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24  Fuel Injection, AFC System

CAUTION

During repairs always replace gaskets,
seals and clamps

Pressure gauge connection 8 Nm (69 in. ib)

Pressure regulator
checking Fig. 1

Temperature sensor §

Throttle return spring

EGR vaive Deceleration valve

{manual transmission only)
checking Fig. 9

Full throttie switch
checking/adjusting page 24.14

idie adjusting screw
idie checking/adjusting page 24.10

Cold start vaive

checking Fig. 2 and Fig. 3 Throttle valve housing

Thermo-time switch
checking Fig. 4

intake air distributor

Auxiliary air reguiator
checking page 24.9

Fue! line -

15 Nm (11 #1 Ib)

Series resistance (except Calif) injector
checking Fig. 7 resistance (Calif. only) checking Fig. 6
voltage supply, checking Fig. &
spray pattern, checking Fig. 8
checking for feaks, page 24.7

Fuel ring main

[24-091]

24- 2 System component layout Air-cooled|AFC




Fuel Injection, AFC System 24

S—

Control unit

Thermo-time swiich

Auxiliary air reguiator

intake air sensoryﬁ -

ignition distributor

Temperature sensor il

eceleration valve
(manual transmission)

EGR valve Cold start vailve

Catalytic converter ____|
(USA only)

[2a-104]

C3

Air-cooled

Canada and USA exc. Calif.

24.3
System component layout @




24 Fuel Injection, AFC System

Control unit
: ‘\ Thermo-time switch
S

Injectors
ignition distributor

Auxiliary air regulator

wal
e _l,\ ﬁ@

L \ e
[ ¥
Full throttie switch ./ N\

Temperature sensor |} —

N
s

e—_§
Catalytic converter ., / ilnjectors k

Cold start valve

Oxygen sensor

24 4 Air-cooled/AFC
L System component layout California




Fuel Injection, AFC System 24

Fig. 1

Note

. >
™
e T [24-034]

Pressure regulator, checking

return line

from fuel pump

fuel pressure chamber
diaphragm

spring

intake air distributor

N
I

]

Pressure regulator controis fuel pressure
depending on intake air distributor vacuum

Fig. 2 Cold start valve, checking

WARNING

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

WARNING

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

- gonnect gauge US 1076 to fuel ring
main

~ disconnect hose between intake air
distributor and pressure regulator

- gtart engine and run at idle
* pressure should be: 2.5 bar (36 psi)

- rg-connect hose

» pressure (at idle) must drop 10 approx.

2.0 bar (29 psi)

if pressure too low, check fuel pump
delivery rate
if pressure too high, check return line
if readings still incorrect, replace pressure
requiator

— connect gauge US 1076 to fuel ring
main

— Operate starter brieflty until fuel
pressure is present

- pull electrical connector off cold-start
valve

- operate valve with two jumper wires
(arrows)
« fuel pressure should drop slowly
if NO, replace cold start valve

Fig. 3 Cold start valve, checking for leaks

— pull electrical connector off cold start
valve

— remove cold start valve from intake air
distributor but leave valve connected
to ring main

— pull wire off ignition coil terminal 1

— operate starter
* cold-start valve should not leak.

Replace if necessary

C-5

- Pressure regulator 2 4 5
Air-cooled AFC Cold start vaive "




24 Fuel Injection, AFC System

Fig. 4 Thermo-time switch, checking

» engine cold, air temperature below
20°C (68°F)
— pull electrical connector off cold-start
valve

— connect test light
- pult wire off ignition coil terminal 1
-~ operate starter
 test light must light up brightly
« after 11 seconds (maximum) test
light must dim or go off

s

Fig. 5 Voltage supply at injectors, checking

— remove connector from injector

- connect test light to wire connector
- operate starter, test light must fiicker
if NO, refer to page 24.38

Fig.6 Injectorresistance, checking

-— pull connector off injector and
connect chmmeter to injector
® resistance should be 2-3 ohms
if NO, replace injector

Fig.7 Series resistance, checking
(USA and Canada except Calif.)

— disconnect connector to series
resistance

- connect ochmmeter with one lead to
center pin of connector and touch
other lead to each side pin
e resistance for each must be

5.5-6.5 ochms
if NO, replace series resistance as
complete unit

Note

On California vehicles, series resistance is built

into fuel injection control unit and can not be
checked

Thermo-time switch
Voltage supply/Series resistance| | ‘
24-6 Injector resistance, checking Air-cooled

AFC




Fuel Injection, AFC System 24

Injectors, checking for leaks

— remove electrical connector from injector

-— remove injector but leave connected to ring
main line

— pull off wire from terminal 1 of ignition coil

-— operate starter briefly

— check that no more than 2 drops leak from
each injector in one minute

%iinSZA ‘

Fig. 8 Injector spray pattern, checking

— remove injector but leave connected
to ring main

WARNING

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

~ operate starter briefly
» spray pattern must be an even, cone-
shaped spray

Fig. 9 Deceleration valve, checking
{manual trannsmission only)

-— pull off hose from deceleration valve
to air filter at filter

-~ start engine and run briefly at approx.
3000 rpm

— let throttle valve snap closed

~ gt same moment check for suction at
disconnected hose

if NO, replace deceleration valve

C7

» injector spray pattern/Leak checkin 24 7
Air-cooled AFC ) pray p 9 -

Deceleration valve




24 Fuel Injection, AFC System

Auxiliary air regulator
checking Fig. 3

intake-air hose
Plug

removing page 24.10
CO adjusting screw

adjusting page 24.10

intake air sensor
checking Fig. 1

Temperature sensor |
checking Fig. 2
Electrical connector

5 Nm (43 in. Ib) Gasket

Air filter

Air filter housing

24-098 |

intake air sensor housing
Air filter housing .
24-8 Auxiliary air regulator Air-cooled AFC




Fuel Injection, AFC System

24

ntake air sensor, checking

— pull off electrical connector from
intake air sensor

— check fuel pump contacts in intake air
sensor by connecting ohmmeter o
terminals 36 and 39

— push air sensor flap open fully
» meter should read 0 ohms

-— yelease air sensor flap
» meter should read <« ohms

Note

I resistance specifications are correct
but fue! pump does not work, check for
break in wiring between control unit and
intake air sensor

— touch probes to following pairs of air
sensor connections (flap closed, room
temperature)

*6 &9 = 200-400 ohms

«6 &8 = 130-260 ohms
*88&9 = 70-140 ohms
# 6 & 7" = 40-300 ohms
7 &8 = 100-500 ohms

* § & 27 if applicable = max.
2,800 ohms at 20°C {68°F)

*To check that resistance strip in intake
air sensor is not burnt, proceed as
follows:

— check intake air sensor plate is in
closed position

— connect ohmmeter to terminals 7 & 8
and open air sensor plate slowly.

