pressure should rise to |level specified. See CI'S (LAVBDA)
FUEL PRESSURES table. If pressure is too | ow, check fuel punp output.

2) Disconnect fuel return Iine fromfuel distributor and run
hose fromfuel distributor to container. Operate fuel punp and
nmeasure output after 30 seconds. See FUEL PUVMP QUTPUT SPECI FI CATI ONS
table. If not as specified, check fuel lines, filter, accumul ator and

punp.

FUEL PUMP OUTPUT SPECI FI CATI ONS

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
30 Sec. Flow Rate

Application Qs. (L)

VOl KSWagen . ... .80 (.76)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

3) If pressure is too high, check for kinked or blocked fue
return line. If lines are clear, system pressure regul ator nust be
adjusted. Turn punp off, loosen return line fitting, and relieve
pressure.

4) Loosen |line pressure regulator nut. Renove shins,
spring(s) and plunger. Raise system pressure by addi ng shins; |ower
pressure by renoving shinms. Be sure "O' rings are in good condition.
If piston is scored or damaged, conplete fuel distributor nust be
repl aced. See Fig. 9.
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Fig. 9: Line Pressure Regul ator
Repl ace conpl ete fuel distributor if piston is damaged.
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RESIDUAL PRESSURE & INTERNAL LEAK TESTS

1) After correct warm engi ne control pressure has been
obt ai ned, stop fuel punp and note pressure drop. Pressure gauge val ve
shoul d be in open position. M ninmmpressure after 20 m nutes nust be
as specified. See CI'S (LAMBDA) FUEL PRESSURES tabl e.

2) If pressure drops too rapidly, run punp again and cl ose
val ve. Stop punp and observe pressure. |If values are now correct,
control pressure regulator is faulty and nust be repl aced.

3) If pressure still drops, check all connections, fuel punp
check valve, cold start valve and fuel injectors.

COLD START VALVE, THERMO TIME SWITCH & PULSE RELAY

CAUTI ON: DO NOT connect junper wire directly to battery during
testing procedure. Sparks may occur when wire is touched to
battery and create a FlI RE danger.

1) If engine coolant is bel ow 85gF (302C), disconnect plug
on cold start val ve and connect test |anp across term nals. Renove
coil high tension wire to prevent starting. Operate starter.

2) On nodels without pulse relay, test lamp will light for
several seconds, then go out. On nodels with pulse relay, lanp wll
continue to flash off and on. If lanp does not light, test therno
time swtch for continuity bel ow opening tenperature. If good, check
wiring to starter termnal.

3) Renove cold start valve frommanifold but |eave fuel Iine
connected. Place valve in container. See Fig. 10. Connect junper wre
fromone termnal to ground, and fromother termnal of cold start
valve to switch. Oher side of switch should be connected to source
of battery voltage. Operate fuel punp.

4) Turn ignition on. Cold start injector should spray. Turn
switch off, but |eave fuel punp running. Injector should stop
spraying. Wpe off nozzle. No drops should formw thin one m nute
with punp running. Replace cold start valve that is faulty. Install
original valve if good, ensure that "O' ring is properly positioned.

Check For Even
Conical Spray Pattern
With Ignition On

£ . . /'
Fig. 10: Testing Cold Start Injector Valve
Val ve should not drip after shutting off.
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FUEL INJECTORS

1) Renove injectors but | eave hoses connected. Place
injectors in individual measuring containers. Operate fuel punp to
build up pressure, then turn punp off.

2) Lift airflow sensor plate half-way to operate injectors
until one container has filled to 3.4 oz. (.10L). Volume of fuel in
ot her containers should not vary nore than 10-20% Spray pattern nust
be even and cone-shaped.

3) If one injector does not conformto specifications,
swi tch hoses between it and another (good) injector at fue
distributor and retest. If problemremains with injector, injector is
faulty or fuel line is restricted. If problemgoes to other (good)
injector, fuel distributor nust be repl aced.

4) Relieve system pressure and renove gauge. Reconnect fue
lines and turn on punp to build up pressure. Injectors may |eak
slightly, but should stop |l eaking within 15 seconds. |If fuel drops
form check airflow sensor plate height, sticking control plunger or
i ncorrect injector opening pressure.

5) Renove injectors fromvehicle and use injector tester to
determ ne opening pressure. See Fig. 11. Check readi ngs agai nst
speci fications. See CI'S (LAMBDA) FUEL PRESSURES tabl e. Repl ace
injectors if faulty.

Pressure
Gauge Fuel

Connect Fuel Handle

hut-QOff
Injector Here ShutO

Valve

Fig. 11: Testing Fuel Injectors
Repl ace injectors if opening pressure is not inlimts.

