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Continuous Injection System

CIS-E Motronic (combined fuel and
ignition system), repairing

Engine code: 3A

Note

The CIS-E Motronic control unit is equipped
with a fault memory system. Before -
performing repairs, adjustments, or
troubleshooting, activate the fault memory
system — see Repair Group D2 for additional
information.

CAUTION

Contro! limits are sometimes exceeded
during checking and adjustment work.
These over-limits are recognized as
faults by the control unit and stored in
the Permanent Fault Memory.

Be sure to erase the Permanent Fault
Memory system after all checking and
adjustment work has been performed.
See Repair Group D2.

Note

The fuel injection part of the CIS-E Motronic
is handled in Repair Group 25. Components
of the ignition system such as distributor,
ignition coil, etc. are found in Group 28.

F-2
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Continuous Injection System

_CIS-E Motronic combined fuel and
ignition system

Component location — overview

CIS-E Motronic
control unit
¢ between right front
dash panel and plenum
(vehicle interior)

WARNING

Fire hazard. Do not smoke or have anything in
area that can ignite fuel.

ignition coll
Solenoid shutott

valve for carbon canister
® vaive I

idle switch Knock sensor
Full throttie harmess connector
switch Ignition distributor
\dle stabilizer (with Hall-sensor)
Cold start valve Oxygen sensor
valve Power hamess connector
output Fuse relay
stage panel
Frequency valve for
carbon canister
R \/ ® valve |
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? Temperature
) Fuel injection sensor
Potentiometer valves

l— Fuel pressure
requlator

Test connection tor
vehicle self-diagnosis
® 50 state

tube

Co measuring

\ Knock sensor
Spark plugs

» seg Technical data ;
Repair Group 28 B
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Continuous Injection System

Notes WARNING
e replace seals and o-rings
e secure hose connections with either screw
clamps or new spring clamps
e electrical components require 11.5 volts
minimum for ‘proper operation CIS-E Motronic
control unit (single unit)
Throttie housing To solencid for ® removing:
e basic adjustrment of carbon canister — rermove trim in front of glove
throttie section 25-90 compartment
Intake :‘:’T;“;’:b“cl‘:::“’dm to — Press locking tab to dash
panel and remove control
unit from below

Fire hazard. Do not smoke or have anything in
area that can ignite fuel.

Rubber mounting
block

tdie stabilizer
valve

— To Intake
manifold

Control unit harness connector
® remove or insert connector

ONLY with ignition
switched OFF

Full throttle switch -
@ checking and adjusting
section 25-80

idle switch —
® checking and adjusting

section 25-80 | Oxygen sensor (heated type)

50 Nm (37 ft Ib)

* location: catalytic converter
e control checking —

section 25-120

To cylinder head cover
® crankcase ventilation , Hamess connector

.. for oxygen sensor

% heater

Harness connector
for oxygen sensor

Fault Indicator lamp
To crankcase (In instrument panel
ventllation hose ) insert)

To brake booster

F-4 4-cyli nde,r System components 2 5 - 2 0'1



Notes

® replace seals and o-rings

® secure hose connections with either screw
clamps or new spring clamps

Continuous Injection System

WARNING

Fire hazard. Do not smoke or have anything in
area that can ignite fuel

® electrical components require 11.5 volts

minimum for proper operation

Pre-teed line
e from tuel hilter

Return line

e to fuel reservorr

Fuel Distributor
® checking section 25-60
e after installation of
fuet distnbutor
check tree play of
air fiow sensor plate,
adjust it necessary.
section 25-60

3.5 Nm
(2.6 tt Ib)
® sgcure with sealing ‘paint
after torquing
Hex head plug
10 Nm (7 f#t Ib)

o test connection for
pressure checking

20 Nm
(15 1t Ib)
: Bracket

X2
ing

10 Nm
(7 tt ib) (2.6 it Ib)
Control plunger
e checking section 25-60

e removing and installing
section 25-60

Sealing ring
e smaller ¢ 10

To coid
start valve

To fuel injection
valves

Triv)
g Hose connector
-¢ 113 tiange

20 Nm

Coolamt

temperature
B sensor

Harness connector ——
to coolant temperature
sensor

Hamess connector
to differential
pressure reguiator

‘— Antl-magnetic screw

Ventilation hose . con:rol pllunr?er; | bositon O-ring Differentiai pressure regulator
® 1o ar filter seals only in rest post / ¢ renewing ® chacking — section 25-50
of air flow sensor plate
upper section /
Stop screw for 20 Nm
control plunger (15 1t Ib)

& adusting — section 25-60

o when replacing,
install banjo bolt instead

Fuel pressure regulator ot mini-filter
e chacking section 25-50 m

F-5
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Continuous Injection System

Notes WARNING
® replace seals and o-nngs

® secure hose connections with either screw
clamps or new spring clamps

® glectncal components require 11.5 volts
rmirimum for proper operation

Fire hazard. Do not smoke or have anything in
area that can ignite tuel.