» resistance should not be lower than
40 ohm and not above 500 ohms of
values

— repeat onterminals 6 & 7

[ 23-052

Fig. 2 Temperature sensor, checking'

— check that intake air sensor (arrow)
has reached room temperature of
20°C (68°F) before checking

- connect ohmmeter to terminals 6 and
27

* meter should read 2300-2700 ohms

3

Fig. 3 Auxiliary air regulator, checking

Note

When engine is cold, regulator is open
fully, allowing additional air to engine

1 = bimetal spring
2 = heating coil
3 = rotary gate valve
— check regulator electrically by pulling
connector off and attaching ohmmeter
to both terminals
* meter should read approx. 30 ohms
— check mechanically by pulling off both
hoses and blowing into regulator
« with engine cold, regulator must be
open
= with engine warm, regulator must be
ciosed
— turn ignition ON
= after 5 minutes, regulator must close

ot}

Air-cooled

AFC

Intake air/Temperature sensors 2 4 9
Auxiliary air regulator [



24 Fuel Injection, AFC System

Idle speed/CO, checking/adjusting
{USA and Canada except Calif.)

Work sequence
Preliminary conditions:

e engine oil temperature min. 60°C (140°F)

* intake air sensor must be 20°C (68 °F)

* ali electrical equipment must be OFF

» hose for charcoal filter must be disconnected
and blocked at air filter

« dwell and timing OK (see Repair Group 28)

Note

When vehicle has been parked outside at
temperatures below 10°C (50°F), adjustment
must wait until intake air sensor has reached
room temperature 20°C (68°F)

-— connect tach/dwell meter according to
manufacturer's instructions

o

- check idie speed and adjust if necessary,
with adjusting screw (arrow)
= manual transmission: 800-950 rpm
» automatic transmission: 850-1000 rpm
— connect CO meter according to manufacturer's
instructions
- connect GO probe ahead of catalytic converter
at probe receptacie

— check CO and if necesssary adjust at
adjusting screw {arrow)
1.0 = 0.5%

— secure CO adjusting screw with biue cap

Note

It CO cannot be adjusted following components

may be defective:

® injectors

® spark plugs

¢ vacuum leak between cylinder head and intake
manifold

Idle speed/CO, checking/adjusting
(Calif. only)

Work sequence
Preliminary conditions:

* engine oil temperature min. 60°C (140°F)

¢ intake air sensor must be 20°C (68°F)

= all electrical equipment must be OFF

¢ hose for charcoal filter must be disconnected
and blocked at air filter

Note

To check engine rpm on vehicles with oxygen
sensor and electronic ignition {Calif. vehicles),
resistor adaptor must be used in conjunction

with commercial tach/dwell meter

24 10 Idle speediCO,
= checking/adjusting

Air-cooled

AFC




Fuel Injection, AFC System

TACHOMETER
i\\\(\ i /2
Oq q©O
RED
BLACK
to
engine _Y_ soider
= resistor
ground 1000 © resisior
12,000 @

to terminal 1 / .
on coil Ny to engine
ground
-- assemble and connect adapter according to
iHustration
- gheck idie speed (with idle stabilizer
connected)
* 850-950 rpm

Wsprnsnien T g
e st &

- disconnect plugs on idle stabilizer and
connect together {arrow)

— check ignition timing and if necessary adjust
(see Repair Group 28)

- check idle speed and if necessary, adjust
¢ 850-950 rpm {at adjusting screw)

— reconnect idle stabilizer

— start engine and slowly increase engine speed
to at least 900 rpm

- retease throttle
» idle must now be: 850-950 rpm

— if timing setting does not change with
changes in rpm, replace idle stabilizer

Note

Before checking or adjusting CO, idle speed and
ignition timing must be within specifications

— connect CO meter according to manufacturer’s
instructions

— connect CO probe ahead of catalytic converter
at probe receptacle

— disconnect oxygen sensor (arrow)
-— check CO; if necessary adjust at CO adjusting
screw {see photo 24-097, page 24.10)
*0.7 £ 04%

Note

if CO cannot be adjusted following components

may be defective:

e injectors

e spark plugs

¢ vacuum leak between cylinder head and intake
air sensor

— reconnect oxygen sensor
» CO must be within specifications
— secure CO adjusting screw with blue cap

11 Air-cooled

AFC

idie speed/CO, checking/adjusting 24-1 1

24



24 Fuel Injection, AFC System

Control Unit

unit cannot be repaired

location: right side of engine compartment.

it imits engine max. speed {0 approx.

5400 rpm and receives information on:

= air quantity from intake air sensor

= engine temperature from temperature sensor |l

¢ engine speed from ignition distributor

= position of throttle valve from switch for
full throttle enrichment and uses this
information to determine amount of fuel
to be injected

Multi-pin connector
reMOVInG: Press sprnng
down {arrow)

To double relay
checking Fig. 1

To series resislance
{USA and Canada except Calif)

To injectors

‘ /_To temperature sensor i
i checking Fig. 2

1

« v~To auxiliary

To ignition coil + \ air regulator

b

To thermo-time switch
To intake air sensor

To cold start valve

To ground -

To full throttle switch
enrichment, checking page 24.13
switch, checking page 24.14
switch, adjusting page 24.14

To injectors

Speed limit switch (Calif)
checking, page 24.14

Oxygen sensor (Calif)
checking, page 24.15

24l1 2 Control unit/Wire hamess | Air-cooled AFC




Fuel Injection, AFC System 24

— “zero” ohmmeter and connect one
probe to temperature sensor and other

to ground
- Check resistance at oil temperatures
below
Oil temperature Meter reading
~10°C (14°F) 7,000-11,600%
20°C (88°F) 2,100-3,100Q
80°C (176°F) 270-390 R

’ » if resistance reading too high, touch
a"‘ ground probe to steel housing of
Fig. 1 Double relay, checking ¢ if resistance now OK, problem is
corrosion between sensor and
cylinder head

¢ if resistance is still incorrect,
reptace temperature sensor |

- detach relay from firewall (do not
unplug connectors)

- gheck for voltage at terminals at relay
by attaching one lead of test light to
terminal 85 and touching other lead to

following: . "
P Full throttle enrichment, checking
* 88y
» 88d Work sequence

- Operate starter

» test light must light up

if NO, check wire to battery orinting fuse Note
it wire or inline fuse OK, double relay This check shows possible defects in control
defactive and must be replaced unit or break in wiring between control unit and

full throttle switch. At full throttle, this switch
signals control unit to increase amount of fuel
injected

California only

Vehicles for California are equipped with
speed limit switch located between full
throttie enrichment switch and control unit.
Fuli throttle enrichment will take place
when engine runs above 3000 rpm {at same
time oxygen sensor switches off)

— warnm engine until oif temperature is at least
60°C (140°F)

- ¢heck that idle speed, CO, and ignition timing
are OK

-~ go to next page

r
§

Fig. 2 emperature sensor |

i; chckmg
Noie

Temperature sensor in cylinder head
supplies control unit with information for
starting and warm-up enrichment

— disconnect temperatura sensor wire
from sensor

) . Double relay
C13 Air-cooled AFC Temperature sensor 1| 24 1 3
™

Full throttle enrichment
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Fuel Injection, AFC System

California only

— use jumper wire and make contact
between terminal 4 and 8 (arrow A)
of connector for speed limit switch

~— pull off connectors for idle stabilizer and
connect together (arrow B)

- Tun engine at idle and adjust to specifications
in table

USA/Canada Calif.
Manual 800-950 rpm 850-950 rpm
Automatic 850-1000 rpm 850-950 rpm

-~ gperate full throttle switch by hand
= idle speed must increase approx. 100 rpm
if NO, check full throttle switch and
adjustment position
if OK, replace control unit or wiring between
control unit and switch
- on Calif. vehicles readjust idle speed to
specifications on sticker and reconnect idle
stabilizer