AUXILIARY AIR REGULATOR

1) Di sconnect hoses fromauxiliary air regulator. Use mrror
and small flashlight to inspect val ve opening. See Fig. 12. At room
tenperature, valve should be slightly open. Valve should close within
5 mnutes after cold engine starts.

2) If valve does not operate properly, check for power at
connector with engine running. Connect test |anp across connector
termnals. If |anp does not |ight, check fuse and w ring.

3) If lanp lights, check resistance of auxiliary air
regulator. If no resistance is neasured, regulator is defective.
Ensure electrical connections are tight and termnals are clean,
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prior to neasuring resistance.

Mirrar

Auyiliary Air
Regulator

Fig. 12: Checking Auxiliary Air Regul ator QOperation
Val ve shoul d cl ose after engine is running for 5 m nutes.

LAMBDA SYSTEM CHECKS
PREPARATION FOR CHECKS

1) Frequency valve is operated by pul sating voltage from
ECU. By neasuring this signal, mxture function of system can be
tested and changed. A high-quality dwell neter is used to check and
adj ust frequency val ve control and duty cycle.

2) Connect tachoneter and oil tenperature gauge. Ensure A/C
is off and transm ssion lever is in Park. Throttle val ve | ever nust
be against idle stop. Accel erator Bowden cable nust be tension free
at throttle lever. Adjust if necessary. Engine oil nust be at
operating tenperature of 176gF (80 C). Check and adjust idle speed
i f necessary.

3) Connect dwell neter to 2-wire testing connector.
Connector (Blue/VWhite wire) is behind throttle val ve housi ng.

4) The col or-coded wire shoul d be connected to positive (+)
lead of dwell neter. Oher wire in connector is ground and should be
connected to negative (-) lead of dwell neter. Set dwell neter on
4-cylinder scale. Start engine and run until warm

OPERATION CHECK & ADJUSTMENT

1) Renove fuel punp relay and connect junper wire across
sockets corresponding to termnals No. 30 and 87. Renobve plug at
airflow sensor (if equipped). Turn ignition on.

2) Frequency val ve shoul d operate, making buzzing noi se.
Dwel I neter should indicate 45-65 degrees. Disconnect wire from
oxygen sensor and touch wire end to ground. Readings on dwell neter
shoul d rise. G ound one end of 1.5-volt flashlight battery, and touch
positive end to sensor wire. Readings should drop to less than 15
degr ees.
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3) On nodels with throttle enrichnment switch, operate
throttle. Readings should be higher at idle or wide open throttle.

4) |If engine is cold, enrichnment switches will be cl osed.

Di sconnect |ead at tenperature sender. Readi ngs should drop slightly.
If engine is hot, connect tenperature sender |ead to ground. Reading
shoul d ri se.

5) If starter enrichnment relay is used, disconnect high
tension lead at coil and crank engi ne. Readings should rise above
normal |level. If vacuum sw tches are used, apply vacuumto sw tch and
note readi ngs. Level should be higher with switch closed, and | ower
with switch open.

6) Connect oxygen sensor and start engine. Wth cold engine,
dwel | reading should be stable. Wen engine warnms up, neter needle
shoul d fluctuate 10-20 degrees. It may be necessary to run engine
faster than idle to heat oxygen sensor to create needle fluctuation.

7) Connect CO neter to exhaust test point. Wth oxygen
sensor di sconnected, reading should be stable on dwell neter. Note CO
reading. Wth sensor |ead grounded, reading should rise and CO
increase. Wth | ead connected to flashlight battery, reading and CO
shoul d decr ease.

8) If dwell reading does not rise with sensor grounded,
check sensor wiring. See ELECTRICAL TESTING in this article. If
wiring is good, replace control unit. If dwell rises, but CO does
not, check frequency valve and wiring. See ELECTRI CAL TESTI NG
Repl ace if necessary.

9) If dwell does not decrease with battery connected to
sensor | ead, check sensor wiring and replace control unit if wres
are good. If dwell decreases but CO does not, check frequency val ve
wiring and replace valve if wiring is good.

10) Adjust COto rich level (3% wth oxygen sensor stil
di sconnect ed. Reconnect sensor. Reading should drop at |least 1% If
not, replace oxygen sensor.

ELECTRICAL TESTING
NOTE: ECU is | ocated near gl ove box.

1) Locate ECU and press |ocking tabs back to di sconnect
connector. All connectors are wired wth pin nunbers in sane
| ocation. Use volt-ohmmeter for testing.