Ve Screen
Vs ® installed position:
V4 curvature towards boot
Air flow sensor /
¢ check adjustment iever
section 25-60 Plug

& remove betore CO-adjustment
¢ idle adjustment — section 25-170

e arr flow sensor plate,
rest position checking and
adjusting — section 25-60
10 Nm
T tib)

Harness connector
/ to cold start valve

Cold start valve
& checking section 25-160

Potentiometer
® checking and adjusting 1‘

Bracket tor p
tuel injectors 7
— section 25-70 \— /

Alr fitter housing
(upper section)

/,»— Gasket - g/ /3" ‘
@5 -

20 Nm

(15 ft Ib)
To tuel O-ring
dlstributor * moisten

with lubricant

before installing <
Fuel injection

valve
® checking
section 25-55

7
£ Alr tilter — Alr filter housing |

element (lower section) i : Manifoid
. _-/ R / gasket
Connecting fiange SN N / | ’
° # / __J i
T ;  Intake *— Fuel injector insert
o a / manitold |
' : /{ ) / Lo Temperature sensor
Alr intake duct ———/ | Bolt ® for after-run far
¢ with control tlap and thermostat i ® M6 - 10 Nm (7 ft ib) to cool the tue’
® control flap closes: 1 ¢ M8 - 25 Nm (18 ft Ib) njection vaives iines
apbove - 10°C (50°F). warm arr supply | ® cnecking — Reparr Group 19
below 0°C {32°F) cold air supply L_ -
Hose

@ 10 exhaust elbow

{ 25-980 |

F6 | 4-cylinder System components 25-20-3




Continuous Injection System

System precautions

CAUTION

Be alert when you work on the engine. High
voltage can injure you and damage
components.

Turn ignition OFF:

® when connecting or disconnecting tester
leads to ignition system

® when connecting or disconnecting ignition
wires

& when washing the engine

Don’t forget about the battery:

e do not disconnect battery when engine is
running

e for emergency starting use fast charge for
15 seconds only and not more than 16.5
volts

® disconnect battery and CIS-Motronic
control unit when using arc, spot, or
electrical weiding equipment

When testing the system:

® do not apply voltage to controf unit to
simuiate output signais

o when coil wire (terminal 4) is disconnected
from distributor, always ground using
jumper wire

® with high tension wire disconnected and
un-grounded do not crank engine
(example: compression test)

When applying heat:

e if components are heated above 80°C
{175°F) from paint dryer or steam cleaner,
wait for components to cool before starting
engine

When towing:

& vehicles with tgnition problems or where

problems may be suspected! must have

the power output stage of the ignition coil
disconnected

Rules of cleanliness

First:
& clean connecting points betore loosening
When fuel system is open:

® do not use compressed air if you don't
need it )

® move vehicie only if you must

e if you cannot finish repairs, carefully cover
parts with plastic or paper — not with rags

Use clean parts only:

® do not unwrap new parts before needed

® only use new parts. not loose or
unwrapped parts from tool box

® lay removed parts on ciean surface. Cover
with plastic or paper — not with rags

F.7

4-cylinder

System precautions 2 5 - 3 0-1



Continuous Injection System

Technical data

Engine code i 3A
Ignition timing”
checking value 4° 1o 8¢ Before TDC
adjusting value 6 = 1° Before TDC
ldle speed 780 to 900 RPM

(speed not adjustabie, controlled by idle stabilization)

CO-content” checking value

fon CO-measuring tube) 0-210 1.2 vol %

adjusting value

(adjustment conducted via
differential pressure reguiator
control current-adjustment)

CIS-E Matronic controt urit Part Number ] 8393 907 404
RPM -limit 6300 to 6500 min

0 to 5 mA (fluctuating)

Fuei deceleration via control current reversai on
differentiai pressure regulator

Throttie switch, switching points

Switch I — wdle switch 0.15 t0 0.5 mm (0.006 to 0.020 in.)
between point where switch begins operating -
and throttie lever stops

Switch II — full throttle switch - 10° = 2° before full stop

*Observe test and adjustment conditions — see Engine settings, section 25-170 -

4-cylinder Technicai data\ 25-40-1




Continuous Injection System

Technical data

System oressure

6.1 to 6.5 bar
(88 1o 94 psi) .
gauge pressure

Difterential pressure

1 — hamess connector removed from
differential pressure reguiator

approximately 0.3 t0 0.5 bar
(4 to 7 psi)
below system pressure

-

2 — hamess connector reconnected 10
differential pressure reguiator
m activate starter for about three
seconds

approximately 1.3 t0 1.6 bar
(19 to 23 psi)
below system pressure

Residual pressure

after at least 10 minutes

3.3 bar (47.8 psi)
gauge pressure

after at least 20 minutes

3.2 bar (46.4 psi)
gauge pressure

Fuel injector{s)

opening pressure

3.7 to 4.8 bar
(54 to 70 psi)
gauge pressure

Injection guantity tolerance within a set
of injector(s):

idle measurement
(position 1 of 1348/1)
at 20 mi fuel quantity

maximum 2.0 m}

full throttle measurement
(position 2 of 1358/1)
at 80 mi fuel quantity

maximum 8.0 m!