Full throttlie enrichment switch,
checking

Work sequence

LA (z-051]
-— “zero” ohmmeter and connect {0 contacts on
switch
+ with throttle valve closed, ochmmeter must
read oc ohms

— open throttle valve slowly

* just before reaching stop, ohmmeter must
read 0 ohms
if NO, switch must be adjusted or replaced

Full throttle enrichment switch,
adjusting

Work sequence

- . e

- depress accelerator pedal fully and hoid in
position

~ {oosen switch and move it until chmmeter
changes from o« ohms to 0 ochms
e rolier should be in center of curved lever

{arrow)
— tighten switch

Speed limit switch, checking

Work sequence

— connect positive lead (+) of voltmeter to
switch terminal 8 and negative lead (—) to
switch terminal 6

- start engine and accelerate to approx.
3000 rpm
* voltmeter must indicate battery voltage

if NO, replace speed limit switch

24.14

Full throttle enrichment switch
Speed limit switch

Air-cooled AFC




Fuel Injection, AFC System 24

Note

Entire AFC System can be checked electrically at
control unit plug using an chmmeter or volt meter
according to following chart.

Ohmmoeter to terminal: Specs Checks

#1 and Ground Disconnect white injection wire at Wire to #1 terminal on coil
coil @ ohms; hook wire to ground
0 ohms

#3 and #18 Press accelerator pedal down fully. Full throttle enrichment circuit
0 ohms thru throttle switch

#5 and Ground 0 ohms Ground Circuit

#6 and #9 200-400 ohms Air Sensor Circuit

#6 and #8 130-260 ohms Air Sensor Circuit

#8 and #9 70-140 ohms Air Sensor Circuit

#6 and #7 40-300 ohms Air Sensor Circuit

#7 and #8 100-500 ohms Air Sensor Circuit

#6 and #27 Max 2,800 ohms at68° F Air Sensor Circuit

#13 and Ground 2,100-2,900 ohms at 68° F Head Sensor
270-390at176° F

#14 and #10 Approximately 7 ohms Injector wire and resistor

#15 and #10 Approximately 7 ohms Injector wire and resistor

#32 and #10 Approximately 7 ohms Injector wire and resistor

#33 and #10 Approximately 7 ohms Injector wire and resistor

#16 and Ground 0 ohms Ground Circuit

#17 and Ground 0 ohms Ground Circuit

#34 at control unit and Approximately 30 ohms Auxiliary air regulator

#37 on the double relay and wires

Voltmeter to terminal Specs Checks

#4 and Ground 12 volts during cranking 0 volts at Signal from starter
all other times

#10 and Ground 12 volts with key on 0 voits with Voltage supply to computer
key off

#20 and Ground 12 voits with key on and sensor Pump Circuit
flap open

C-15 Air-cooled AFC

AFC system check 24-1 5



24 Fuel Injection, AFC System

Oxygen sensor, checking
{Calit. only)

Work sequence

Note

Oxygen sensor is located in exhaust system (in
front of catalytic converter). It produces varying
voltages (up to 1 volt) dependent on oxygen
content of exhaust gases. These voltages are
sent to electronic control unit which alter
injection time accordingly. Oxygen sensor
operates at all engine speeds, except warm-up
and full throttle

Preliminary conditions:

= engine oli temperature at least 60°C (140°F)

= air temperature 20°C (68 °F). Before starting
following test procedures, wait until intake
air sensor housing has assumed room
temperature

- connect tachometer according to
manufacturer’s instructions

- connect CO reter to test receptacle in front
of converter (do not connect at tailpipe)

- check idle speed and adjust if necessary
* 850~950 rpm

PR
22108

- disconnect oxygen sensor wire 1 to control
unit

~— check CO
*» 0.7 + 4%

- let engine idle, disconnect vacuum hose 2 at
pressure regulator 3 and plug hose
« CO must increase to approx. 2.5%

— reconnect oxygen sensor wire 1
» CO must drop to 0.7 = 0.4% if oxygen
sensor is OK
it NO, following components may be
defective:
® oxygen sensor
* wire between oxygen sensor and control unit
¢ leak in exhaust system between catalytic
converter and cylinder head

Wire between oxygen sensor and
control unit, checking

— connect chmmeter between oxygen sensor
and terminal 24 on control unit
* 0 ohm, sensor wiring OK
e 2 ohm, sensor wiring defective

24:1 6 Oxygen sensor/ Wiring

Air-cooled

AFC c-16




24 Fuel Injection, AFC System

Technical data and specifications

Components —checking/adjusting

Specifications

Notes

idle speed
see chart page 24.19

® oxygen sensor connected

CO-value
checking spec. 0.3-1.1% ¢ oxygen sensor and idie stabilizer
connected .
adjusting spec. 07+04% " * oxygen sensor disconnected
Ignition timing 5°+1° ATDC * idle stabilizer disconnected

idle stabilizer control unit

below 940 rpm under load, ignition
timing advances

¢ engage 4th gear at idle speed
and engage clutch siowly;
timing should advance

Fuel pump delivery rate

min. 500 cm*/30 sec.

¢ disconnect relay connection, turn
ignition ON, let fuel pump run by
using bridging adaptor US 4480/3

Pressure regulator/fuel pressure
vacuum hose connected
vacuum hose disconnected

approx. 2.0 bar (29 psi)
approx. 2.5 bar (36 psi}

e idle speed
* idle speed

Oxygen sensor
wiring disconnected
wiring connected

CO above 2%
C0 0.3-1.1%

® vacuum hose at pressure regulator
disconnected and plugged

injectors
fuel spray pattern
voltage supply
resistance

even, coneshaped spray
test light flickering
approx. 16-16.4 ohms

® operate starter
* operate starter

Auxiliary air regulator
coid
warm

open
closed

* pinch hose, rpm must drop
¢ after idling about 5 min. pinch
hose, rpm does not drop

Intake air sensor terminals:
6and9 or 3and4
7and 9 or 2and 3
Gand 22 or 1and 4

approx. 560 ohms
ohms—changing
2300-2700 ohms

* move sensor plate
* intake air sensor about 20°C (68 °F)

Throttle valve switches
for deceleration/idie speed
for full throttle enrichment

closed only during idle speed
closed at full throttle

note altitude; see adjustment procedure, page 24.29

24 - 1 8 Technical Data/specifications

Water-cooled

Digijet




Fuel Injection, AFC System 24

Components —checking/adjusting

Specifications Notes

Temperature sensor | and Il
for intake air temperature
and coolant temperature

OhMS g Temperature Sensor ————mm ONMS

1000
k ' { 900
\ 800
7000 - 700
6000 H\: \ 600
5000 A 500
4000 %N 400
3000 NN 300
2000 Ik i} 200
1000 SRy 100
mEN

0 10 20 30 40 50 60 70 80 90 100°C
Temperature of Temperature Sensor  {24-116

idie speed, specifications

Application/ ldle stab. control idie

Model year unit, identification/ speed
Test conditions rpm

CAL and CAN | green, 251 906 083

1983-85 control unit by-passed | 850 4+ 50

49 States control unit connected | 900 + 50

1983-84

49 States black, 321 906 083

1985 control unit by-passed | 750 + 80
control unit connected | B00 + 50

Note

Replacing digital idle stabilization control unit can
lower idle speed rpm. When replacing control unit,
always recheck idle speed and adjust as

necessary.