2) Refer to wiring diagramfor pin locations. Wth fuel punp
relay junper wire in place, turn ignition on and check for battery
voltage at termnals No. 8 and 15 (18 and 1 on Jetta). Connect ground
| ead of voltneter to termnals No. 5 and 16 (2, 10 and 22 on Jetta)
whi |l e checking for battery voltage to ensure these wi res nake good
ground connecti on.

3) If battery voltage is not available at termnal No. 8 or
18, check Lanbda and fuel punp relays. If there is no voltage at
termnal No. 15 or 1, check frequency val ve connector. One wire
shoul d have battery voltage and other wire should have continuity to
termnal No. 15 or 1. Frequency val ve should have 2-3 ohns
resi stance. Repair or replace as necessary.
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4) Disconnect oxygen sensor and check for continuity between
sensor |lead and terminal No. 2 (11 on Jetta). No continuity should
exi st between ground and | ead wre.

5) Al nodels use switches for enrichnent signal. Al
switches provide continuity to ground when switch is closed. Actuate
throttle to test throttle valve swtches.

6) Thermal sw tches can be checked by renoving
switch and heating in water. Repair wiring or replace switches as
necessary.

7) After testing is conpleted, reconnect ECU,
oxygen sensor and all sw tches. Renove fuel punp relay junper wre
and testing equi pnent.

REMOVAL & INSTALLATION
* PLEASE READ THIS FIRST *

CAUTI ON: Al ways di sconnect battery and relieve fuel pressure before
renovi ng conponent parts.

MIXTURE CONTROL UNIT

1) On nost nodels, top of mixture control unit nust be
renoved to extract m xture screw plug or steel ball which bl ocks
access opening. Tap plug or ball out with pin punch.

2) Cean around all fuel line connections. Renove fuel |ines
and wi pe up any spilled fuel. Di sconnect electrical wiring and renove
rubber boot to manifold. Renove Allen screws and lift off mxture
control unit.

3) To install, reverse renoval procedure. Replace gaskets
and seals. Check for |eaks after installation.

FUEL DISTRIBUTOR

1) Renove m xture control unit. Renove 3 screws fromtop of
fuel distributor. Lift fuel distributor carefully to ensure that
pl unger does not fall out.

2) Only line pressure regulator shinms may be replaced. If
ei ther control plunger or regulator piston is scored, replace fuel
distributor. Be sure new "O' ring is in place when installing fuel
di stributor.

CONTROL PRESSURE REGULATOR
Di sconnect el ectrical plug and vacuumlines (if equipped).
Renove fuel lines and wi pe up any spilled fuel. Renobve bolts and
regul ator. To install, reverse renoval procedure.

AUXILIARY AIR REGULATOR

Renmove and plug hoses. Disconnect electrical plug. Renove
regul ator and nounting bolts. Reverse renoval procedure to install.
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COLD START VALVE

Renove el ectrical connector and fuel |ine. Loosen nounting
bolts and renove cold start valve. Check "O' ring or gasket. Replace
if necessary. Install valve.

FUEL INJECTORS

1) dean area around val ves. Hold val ve securely and renove
fuel line fitting. DO NOT allow valve to turn as damage may result.

2) Renove retaining plate if present, and pull valves out
carefully. DO NOT renove insul ator sl eeve.

3) To install, reverse renoval procedure. Replace "O' rings
and lubricate with a drop of oil. Place injectors in sleeve and press
until seated. Tighten fuel Iines and check for | eaks.

THERMO TIME SWITCH

Drain cool ant below | evel of switch. Be careful not to
damage connectors on switch while renoving. Coat threads of sensor
with sealant and reinstall.

FREQUENCY VALVE
1) Di sconnect electrical connector. Hold small nut at hose
and | oosen | arger valve nut. DO NOT spill gasoline on rubber nounting
insulator as it will cause rubber to swell.
2) Renove return lines at fuel distributor and/or control
pressure regulator. To install, reverse renoval procedure. Use new

gaskets. Check for |eaks after installation.
ECU

Di sconnect multi-plug connector from ECU behi nd gl ove box.
Renove nmounting bolts and ECU. To install, reverse renoval procedure.

OXYGEN SENSOR

1) Di sconnect wiring fromsensor. Renove shield from sensor
(i f equi pped). Renove sensor. Coat threads of new sensor wth
anti -sei ze conpound. Take care not to get compound into slots on end
of sensor.

2) Install sensor and tighten to 25-30 ft. Ibs. (35-41 Nm
on all other nodels. Refit shield and connect sensor wre.

WIRING DIAGRAMS
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