Ditferential pressure regulator resistance

15 10 25 ohms
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Temperature sensor resistance between terminals

. Example 1: 2500 ohms 1« 20°C (68°F)

Example 2: 200 ohms w 100°C 1212°F)

Cold start valve resistance

approximateny 10 ohms

F9

4-cylinder
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Continuous Injection System

P ‘ i ‘ Fuel pressure, checking

Connecting VW1318 pressure tester

® connector pressure tester VW1318 to
measuring location 1 on fuel distributor
using adaptor VW1318/4

® connect bolt and line 2 from cold start
valve to pressure tester

® turn pressure tester valve to the closed

5 Miae o¢ NG .
;. {\3 proelh position:
R A = opened
B = closed

_ Connecting remote control US4480/3

m remove fuel pump relay from fuse relay
pane! (position 10)
= switch US4480/3 to OFF position
| 2 & jump the relay socket with remote control
US4480/3

4-cy“nder Fuel pﬁssu¢. checking 25-50'1



Continuous Injection System

VW 1318/4

%

System pressure, checking
Check these first:

e fuse 13 OK
e fue! pump OK (checking, Group 20)

Always use new sealing rings. Observe the
safety precautions, section 25-30.

® open valve on pressure tester VW1318 and
activate remote control US4480/3
® 6.1 10 6.5 bar (89 to 94 psi) gauge
pressure

If system pressure too high:

m remove return hose from differential
pressure regulator (to return line) and place
in a container (to catch any discharged
fuel) ’

® repeat previous test

If system pressure OK now:
s check return line for obstructions or
pinching, repair as necessary

If system pressure too high:
s replace fuel pressure regulator

F11

4-cylinder

t

Fuel pressure, checking 25"50"2’



Continuous Injection System

Ditferential pressure part I, checking

VW 1318 L/ Q\
i Y
\ \\ /’ A 2 > m close valve on VW1318 pressure tester
R o ® disconnect harness connector from
differential pressure regulator

® activate remote control US4480/3
® pressure must be 0.3 to 0.5 bar (4.3 to
7.3 psi) BELOW system pressure
previously observed on gauge

if pressure difference NOT OK

m disconnect small diameter fuel line 1 from
fuel pressure regulator 2 ‘and place in a
beaker

® plug opening 3 on fuel pressure regulator

m switch ON remote control US4480/3 for one
minute and measure quantity of discharged
fuel:
® 130 tc 150 CCs

If NO

m replace differential pressure regulator

m reconnect fuel fine 1 to fuel pressure
regulator

3,

A

4-cylinder Fuel pressure, checking 2 5-50-3




Us 1119 -

Continuous Injection System

Differentiai pressure part II, checking

if

connect multimeter US1119 to differential
pressure regulator, (see A)

remove harness connector from coolant
temperature sensor and insert 15K ohm
side of bridge adaptor VW1490 into
harness connector, (see B)

remove harness connector from power
output stage of ignition coil (arrow)

activate starter for approximately 5 -
seconds, do NOT turn OFF ignition

switch ON remote control US4480/3

® pressure must be 1.3 to 1.6 bar
(18.9 to 23.2 psi) BELOW system
pressure previously observed on gauge

® control current must be approximately
110 mA

pressure difference and control current

NOT OK

perform electrical checks, section 25-180
or
replace control unit

F13

4-cylinder Fuel pressure, checking 25-50-4




Continuous Injection System

VW 1318/4

Residual pressure, checking

i
!
|

Note

This procedure is requiréd only for hot start
problems. :

= switch ON remote control US4480/3 for
approximately five seconds ‘

w observe pressure drop on VW1318,
minimum pressure should be:

e 3.3 bar (48 psi) after 10 minutes
e 3.2 bar (46 psi) after 20 minutes

If the pressure drop is greater:
m check fuel pump check valve (see
Group 20)
m check air flow sensor plate free play,
section 25-60.°
= check sealing rings in fuel distributor,
‘ replace if necessary )

F.14

Mylinder Fuel pressure, checking 25-50"5




Continuous Injection System

Injection quantity, comparative
measurement

Check this first:
¢ fuse 13 OK

L
Y

u remove fuel pump relay from fuse relay
panel {position 10)
® connect remote control US4480/3

m remove injector bracket
= remove fuel injectors from seats and insert
into openings of fuel analyzer VW1348/28B

Note

Carefully route the fuel lines to avoid pinching
and bending.

® remove intake air boot

Note

Before installing tool VW1348/1, pull slide 2
up to the upper stop. Place the tool centrally
on the edge of the air flow sensor. Edge 3
must point in the direction of the fuel
distributor.