C-19

Water-cooled Dig ijet Technical datalspecifications 24-1 9




24 Fuel Injection, AFC System

AFC System check with volt/ohmmeter

Note

Entire AFC system can be checked electrically at
disconnected multi-pin connector of control unit

4§ 5 6 7 1213
&&&&&&&&&&.&&c&
dh L L 4L AL L Jy A I S L A
14 15 19 20 2 23 24 25
24 AOOB
- remove multi-pin connector and turn ignition ON
Tester to
terminal: Components Checks Specs
1and 7 Hall control unit type: AEG * voltage with ignition ON battery voitage or
slightly less
1 and HALL control unit type: FAIRCHILD | » touch center wire of connector 1.5 volts or
ignition coil at ignition distributor to slightly less
terminal 15 ground
2and 7 Temperature sensor 1| » resistance at 20°C (68°F) 2300-2700 ohm
{coolant temperature) see diagram page 24.19
4*yand 7 Deceleration/idle switch * idle speed position 0 ohms
Full throttie enrichment switch » full throttle position 0 ohms
5and 7 Oxygen sensor * connector disconnected and 0 ohms
grounded
s cannector connected e ohms
8 and 19 intake air sensor ® resistance/potentiometer approx. 560 ohms
7 and 25 Ground connectionicontrol unit ® wiring 0 ohms
1tand 7 Fuel injector, cyl. 4 ® injector and wiring approx. 16-16.4 ohms
12and 7 Fuel injector, cyl. 3 * injector and wiring approx. 16-16.4 ohms
13and 7 Relay, left; terminal 87 » ignition ON; function of relay, left | battery voitage
14 and 6 Temperature sensor | * resistance at 20°C (68 °F) 2300-2700 ohms
(intake air temperature)
15 and 19 intake air sensor * resistance/potentiometer;

if sensor plate is moved

ohms~changing

*} do not connect test light on this terminal if control unit is connected to muiti-pin connector

2 4 = 2 0 AFC system check

Water-cooled

Digijet




Fuel Injection, AFC System 24

12 4 5 6 1 12 13\
dbdh Jb 4L L L AL I L AL AL L Y
dLdL L AL L AL JL AL AL AL JL UL
1415 19 20 21 23 24 25 /
Tester to
terminal: Components Checks Specs
20" and Relay, right; terminal 86*) * ignition ON; function of relay, right | fuel pump must run
25 bridged
Auxiliary air regulator e ignition. ON; function of auxiliary | power must be
air regulator supplied to auxiliary
air reguiator
21t and 7 Wiring from starter; s voltage at terminal 50 during cranking voltage
starting enrichment starting
— crank engine
(with injector piugs OFF)
23 and 7 Fuel! injector, cyl. 1 * injector and wiring approx. 16-16.4 ohms
24 and 7 Fuel injector, cyl. 2 * injector and wiring approx. 16-16.4 ohms
25and 7 Ground connection/control unit * wiring 0 ohms

*) do not connect test light on this terminal if control is connected to multi-pin connector

o2 Water-cooled Digijet AFC system check 24. 21




24 Fuel Injection, AFC System

CAUTION

During repairs always replace gaskets,
seals and clamps

20 Nm (14 ft Ib)

Fuel return line

8 Nm (69 in. Ib)

Screw f

coat with D3
~ sealing compound

Pressure regulator
checking, page 24.25

intake air distributor

Fuel supply line
from fuel pump

Temperature sensor il
10 Nm (7 ft Ib)
checking, page 24.32

T-piece
with connection for
pressure gauge

24-22 Z‘;S;f?\ compenents Water-cooled | Digijet




Fuel Injection, AFC System 24

Note

Later versions have throttie body with 1 switch
for idle speed, deceleration fuel shut off, and full
throttle enrichment

checking/adjusting page 24.35
removing/installing page 24.36

ldle speed adjusting screw
idle speed/CQ, checking/adjusting
page 24.29

Throttle valve/deceleration/idle switch
checking/adjusting, page 24.33 |

Full throttie enrichment switch
checking/adjusting, page 24.34

Throttle valve housing .
valve basic adjustment page 24.37 7 Nm (61 in. Ib.)

Auxiliary air regulator
checking, page 24.28

5 Nm (43 in. ib.)

Injector _

checking, page 24.25 and 24.26 Fuel ring main Mt

C-28 -
Water-cooled Digijet System components layout 24- 23




24 Fuel Injection, AFC System

Vacuum hose layout
(early version)

from charcoal canister

Restrictor
intake air distributor S mc.-[?«lm \
- ~
" a Throttle vaive
housing

|

“ from auxiliary
: air regulator

//
\

g_d
IE Charcoal filter valve
checking, page 20.20

3 Y-piece
\_ with integral
/ restrictor

Pressure regulator

24-114

Digijet

2 4 2 4 System components Water-cooled
B fayout (early version)



24 Fuel Injection, AFC System

Vacuum hose layout
(late version)

Reduction orifice
Q.15 mm (0.006 in)

H;—f——’ﬁ‘:jcf@mm“““w\
-

\‘- Throttle body

~.

T

\ & \tntake manifold \
: A @ — Pressure regutlator v

D \
\\

AN

Ignition distributor

2 4 2 4 a System components Water-cooled Digijet
a layout (late version)




Fuel Injection, AFC System 24

cannister

to charcoal /. Q

Vacuum shut-off valve,
charcoal cannister system

T-connection
1.4 mm (0.055 in.) orifice

idle speed boost valves
» power sieering boost valve: open when
engine running with steering turned to
lock (pressure switch on P/S pump closed)
* A/C boost valve: open when engine
running with A/C on, and compressor

clutch engaged

24-148

Digijet

Water-cooled

System components
fayout (late version)

24.24b



24 Fuel Injection, AFC System

Pressure regulator, checking Fuel injectors, checking

Work sequence

CAUTION

Do not disconnect terminal 1 at ignition
coil when operating starter

Spray pattern

— pull out fuel injectors in pairs but leave
electrical plugs and fuel lines connected
— disconnect electrical plugs at fuel injectors

which are still installed (second pair)

WARNING

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

- connect pressure gauge V.A.G. 1318 or

equivalent with adaptor to T-piece 1 of fuel
line

CAUTION

Pressure gauge lever must be in closed
position during measurement procedure

~~run-engine at idle speed and check pressure

— hold injectors in jar or pan

Specifications: ~ operate starter briefly
bar (psi) vacuum h_ose 2 (s?hown d zg::)); pattern must be an even, coneshaped
In above illustration) — reinstall fuel injectors with new sealing
approx. 2.0 (29) connected rings 1
approx. 2.5 (36) disconnected Leak checking

~— pull off electrical plugs at fuel injectors

- pull out injectors in pairs but leave connected
to fuel ring line

— turn ignition ON for about 5 seconds {fuel
pump operates briefly)