® install tool VW1348/1

® push slide 2 down to stop

® rotate adjusting screw 1 until the base of
the magnet contacts the sensor plate
mounting screw (sensor plate in rest
position)

» pull slide 2 of adjuster up to first stop
position (idle setting)

= switch ON remote control US4480/3

® turn adjusting screw 1 counter-ciockwise
untif beginning of fuel spray is seen at tip
of one injector :

_m drain test analyzer (injection valves can

remain inserted) '

F-18
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Continuous Injection System

>

idle speed fuel injection quantity,
measuring

= lift adjusting slide 2 to first stop (simulated
idie)

= switch ON remote control US4480/3 until
fuel level of one measuring tube reaches
20 mi level

8 note injector spray ipattems
& must be even and cone shaped
® ALL injectors should have the same
spray pattern

If one valve is not sprayinéﬂ in a cone shape,
lift sensor plate briefly and repeat test.

® compare amounts of fuel for all injectors
(hold test analyzer level while observing}
® permissible difference between fuel
quantities in all of the tubes must NOT be
more than:
¢ 2.0 ml maximum

If fuel q"uantity in tubes differs between a high

and low of more than 2.0 ml:

u interchange those two injectors and repeat
the test

If difference of injected fuel did NOT change

after interchanging the injeclors:

® check for a pinched {fuel line, or the
possibility of a defective fuel distributor,
repair as necessary

if difference of injected fuei DOES change
after interchanging the injectors:
w raplace those fuel injectors

F.16

4-cylinder

injection quantity, comparative measurement 2 5 - 5 5 - 2



Continuous Injection System

N Full throttie fuel injection quantity,
@ measuring
N\ '
‘ m empty fuel analyzer (injection valves may
' \ X remain inserted)
"4 E \ P u lift adjusting slide 2 to last stop (snmulated
; ‘l‘ full throttle) 1
’ ~X m switch ON remote control US4480/3 until
o ~ fuel level on scale of one measuring tube

2] | reaches 80 mi
7 m note injector spray pattern

¢ must be even and cone shaped
e ALL injectors should have the same
spray pattern

if NO
m briefly lift up sensor plate once, fully, and
repeat test
u compare amount of fuel for ail injectors
(keep analyzer tubes level while observing)
e permissible difference between fuel
quantity in all tubes must NOT. be more
than: 8.0 mi

If fuel quantity in tubes differs between a high

and low of more than 8.0 mi:

® interchange those two injectors and repeat
the test

If difference of injected fuel did NOT change

after interchanging the injectors:

® check for a pinched tuel line, or the
possibility of a defective fuel distributor,
repair as necessary

If difference of injected fuel DOES change
after lnterchangmg the injectors:
® replace those fuel injectors

immediately after measuring, test injectors for
leakage as foliows: =
B place sensor plate in rest position
® switch ON remote control US4480/3 for
approximately two minutes
® injectors must NOT drip

4-cylinder Injection quantity, comparative measurement 2 5- 55"3




Continuous Injection System

Airflow sensor, checking

Sensor plate lever/control plunger,
checking

® actuate starter for 10 seconds (with coil
wire disconnected and grounded) or
activate remote control US 4480/3 for 10
seconds (see section 25-50 for connecting
remote control)
» ® ysing pliers or a magnet, lift sensor plate
through entire range of lever and control
plunger travel _
‘@ an even resistance must be felt

® move sensor plate quickly from raised
position to rest position
® NO resistance should be felt

If YES
® replace air flow sensor

& if sensor plate lever is hard to move
upward, but moves freely downward
® control plunger is sticking

® replace fuei distributor

F18

4-cylinder Alrflow sensor, checking/adjusting 25-60'1




Continuous Injection System

Air flow sensor plate rest position,
checking/adjusting

Checking %

= ypper edge of air flow sensor plate must be
below lower edge of air cone
e a = 1.9 to 3.0mm (0.875 to 0.118 in)

Adjusting

® raise air flow sensor plate
® adjust position of sensor plate by bending
wire clip (arrow) .

Note

You shouid try to achieve the smaller setting
(1.9mm) if at ali possible.

CAUTION

Do not scratch venturi of air flow sensor.
Do not bend leaf spring.

F-19
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Continuous Injection System

Air flow sensor plate free play, checking

Note

Free play is noted between the control
plunger and sensor plate lever (arrow A). It is
measured on the side of the air flow sensor
facing the fuel distributor (arrow B).

Check these first:

® rest position of sensor plate OK
® CO adjustment OK

8 activate starter for 10 seconds (with coil
wire disconnected and grounded) or remote
control US 4480/3 for 10 seconds (to
energize the fuel pump)

8 slightly lift air flow sensor until resistance is
felt
® minimum clearance: 1.0mm (0.039 in)
® maximum clearance (up to venturi cone):

3.0mm (0.118 in)

If clearance NOT OK
® perform sensor plate free play adjusting
with contro! plunger stop screw as follows:

Sensor plate free play adjusting with
control plunger stop screw

Varying measurement “a”:

(distance “a" = approximately

0.6mm [0.024 in]) between stop screw and
collar of hex nut)

® turn stop screw clockwise:
clearance gets larger

® turn stop screw counter-clockwise:
clearance gets smaller

® 1/4 turn of stop screw: '
approximately 1.3mm (0.05 in) difference
on sensor plate

s after adjusting free play, check idle speed,

F-20 Hyllnder - Alr flow sensor, checking/adjusting 25-60-3




Continuous Injection System

fedated i f 0,0,

Sensor plate lever, basic adjustment

Note

Always perform basic adjustment of lever
when replacing fuel distributor or air flow
sensor piate.

check distance between contact surfaces
for fuel distributor on air flow sensor and
roller for sensor plate lever, if necessary
adjust via mixture adjustment screw

e 18.8mm = 0.1mm (0.73 = 0.004 in)

Note

This value loses its validity after adjusting the
CO-content (control current) to specification.

Control plunger, removing/installing

note measurement “a” before removing
stop screw

remove stop screw and detach control
plunger

clean control plunger with gasoline before
installing

check sealing ring of stop screw for
damage, replace if necessary (smaller
diameter of sealing ring points to control
piunger)

turn stop screw back in to measurement “a”
check and adjust rest position and
clearance of sensor piate

CAUTION

Mechanical cleaning of control plunger is
NOT permitted. if after cleaning with
solvent, the control plunger is scored or
sticking, the entire fuel distributor should
be replaced.

F-21
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Continuous Injection System

41 a4 48 4p &7 a8 a® 50 53
—-——-—U, 25-1443

Airflow sensor potentiometer,
checking/adjusting

Reguirement
e idie stabilizer valve OK
e all possible vacuum leaks eliminated

s disconnect potentiometer harness
connector and connect YW 1501 test
adaptor between potentiometer and
harness connector

® switch muitimetepUS 1119 to 20 volt
range and co/rmég!uto terminals 1 and 3
(U, voltage) of VW 1501 adaptor

m switch ON ignition
e must’be 4.35 to 5.35 volts

If NO“

& check wiring between Motronic control unit
and potentiometer using wiring diagram,
repair as necessary

/ If wiring OK
/ = replace Motronic control unit

m switch multimeter US 1119 to 2 volt range
;7 and connect to terminals 2 and 2 (U,
/ voltage) of VW 1501 adaptor

& switch ON ignition (but do NOT start
engine)
» U, voltage must fall within shaded area
of graph

F.22

: Airflow sensor potentiometer, 2 5
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Continuous Injection System

if NO
s remove sealing compound covering head
of potentiometer trim screw

CAUTION

Do NOT damage the trim screw when
scraping away the sealing compound,

s adjust U, voltage via trim screw (arrow},
while observing muitimeter, until required
voltage is obtained

m start engine and observe U, voltage
e must fall within shaded area of graph

If the U, voltage does NOT falt within the
graph
e the U, reading is being influenced by
another fault condition; possibly a
vacuum leak that was overlooked
e potentiometer/airflow sensor plate
a% 5253 , assembly is faulty
—U, (2502 e control unit or related wiring is faulty

If U, adjustment NOT possible
® replace airflow sensor plate/potentiometer
assembly

. ‘ 4-cylinder | Airtlow sensor potentiometer, 25
£23 ylind checking/adjusting -70-2
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Continuous Injection System

Idle and full throttle switches,
checking

w connect ot alapton VIWIS0T botaeorn thns
Hrotthe cowite 1 and thee trotthe w0y

Haarmves s o tox

idle switch, checking and adjusting

w commedct muaiimetor USHIG o ey
connectors 1 and 2 (08 toat adaptor
VWIS01), wot meter to DD voltaep

m switch ON grihion
o throttler (losed (5 voilt

throttle: openes shihty
approxcmatedy battery voltage

® open throtthe and close sliowly
time check the chiange o pomt of thee
idle swilen Laing A teeler (audge botween
the: switch roller and thie thratte foyeer 1o
8 change fver point gap
a O 191G G SHroam O GOE B 0 D0
betore e stop

11 by e

1 NO

| adiust change-over pomt gap a’ Dy maoving
dle switch 1

& switch OFF igninon

idie and full throttle switch,
checking/adjusting

4-cylinder

25-80-1




Continuous Injection System

Fult throttte switch. checking and
adusting

woconnedt rnuihirmetos US T betwioern toet

[ S

cotws Yot 2wl 3o test adapton

VWIS01

st b ON igrnhion

& thigite dooed approxiriately Datery
it gee

thiolthe completely cpen O volly

fastens pesnter tor preteactor 3084 to
adpten o accetonataon cable vang i
sanher Land (arrow

e et toe 3084 onto throttle shaft
nscrew nat on thirotte shatt ! necessary)
ok theotte Jover 1o tal open fat stop bt
aned zoroy theey puoniterr it o

cinse throttle o approxirmarely 20 | then
slowly move toward ol theattie position
st tl traottle swite b engages 10 volls

ahiowrs onometers
® {0
it steop

1t NO

2 betore cortachng full throttle

® adiust change over point by moving full

irotie switch 1

Note

Roder on throttie lever rast contact the
Atagonal of the iever from the full throttle