— ¢check that no more than 2 drops leak from
each injector in one minute

2 4 2 5 Pressure regulator Water-cooled Digijet
L] Fuel injectors



Fuel Injection, AFC System 24

Voltage supply

CAUTION

To prevent damage to control unit, do not
short-circuit connector contacts

- connect test light to one plug contact (arrow)
- operate starter

» test light must flicker
if NO

—check relays, see page 24.32

- check impulse output of Hall control unit
terminal 7

- check all ground connections at cylinder head

D-3 Water-cooled Digijet Fuel injectors 24. 2 6




24 Fuel Injection, AFC System

Auxiliary air regulator
checking page 24.28

Intake air hose

Intake air sensor
checking page 24.28

Temperature sensor
checking page 24.28

Plug

CO adjusting screw
idie speed/CO
checking/adjusting, page 24.29

Gasket

Electrical connector

5 Nm (43 in. Ib)

Air filter

Air filter housing

intake air sensor housing

24 2 o Airfier housing Water-cooled Digijet
L] Auxiliary air regulator




Fuel Injection, AFC System 24

intake air sensor, checking

— pull off hose and electrical connector from
intake air sensor

- connect ohmmeter to following terminals of
potentiometer (arrows)

«3and 4 or 6 and 8 = approx. 560 chms
«2and 3 or 7and 9 when moving sensor
plate = changing ohms

Temperature sensor |, checking

- gonnect chmmeter 10 terminals 6 and 22
¢ ohmmeter reading shouid correspond to
graph

OhMS <@ Temperature Sensor ————— g ONMS
[ 1000
| k 900
- 800
7000 1 -3 700
6000 H+ \ 600
5000 : ; - 500
4000 ; AN 400
3000 AN : NN 300
2000 n ; 3+ 200
1000 100
i s

0 10 20 30 40 50 60 70 BO 90 100°C
Temperature of Temperature Sensor

Note
If specifications are not reached, replace intake

air sensor and readjust idie speed/CO value (see
page 68)

Aucxiliary air regulator, checking

s

, [
Note

When engine is cold, regulator is open fully,
allowing additional air to engine

¢ engine cold

- run engine at idle speed

- pinch hose (arrow)
* rpm must drop

— tun engine at idle speed for about 5 minutes
more

-- repeat above test
* rpm must not change

if NO

— disconnect electrical plug from auxiliary air
regulator

— check voltage supply with engine running

if OK

— replace auxiliary air regulator

D-5

intake air sensor

Water-cooled

Digijet

Temperature sensor |

Auxiliary air regulator 24- 2 8




24 Fuel Injection, AFC System

Idie speed/CO, checking/adjusting

CAUTION

It is important to follow work sequence when
checking and adjusting idie speed and CQ
value

1. Check ignition timing; if necessary adjust
» idle stabilizer bypassed
* oxygen sensor connected
2. Check idle speed; if necessary adjust
* idle stabilizer bypassed
® OxXygen sensor connected
3. Check CO value; if necessary adjust
* idle stabilizer connected
¢ disconnect oxygen sensor wiring
connection with ignition OFF
® adjust CO value corresponding to
local altitude. See shaded area of
graph, shown below.

@ reconnect oxygen sensor at
electrical connection.

CO(Vol.1)

7 !

6

5

4

3

2

1

0+ i
0 500 1000 1500 2000 M
0 1640 3281 4921 6562 Ft

24-132

Work sequence
Preliminary conditions:

* engine oil temperature min. 60°C (140°F)
* ail electrical equipment must be turned OFF
{radiator fan must not run)

e throttie valve switch must be ON at idle

CAUTION |

Ignition must be switched OFF before
connecting tester

o
oo

28-380)]

-~ connect tester V.A.G. 1367 as follows
* A to alternator or terminal box
* B to TDC sender

— connect CO meter to receptacle in left
exhaust pipe

ER i & ® " P i -
— check ignition timing and adjust if necessary
- disconnect electrical plugs at idle stabilizer
control unit (squeeze to release—arrows)
— connect plugs together
— start engine and check ignition timing and
adjust if necessary
*spec.=5x1° ATDC
* rpm = below 1000
— adjust ignition timing, see Repair Group 28

Water-cooled igij
24-29 idle speed/CO, checking/adjusting ater-coo D g”et

D6



Fuel Injection, AFC System 24

— run engine at idle speed

— check RPM after 2 minutes, if necessary
adjust with screw (arrow)

— stop engine

- gheck CO and adjust if necessary
+ idle stabilizer connected
— with engine OFF disconnect electrical
connection at oxygen sensor (arrow)
- gtart engine and check CO value
» checking spec.=0.3-1.1%

Note

If CQ value is above 1.1% pinch crankcase hose.
» CO should drop below 1.1%

if YES, CO adjustment is not necessary {engine
oil dilution—change engine oil}

if NO, adjust CO (continue with procedure)

- stop engine

— adjust CO as foliows:
— remove intake air sensor 2
— center-punch plug in CO adjusting hole

— drill 2.5 mm (3/32 in.) hole in center of plug
3.5-4.0 mm (8/64-5/32 in.) deep

CAUTION

Clean up any metal shavings

— screw in 3 mm (1/8 in.) sheet-metal screw

— remove plug with screw, using pliers

— reinstall intake air sensor 2

- start engine (oxygen sensor disconnected)

— adjust COt0 0.7 £04%

— stop engine

— drive in new plug flush with intake air sensor

— reconnect electrical connection of oxygen
sensor

Mote

With oxygen sensor and idle stabilizer connected
¢ CO must be: 0.3-1.1%
o ldle speed: 850-950 rpm

Idie stabilizer control unit checking, see Repair
Group 28

Oxygen sensor checking, see Repair Group 26

D7

Water-cooled Digijet

ldle speed/CO, checkingl/adjusting 24-30




24 Fuel Injection, AFC System

to Main wiring harness

red-black {21)

to Main wiring harness

red (37}

Relays -

checking page 24.32

W

Control unit

to Deceleration/idle throttie
white, brown-yeliow (4, 31)

to Full throttle enrichment switch
white (50, 51)

to Hall cont

to ignition coll
terminal 18, black,
black-white (44, 39)

to ignition coll
terminal 1, green (41) {

to Oxygen sensor

Multi-point connector

it receives information on:

® air quantity from intake air sensor

s intake air temperature from temperature
sensor | in intake air sensor

* engine temperature from temperature sensor ||

* engine speed from ignition distributor

* oxygen in exhaust gas from oxygen sensor

© position of throttle valve from full throttle
enrichment/deceleration switch and uses this
information to determine amount of fuel to be

injected

Mote

Always replace control unit if defective, can not
be repaired in workshop

to idle stabilizer

to remove: press spring upward

switch

rol unit

Note

to Temperature sensor I

to Auxiliary ai‘:ﬁk

to Ignition distributor

el

to Fuel pump \
A3

to intake air sensor

Wiring has white color, note stamped number on it

b
i

to Ground connection/Cylinder head

24.31

Contro! unit/Wire harness

Water-cooled

Digijet




Fuel Injection, AFC System 24

Relays, checking (with relays Relay on adaptor C, checking

installed) — connect test light between
terminals 30 and 86
— crank engine

* test light must light
CAUTION if NO, check wire to terminal 20 of control unit
Do not connect any test light to terminal 86 if OK, replace control unit
of adaptor € (shown in illustration) if — connect test light to terminal 87
control unit is connected — crank engine

—test light must light
if NO, replace relay on adapter C

— rernove all electrical plugs at fuel injectors

Temperature sensor il, checking

Note

Temperature sensor il in coolant thermostat
housing supplies control unit with information
for starting and warm-up enrichment

~ turn ignition ON
— gonnect test light to ground and check
following terminals for voltage:

e connection A =red wire terminal 30

e adaptor B =terminals 30, 85, 87 — check temperature and resistance of
e adaptor € =terminails 30 and 85 temperature sensor i