LWIteh

4-cylinder

idle and full throttie switch,
checking adjusting

25-80-2



Continuous Injection System

Throttle valve basic adjustment

Note

The stop screw is set at the tactory and

should not be moved. If the screw position

has been altered, check the basic adjustment ,
as follows:

® loosen tensioning nut (arrow) _
® turn throttle stop screw counter-clockwise
until a gap occurs between stop and screw

| 2 m turn screw (arrow) in until it touches stop

i

Note

Determine the exact stop point of the limit

. screw by placing a thin piece of paper
between the limit screw and stop. Tug on the
paper while turning the screw, when you can
just withdraw the paper:

m turn screw clockwise an additional 1/2 turn

s check throttle switch adjustment

G-2
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Continuous Injection System

Throttle body VRetaiMng clip

Support bracket Throttle cable

Pivot bushing
* when removing pedat arm,
break off lugs (do not re-use
damaged pivot bushings)

Pedal arm =
* only remove as an assembly
complete with pivot bushings

Accelerator pedal

. " " Throttie cable,
6.3 . 4-cylinder S-cylinder | o s 2 5-1 00-1




Continuous Injection System

Throttle cable, adjusting S

® Adjusting: with the accelerator pedal fully
depressed; the throttle valve tever should
just reach the full throttle position

> (maximum of Tmm (0.040 in) of play at
J/ the throttle lever)
i —
> It NO
' ® adjust cable by inserting the retaining
2-A120 clip (arrow) at the support bracket until

the adjustment description is obtained

® removing:

— disconnect cable at pedal arm

support bracket and throttie valve
" lever

— break off lugs from inside the
passenger compartment (do not re-
use damaged cables) and take
cable out through the engine
compartment

¥

4_cy"nder S.CV"nder Throttle cable, adjusting 25-11 0'1 _
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Oxygen sensor control, checking

Check these first:

& engine oil 80°C (176°F) minimum

e idle adjustment OK

& exhaust system between catalytic
converter and cylinder head must be
tight and free of leakage

® voltage supply to oxygen sensor heater
OK

® coolant temperature sensor QK,
checking, section 25-80 test step 8

m gctivate “vehicle self diagnosis,” see
Repair Group D2

m connect muitimeter US 1119 and test
adapter 1315A/1 to differential pressure
regulator

m |et engine idle for at least 2 minutes

& record control current

® remove hose 1 from connection piece 2
e control current must increase N

If NO

® disconnect the oxygen sensor harness
connector and hold wire 3 to ground for
approximately 20 seconds
o if the contro! current changes:

m replace the oxygen sensor

If control current does not change:

m perform electrical check, section 25-180-3
or

m replace control unit

® erase permanent fault memory, see
Repair Group D2 for additonal information

4-cylinder Oxygen sensor control, checking 25-1 20-1



Continuous Injection System

Starting enrichment, checking

Check these first:

e engine oil 70°C (158°F) minimum

e no faults stored in fault memory, see
Repair Group D2 for additional
informaticn

> ® connect multimeter US 1119 and adaptor
VW1315A1 to differential pressure regulator
® remove harness connector from power
output stage of ignition coil
® remove fuse 13

| gctivate starter
. ® control current must drop to 35 to
45 mA. and remain at this value for
3 seconds maximum, then change
1o approximately 0 mA

If NO »

m perform electrical check, section 25-180-3
or

® replace control unil

G-6
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Continuous Infection System

Engine restart, warmup and

N US 1119 -
e . ) . H H
S acceleration enrichment, checking

=

- VW 1315A1

Check these first:

e engine oil 70°C (158°F) minimum

e no faults stored in fault memory, see
Repair Group D2 for additional
information ~

f > s connect multimeter US 1118 and acaptor

i VWI315A/1 to differentiat pressure regulator

m disconnect oxygen sernsor harness
connector

® disconnect coolant temperature sensor
harness connector

> ® connect test leads from adjustable
resistance box VW 1630 to harness
connector for coolant temperature sensor
m set resistance to 2500 ohms

® start engine
e control current shouid reach 15 to 23 mA
in approximately six to nine seconds,
then slowly drop-to 9 t0 11 mA

m open throttle completely using short jerky
motions, then reciose throttie
® control current must increase briefly to
6 mA minimum

If NO
m perform electrical check. section 25-180-3
or
® replace control unit
w erase permanent fault memory, see
Repair Group D2

4-cvlinder | Engine restart, warmup and 25 0
ylind acceleration enrichment. checking 4 -1 4 -1



Continuous Injection System

S us 1119 L P Deceleration fuel shut-off, checking -
Ze T e 2 %
- VW 1315A1 ; Check these first:

- engine oil 70°C (158°F) minimum

e no faults stored in fault memory, see
3 Repair Group D2 for additional

j information '

> ® connect muitimeter US 1119 and adaptor
VW1315A/1 to differential pressure
regulator
® switch ON ignition
e controi current must indicate positive ( +)

If NO
® reverse the test leads

w start engine and momentarily raise engine
speed above 3000 RPM
® close throttle in jerky motions
e control current must momentarily indicate
negative (~)

f NO

w perform electrical check, section 25-180-3
or

® replace control unit

4-cylinder 25 50
. y Deceleration fuel shut-otf, checking -1 "1



Continuous Injection System

Cold start valve, checking

® remove harness connector from the power
output stage of the ignition coil
B disconnect coolant temperature sensor
harness connector
> m insert 15 K ohm side of bridge adaptor
VW1490 into coolant temperature sensor
harness connector (arrow)

® remove cold start valve and place into a
measuring beaker

-® activate starter
e coid start valve must spray in a uniform
cone shape for 7 seconds

m carefully dry off the tip (jet) of the coid start
valve

® after one minute the tip of the valve MUST
still be dry

If the valve did NOT spray

m disconnect the cold start valve harness
connector '

® connect muitimeter US1119 to terminals of
the cold start valve and measure the
resistance
& approximately 10 ohms

- If NO
“ @ replace cold start valve

& connect LED tester US1115 to the cold start
valve harness connector
® activate starter .
e US1115 must light up for approximately
7 seconds

f NO

m perform electrical check, section 25-180-3
or

& replace the control unit

RS

My"nder Cold start vaive. checking 25-1 60-1



Continuous Injection System

Engine settings

Preparations for checking/adjusting

Always activate fault memory before checking
engine settings, see Repair Group D2 for
additional information

if no faults are stored .

® check ignition timing, idle speed (not
adjustable) and CO content sections
25-170-3 and ~4~if adjustments are
necessary begin here

Check these first:

e engine oil 80°C (176°F) minimum

e all electrical consumers switched OFF;
radiator fan must NOT be running during
checking and adjustment

e A/C switched OFF

e disconnect any pressure measuring
devices

e if any injection lines were loosened or
replaced. raise the engine speed above
3000 RPM several times and et idle for
at least two minutes

o exhaust system must not leak

® oxygen sensor control OK

® switch OFF ignition
8 connect engine tester VW1367 for ignition
timing and RPM display

8 connect CO tester SUN 105 (or EPA
equivalent) using adapter VW1363/3 on CO
measuring tube '

Note

Hose must fit snugly on CO-measuring tube
to minimize measurement errors.

G-10 v : 4-¢y|inqer Engine settings 25-1\ 70-1




Continuous Injection System

25-101

® connect multimeter US1119 and test
adapter 1315A1 to differential pressure

regulator

= switch ON ignition ’
e control current must indicate positive (+)

If NO

a reverse the test probes

= remove crankcase housing breather hose
from cylinder head cover and vent it to

-atmosphere

» remove crankcase housing breather hose
from breather housing (cylinder block),
and vent to atmosphere

®_ remove sealing cap (shaded) from
charcoal canister :

4-cylinder

Engine settings 25-1 70'2



Continuous Injection System

CAUTION > Ignition timing, checking and adjusting
lgnition timing. 1dle speed and CO are :
inter-related and MUST be checked . ® start engine and let idle

" and adjusted TOGETHER. & check ignition timing, timing point will be

displayed directly on engine tester VW1367
or use strobe light method

Ignition timing mark (on flywheel) for use
with stroboscope method of checking

checking value: 4° to 8° Before TDC
adjusting value: 6° = 1° Before TDC

® adjust if necessary

Note

To loosen the distributor, remove the tamper
proof seal (cap) covering the distributor clamp .
bolt. When you have finished making
adjustments and have re-torqued the bolt

(18 ft Ib), install a new seal.

Idle speed checking, NOT adjustable

Read idle RPM directly on VW1367

®- start engine and let idle
® engine speed must be 780-900 RPM

if NO

® check intake air system for leaks

m check airflow sensor potentiometer, adjust
if necessary

— ® start engine and let idie
e -® engine speed must be 780-300 RPM

® switch ON AC
e idle speed must increase by
approximately 70 RPM

if NO
& perform electrical check. section 25-180-2

4-cy|inder Engine settings 25-1 70-3
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CAUTION

Do not press down on the adjustment
wrench during adjustment, do not
accelerate the engine with the
adjustment too! in place. Remove the
tool after each adjustment and briefly
accslerate the engine before reading
the CO value.

CO, checking and adjusting

(primary check)

& check the CO content by reading mA
output on US1119 muitimeter
e 0 to 5 mA (must fluctuate)

If NO, or does NOT fluctuate

& check the oxygen sensor control system,

section 25-120

(secondary check)

m read CO content directly on SUN 105 (or
EPA equivalent)
¢ 0.2 t0 1.2% by volume

if flash codes 2343 or 2344 were stored or
the CO content is outside of the tolerance
range; adjust CO content as follows:

u switch OFF ignition
® remove rubber boot from mixture conirol
unit ’

® LIGHTLY center punch mixture adjusting
screw plug .