* test light should light * check specifications, see diagram below:
— operate starter and check with test light

s adaptor C  =terminal 87 ONMS g Temperature Sensor —————am OhMS
s test light should light 1 TTTT i 1000
» if test light does not light, check wiring by : " \ * 900
ufsing currenOthonnédiagra'm (see page 59)1 57 -5 800
o if wiring is and no voltage at terminal 87, et \
check relay 7000 \ 700
= if relay is OK, replace control unit 6000 % : e 1 1 600
i 5000 o N ¥ 500
Relay on adaptor B, checking 4000 n AN j 400
- turn ignition ON 3000 h \' 5 NS 300
— connect test light to terminails 30 and 86 2000 N S B R 200
* test light must light up h .
if NO, check wiring with current flow diagram, 1000 |- 1T T 100
see page 59 I | )
— connect test light to terminals 86 and 87 0 10 20 30 40 50 60 70 80 90 100 C
¢ {est light must light up Temperature of Temperature Sensor {745

if NO, replace relay on adaptor B

Ty Double relay 2 4 32
Water-cooled Digijet Temperature sensor |l -




24 Fuel Injection, AFC System

Throttle valve/deceleration/idle
switch, checking

Note

This switch supplies control unit with
information that throttie valve is closed.

if engine is above 1500 rpm with the throttle
closed, fuel will be shut off to the injectors.

At idle speed, this switch signals control unit to
regulate amount of fuel injected

CAUTION

Do not connect test light to throttie valve
switch connectors if control unit is connected

First check (Throttle valve switch)

» throttle valve switch connectors
disconnected

— attach ohmmeter to switch 1
» throttle valve closed

switch turned ON =0 ohm
* throttie valve open

switch turned OFF = « ohm

Second check (Wiring and control unit)

— run engine at idle speed for a short time

~ stop engine and turn ignition ON

- pull off connectors from both throttle valve
switches

-~ check voltage between connectors of throttle
valve idle switch
* voltage should be approx. 5 volt

if NO, control unit is defective or break in wiring

Third check (Deceleration)

Test condition

* result of first and second check must be OK

¢ throttle valve switch connectors connected

* temperature at temperature sensor Il must
be minimum 60°C (140 °F) and resistance
below 550 ohms

— operate throttle valve switch by hand and
accelerate slowly
¢ engine speed must fluctuate (surges)

If NO, replace control unit

Throttle valvel/deceleration/idie switch, adjusting

s throttle valve closed
— adjust screw 2 so that switch just closes
— from this position turn adjusting screw
exactly one turn farther in
- secure adjusting screw with sealant

Note

Correct adjustment is very important
it switch is mis-adjusted engine may surge or
cut-out during acceleration

Throttle valve/deceleration/
idle switch

24.33

Water-cooled

Digijet




Fuel Injection, AFC System 24

Full throttie enrichment switch,
checking

Note

Full throttie enrichment switch suppties the
control unit with information to increase amount
of fuel injected at full throttle

CAUTION

Do not test light to throttle valve switch
connectors if control unit is connected

First check (Throttle valve switch)

e throttie valve switch connectors
disconnected

- attach ohmmeter to switch 3

¢ throttle valve closed
switch turned OFF

» throttle valve full open

oo Ohms

switch turned ON = Q ohms

Second check (Wiring and control unit)

- run engine at idie for a short time

- stop engine and turn ignition ON

- pull off connectors from both throttle valve
switches

-~ check voltage between connectors of full
throttle enrichment switch
» yoltage shouid be approx. 5 volits

if NO, control unit is defective or break in wiring

Third check (Full throttle enrichment)

Test conditions:

e result of first and second check must be OK

s throttle valve switch connectors connected

* temperature at temperature sensor I must
be minimum 60°C (140 °F) and resistance
below 550 ohms

= CO tester and tachometer connected

— run engine for about 2 minutes at idle speed

— increase idle speed slowly until tachometer
reads about 4000 rpm
* CO should be between 0.3 to 1.1%

— with engine at about 4000 rpm, operate fuil
throttle enrichment switch 3 by hand for
about 15 seconds
* CO must increase above 1.5%

if NO, control unit is defective

Full throttie enrichment switch,
adjusting

— loosen retaining screw for switch
— open throttie vaive fully and move switch until
cut-in position is reached
e position of roller should be nearly in center
of cam disk (arrow, photo, 24-127)
-— retighten retaining screw for switch

Throttle valve switch
{design with 1 switch)

Function

With throttle valve closed, switch signals control
unit about the following

e idle injection quantity
* switching off injection during deceleration

With throttle vaive open, switch signals control unit
about the following

« full throttle injection quantity

CAUTION

DO NOT connect test light to terminals of
throttle switch uniess control unit is
disconnected.

Water-cooled

Digijet

Full throttle enrichment switch 24-34




24 Fuel Injection, AFC System

Throttle valve switch, checking/adjusting Note

(design with 1 switch) Correct adjustment is important. Following are

conditions that are created by improper adjustment

® gap a too large
Engine surges with lean condition

* gap a too small
With cold engine, stalling at full throttle
acceleration.
With engine warm, no deceleration fuel shut-off

Control unit and wiring, checking

Work sequence

-~ switch ignition ON

-— connect ochmmeter across terminals of
unplugged switch connector 1
* ahmmeter must read 0 Q@ only when throttle
lever is at idle stop and full throttle stop
¢ check switch-on point of throttle switch
as follows

— open throttle valve and slowly close
—— measure switch-on point with feeler gauge
between idle stop and idle adjusting screw
* must be 0.05-0.10 mm (0.002-0.004 in} before
idle stop (gap a)

if measurement NOT OK

~- correct by adjusting position of switch. Loosen
screw 2 and adjust screw 3

— using voltmeter, check voltage present across

terminals of connector 2
CAUTION * must be approx. 5V
Basic throttle vaive adjustment must NOT be If voltage reading NOT OK
changed. — check for open circuit in wiring according to
current flow diagram
If wiring OK

- replace control unit

Throttle valve switch,

2 4 3 5 checking/adjusting Water-cooled Digijet
] Control unit and wiring, checking




Fuel Injection, AFC System

24

Deceleration fuel shut-off, checking

Test conditions

» temp. sensor il minimum 80°C (140°F) with
resistance reading less than 550 Q

Work sequence

- using 1 end of tool VW 1490, bridge terminals
of connector 2
— accelerate engine slightly
e engine rpm must fluctuate (deceleration fuel
shut-off system operates)

#f rpm DOES NOT fluctuate
- replace control unit

Full throttle enrichment, checking

Test conditions

+ temp. sensor Il minimum 60°C (140°F)

¢ CO testor and tachometer connected
— start engine and let idle approx. two minutes
- slowly accelerate engine until 4000 rpm

is reached

o CO must read 0.3 1.1% Vol.