® drili 2.5 mm (3/32 in) hole in center of plug
approximately 3.5 to 4.0 mm (9'64 to
5/32 in) deep

® screw in 3 mm (1/8 in) sheet metal screw

B remove plug/screw, using pliers

® reinstall rubber boot

® start engine, repeat primary and secondary
CO checks, adjust as follows

e turning clockwise: CO increases
e turning counterclockwise: CO decreases

= when primary and secondary CO
adjustment specifications have been
obtained, install new plug in CO adjustment
hole

G-13

4-cy"nderﬁ' Engine settings 25-1 70-4




Continuous Injection System

' CIS-E Motronic electrical checks

dCheck these first:

® battery OK
e fuses 24 and 28
e fuse 12 OK (California ONLY)

& Perform the foliowing checks using
muitimeter US1119. ‘

CAUTION

Switch the multimeter to the appropriate
range and units before connecting the
test probes, to avoid possible damage to
sensitive circuitry.

Note

The values given are valid for an ambient
temperature range of 0° to +40°C (32° to
104°F)

e if the measured values deviate from the
specified values, determine the errors
using the appropriate wiring diagram

e before replacing suspected components
checb; associated wires and connections

! CAUTION
S > Disconnect the CIS-E Motronic control
/ S unit harness connector ONLY with the
Pty ] | 1\ \\ \ ignition switched OFF!
S S \ .
19121(2325 (27 {29 | 31| 33\ 35 Do NOT insert the multimeter probes
20 22 24 26 28 30 31:7 34 | into the harness connector terminals.
Use jumper wires constructed from iocal
supply using terminals that are identical
- . to those used in the harness connectort!
[ R ERERT EREEBREEE I
T TN _ :
e LN ’;Z‘O’ > Temperature sensor diagram: test step 8
o b SNEEREEERE b Example 1: 2500 chms (@ 20°C (68°F)
e R AN e Example 2: 200 ohms @ 100°C (212°F)
.tx:m: \k '*A‘_'l;_';‘f" 400 .
i N BB N Note
:ooo”‘”\L\\?\."J'é‘“;“»oo R“' ; i
TNy T esistance varies depending on coolant
210 20 30 4C SO 60 70 80 90 100°C temperature.
(2775

4-cy|infigr Electrical checks * 2 5 -1 80"1




Continuous Injection System

CIS-E Motronic electrical checks

#

e
i
19121 23(25 (27|29 | 3
20 22 24 26 28 30

24 68101214 16 18

=
e
S
S

} Terminal numbering for CIS-E Motronic control unit

harness connector

Test range: voltage measurement

~ insert fuse in fue!l pump relay

Test Connection e Test conditions Specified values
step terminal - Additional work o
1 14 + 35 ® ignition ON approxjriely battery voltage
2 17 + 35 & ignition ON approximately battery voltage
3* 32 + 35 ] ignitiori ON approximately battery voltage
' - AC ON
4 33 + 35 e ignition ON approximatety 1 V
- A/C ON below battery voltage
5 - 18 + 35 e ignition ON approximately batlery voltage
6 California version ONLY
13 + 35 connected @ ignition ON fault lamp must light up
13 + 35 connected * ignition ON fault lamp must light up

Test range: resistance measurement

15 to 25 ohms

7 4 +5
8 3+ 35 see chart 25-975, section 25-180-1
3 31 + 35 e throttle closed  ~ open
e throttle completely open continuity
10 28 + 35 » throttle closed continuity
- throttie open open .
1" 43 state version ONLY continuity
18 + 35
12 13 + 35 — insert fuse in fuel pump relay continuity
13 + 35 — ground test connector for continuity
vehicle self diagnosis
13 14 + 16 approximately 10 ohms
14 14 + 15 30 to 60 ohms

4-cylindér

Electrical checks | 2 5 "'1 80'2




Continuous Injection System

CIS-E Motronic electrical checks

>

!

2 24 26 28

: E47-231 H

30 32 34 .

harness connector

} Terminal numbering for CIS-E Motronic control unit

Test range: resistance measurement

Test Connection * Test conditions Specified values
step terminal - Additional work -
15 —~ remove hamess connector from —
Hall sensor (ignition distributor)
30 + 35 - connect terminal 1 + 2 to Hall continuity
sensor
30 + 21 ~ connect terminal 2 + 3 to Hall continuity
sensor
16 11 + 35 ¢ -~ remove terminai from power continuity
NN output stage of coil and ground
N center contact
17 6 +8 — separate knock sensor hamess open
connector
— connectterminals 1 + 2 continuity
4 - connect terminais 1t + 3 - continuity
; Y
18 7 + 35 - separate hamess connection to continuity
oxygen sensor and connect wire
to control unit to ground -
19. 23 + 26 ® sensor plate in rest position approximately 5k ohms
20 26 + 35 approximately 4k ohms
21 vehicles with standard continuity
fransmission
34 + 35
_ vehicies with auto o selector lever in P or N position open
transmission - insert working points
34 + 35
22 12 + 3?’ | — remove tuel pump relay (relay continuity
o, position 10) and ground
terminal 47 of fuse/relay panel

G-16
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