— using M 1end of tool VW 1490, bridge terminals
of connector 2
+CO reading must increase above 1.5% Vol.

if CO readings NOT OK
— replace control unit

Throttle valve switch, removing/installing

Work sequence

— remove throttle body

39.1 |

— remove switch 4 following numerical sequence
of components 1 through 5

— install components in reverse order

— perform basic adjustment as follows

Water-cooled

Digijet

Deceleration fuel shut off,
Fuli throttle enrichment
Throttie valve switch

24.36



24 Fuel Injection, AFC System

Throttle valve, basic adjustment

Note

Stop screw is set at factory and should not be
moved. If screw position has been altered, check
basic adjustment as follows

Work sequence

— turn adjusting screw (arrow) out until gap exists
between stop and screw
-~ turn screw in until it touches stop

Note

In order to determine exact point of contact with
screw stop, place a thin piece of paper between
screw and stop. Slide paper and turn screw at same
time until screw pinches paper.

- turn screw clockwise additional 1/2 turn
- check idle speed and CO; adjust if necessary

24 = 3 7 Throttle valve, basic adjustment

Water-cooled

Digifant

Digijet




Fuel Injection, AFC System 24

No voltage at injectors,
troubleshooting

mrem———
[trom page 24.6]

.

No voltage at injectors

e ® pull connector off one injector and connect test light
® operate starter, light should flicker weakiy

test light test light test light
flickers weakly does not light stays on
- -
goto replace
page 24.40 control unit

Temperature sensor on cylinder head has no continuity
or is shorted

@ disconnect wire from temperature sensor

® connect ohmmeter on cylinder No. 4

® check that resistance is about 2.5 kQ
(engine at room temperature)

Voltage at injectors, checking

measured resistance is as ohmmeter shows
specified 0Q oree Q@

h 4

& replace
temperature sensor

o

Engine floods due to defective cold start valve

® pull connector off cold start valve
@ start engine with throttie fully open, because spark
plugs may be wet

Engine does not start Engine starts

A 4 4
Temperature sensor, checking go to replace
page 24.39 thermo time switch

Air-cooled AFC No voltage at injectors, 2 4 3 8
troubleshooting |



24  Fuel injection, AFC System

Cold start valve, checking Warning
Fire hazard

intake air sensor, checking

[irom page 24 38
1

Engine floods due to leaky colyf start valve

@ detach cold start valve from intake air distributor but
leave it connected to ring main

® pull connector off cold start valve

@ pull wire off ignition coit terminal 1

® operate starter

Valve does not leak Valve leaks

-

replace
cold start vaive

Intake air sensor bad

® pull connector off air intake sensor
@ connect ohmmeter to terminals 6 and 9 on intake air
sensor (reading: 100 to 300 Q)

® then check at terminals 7 and 8 (reading: 80 to 200Q)

Readings outside tolerances Readings as specified
h b 4
replace Break in wire or connec-
intake air sensor tions between control

unit and intake air sensor

2 4 39 No voltage at injectors,
= troubleshooting

Air-cooled AFC




Fuel Injection, AFC System 24

Double relay, checking

Double relay defective

¢+ @® connect test light between center slot in molded
connector of series resistance and ground
® switch ignition on

Test light Test light
lights does not light
h
go to
page 24.41
e

No voltage at double relay

® switch ignition on

® connect test light between:
terminal 86c and 85 (to coil terminal 15)
terminal 88z and 85 (to battery)
terminal 88b and 85 (to series resistances)

Test light Test light
lights does not light
- -
replace break in wire
double relay

Air-cooled

AFC No voitage at injectors, 2 4 4 0
troubleshooting =




24 Fuel Injection, AFC System

No triggering impulse from coil terminal 1

@ operate starter

@ pull multi-pin connector off control unit
® connect test light between terminal 1 and ground

-

Test light
flickers

Test light
does not flicker

-

Triggering impuise, checking

Possible causes:;

@ break in wire between terminal 1 on distributor and
terminal 1 on contro! unit multi-pin connector

@ breaker contacts in distributor bad or incorrectly
adjusted

® condenser ground connection

@ ignition coil bad

Controt unit has no ground connection

® switch on ignition

connector of control unit:
terminal 10 and &
terminal 10 and 18
terminai 10 and 17

@ test voltage between following terminals on multi-pin

Test light
lights

Test tight
does not light

e

replace defective
control unit

<

Possible causes:
® break in ground wire of control unit

2 4 4 1 No voltage at injectors,
» troubleshooting

Air-cooled AFC




Fuel Injection, AFC System 24

CAUTION

Do NOT touch or disconnect ignition cables
when engine is running or starter is cranked.

Disconnect wires in ignition system only when
ignition is switched OFF.

Connect and disconnect tester leads to ignition
system only when ignition is switched QFF.

When high tension cable {terminal 4 from coil)
is disconnected from distributor, always
connect it directly to ground using jumper
cable. Otherwise, engine must NOT be
cranked with starter (such as with compression
test).

Vehicles that have a defect in the ignition
system or are suspected of having one, may
only be towed with the connector from terminal
1 of the ignition coil (green wire) disconnected.

Fast charging may only be used for emergency
starting for up to 15 seconds maximum with no
more than 16.5 volts. Wait at least one minute
after each starting attempt.

Do NOT replace ignition coil with conventional
type coil.

Battery must be completely disconnected when
using are, spot, or electrical welding
equipment.

if components are heated above 80°C (176°F)
such as from paint drier or steam cleaner, wait
for componeants to cool down befare starting
engine.

Do NOT wash engine while it is running or
ignition iz switched ON.

Do NOT disconnect battery with engine
running.

Do NOT apply voltage to control unit to
simulate output signals.

CAUTION

When working on fuel system, always follow
these precautions on cleanliness

— thoroughly clean all unions and area near
connections before disconnecting

-— place removed parts on a clean surface and
cover over. Use paper or plastic sheet. Use
only lint-free cloths

— components which have been opened or
disassembled must be covered or sealed
carefully if repair cannot be carried out
immediately

— only install clean components

— only unpack replacement parts immediately
before they are installed

— do not use parts that have been stored
loose (for instance, in toolboxes)

— when fuel system is open, do not work with
compressed air if this can be avoided or
move car unless absolutely necessary

E-21

Digifant

Safety precautions 2 4 ] 4 2



24 Fuel Injection, AFC System

Technical data/specified values

Engine code MV
Type 2.1 liter 70 kW, 90 SAE net HP
Introduction October 1985
Part no.
Control unit 025 906 022
ignition timing checking spec. 3-7° before TDC
adjusting spec. 5 = 1° before TDC
® Test and adjustment conditions no. 1and 9
ldle adjustment
idie rpm 880 = 50 rpm
CO content 0.7 = 0.4 Vol. %
® Test and adjustment conditions no. 1t06,7, 8

Conditions and requirements:
1 - engine oil temperature min. 80°C (176°F)
2 — glectrical consumers turned off

3 — crankcase breather hose on oil breather
removed and closed tightly

4 — throttie valve switch turned on (continuity)
5 - idle stabilizer OK (valve vibrates and hums)
6 — ignition timing setling: OK

7 — connector {single connector) for idle stabilizer
control valve disconnected

8 — with ignition OFF, disconnect connector (single
connector) for oxygen sensor

9 - with engine running, double connector for
temperature sender disconnected and rpm
increased to 2000-2500 rpm by depressing
throtile

2 4 . 4 3 Technical data Digifant




Fuel Injection, AFC System 24

Engine code

MV

RPM limiter
{Control unit)
switch-off rpm:

5500-5800 rpm

ldle stabilizer:
valve (resistance)

continuity

current
# connector (single connector)
for control valve: disconnected

approx. 430 mA constant

connected

under load per following conditions:
® steering turned all the way

@ selector switch in drive position
¢ climate control switched on

® electrical consumers turned on

@ gngine cold

approx. 430 + 20 mA, fluctuating

depending on load
440-1000 mA

Power steering pressure switch
® measured ai idle speed
Steering: straight ahead

no continuity

Steering: turned all the way
(to either side)

Q display (continuity)

Fue! pump:
delivery quantity

min. 500 cm®/30 sec

Pressure regulator
@ fuel pressure measured at idle rpm
vacuum hose; connected

approx. 2.0 bar (29 psi)

vacuum hose: disconnected

approx. 2.5 bar (36 psi)

E-23

Digifant Technical data 24 = 44




24  Fuel Injection, AFC System

Engine code MV
Injectors
Spray pattern cone shaped
Note

ONLY connector connected is valve being checked

Voltage supply diode test lamp flickers
® ALL connectors disconnected, starter operated

Resistance
® measured on valve 15-200

Air flow sensor

Resistance between

terminals: 3 and 4 500-1000 O
2 and 3 change in resistance when air sensor plate is moved
1and 4 resistance dependent on temperature of

air flow sensor — see diagram

Temperature sender

» for engine temperature Q - 8
1000
® resistance dependent on coolant temperature — 900
see diagram at right EEEES AT
{ 800
7000 A 700
6000 Hy: N 600
5000 }4- X 500
Y LY
4000 - RN 400
3000 PR 300
2000 ’ K SSH 200
1000 e 100
A

0 10 20 30 40 50 60 70 80 380 100°C
32 50 68 86 104122140158 176 194 212°F

24-142

Temperature

2 4 ] 4 5 Technical data Dlglfant




24 Fuel Injection, AFC System

Fuel injection system, repairing
Technical data/specified value — pages 24.43-24.45

Note Rules of Cleanliness — page 24.42
Replace gaskets, sealing rings and spring clamps

T Fuel return line
Control vaive for

idie stabilizer
@ 8 checking — page 24.53
— e

Intake air distributor

20 Nm
{15 # Ib)

\
~
~
i \
/ Pressure —
regulator
® checking — page 24.55 Bolt
P ® coat with D2
S sealing compoun
/ 1 g pound
/ <. A
/
/
\
5 Nm (4 ft ib)

Injector

T-connection
& with connector for

pressure gauge

Fuel injection line
@ from fuel pump

24.46

Fuel distributor

® checking — page 24.56



Fuel Injection, AFC System 24

Cap
@ replace

CO-adjusting screw
o idle adjustment —
page 24.51

intake air sensor
& checking — page 24.57

Throttle housing
® basic adjustment of
throttle -—— page 24.37

ldle adjusting screw
® idle adjustment —
page 24.50

A

intake air hose

Throttle vaive switch

& removing and installing,
page 24.58

@ checking and adjusting,
page 24.59

Temperature sensor

® for intake air temper-
ature

® checking, see Intake
air sensor, checking ~—
page 24.57

5 Nm (4 ft Ib)

Gasket

24-183

Digifant Fuel injection system, 2 4 47
repairing u




24 Fuel Injection, AFC System

Fuel injection system components

Note

Electrical checking of ignition and fuel injection
system ~— pages 24.61, 24.62
Safety precautions — page 24.42

Connector

@ connect or disconnect only
with ignition off

@ o remove, press spring up

Control unit

e for fuel injection and
ignition system, oxygen
regulation

e installation location: on
trunk floor behind rear
seat or in cargo area,
in platform truck in
equipment box under ioad

Fuel pump relay

® to current supply for
fuel pump

® when turning ignition on
and off, relay must switch

surface perceptibly (requirement:
current supply relay and
control unit OK)
ldie stabilizer controf unit - \
® connect and disconnect only \ Current supply relay

with ignition off \ & for control unit, idle stabi-

® check idle stabilizer — lizer control unit, pwr. steer-
page 24.53 ing pressure switch, injectors,

® installation location: oxygen sensor heating and
in front of right control for fuel pump relay
tait fight terminal

® when switching ignition on
and off, relay must switch
perceptibly

® check connectors according
to current flow diagram

Relay adapter

@ check electrical connec-
tors according to wiring
diagram

24.48



Fuel Injection, AFC System 24

Thermostat
housing
Sealing ring —
Temperature sender —— .
® for engine temperature ~\

.

@ resistance dependent on )N
2N

coolant temperature,
specified value:
diagram. page 24.45

.

’\i ) L;\\/ N
\‘\)/“\____ Retaining spring
& not used on
syncro vehicles

ey e

- Gasket
Power steering pressure - /

switch 15 Nm (11 ft Ib)

#» check with engine running

& steering straight ahead:
no continuity

& turning as far as the
wheel will go: continuity

T~ Power steering pump

Connector

® for oxygen sensor heating

® check voltage with
ignition ON: approx. 12 ¥V

Connector -~
& for oxygen sensor heating
e resistance: continuity

@ checking — page 24.54

Ex
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24 Fuel Injection, AFC System

ldle checking

Note

it is important to follow the sequence when
perorming idle checking/adjusting.

- check timing, adjust it necessary
® lemperature sensor Il disconnected
® rpm — 2000-2500

- check idle speed and CO content, adjust if
necessary
# idie stabilization valve disconnected
@ (with ignition off) disconnect oxygen sensor

Note

The oxygen sensor must be disconnected with the
ignition off, to cancel the memory in the Electronic
Control Unit (ECU).

Test and adjustment conditions

— engine oil temp min, 80°C (176°F)

- all electrical consumers turned off (radiator fan
should not be running while performing checks or
adjustments)

-~ crankcase breather hose removed from oil vent
and plugged

-~ throttle valve switch operating properly (closed
when in idle position)

—- ignition timing within specifications

- idle stabilizer operating properly (with ignition
turned on, valve should vibrate and hum)

N ———
8%

The hose from charcoal cannister to air filter must be
pinched closed. See arrow

Connecting test equipment

WARNING

Ignition must be turned off when connecting
test equipment.

— connect VW 1367 tester for ignition timing and
rpm display functions

- using adapter VW 1473, connect tester VW 1367
to terminal 1 of ignition coil

24 L] 5 0 ldle checking Digifant




Fuel Injection, AFC System 24

— connect CO tester to adapter on left exhaust pipe,
using Sun tool 120.239

idie speed and CO content, checking
and adjusting

-— with ignition switched off, disconnect oxygen
sensor connector (1) and idle stabilizer control
valve connector (2)

- check idle speed rpm, correct if necessary using
adjusting screw (1)
® specification: 880 = 50 rpm

-~ check CO content
# specification: 0.7 + 0.4% vol.

For CO adjusting, remove screw cap as follows:
— drill CO adjusting screw cap using
2.5mm (0.098 in.) drill
- thread 3mm (0.137 in.) sheet metal screw into
drilled hole
- grasp screw with pliers, pull out cap

Set idie speed and CO content by alternately turning

adjusting screws (1 and 2) to obtain specifications

- reconnect oxygen sensor connector and idle
stabilizer control valve connector

— let engine idle approx. 2 minutes

— check CO content, correct if necessary by
repeating adjusting procedure

F-7

P ldie speed/CO content, 2 4 51
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24 Fuel Injection, AFC System

ldle speed/CO content, checking and
adjusting, continued

Check oxygen regulation function as follows:

— remove hose (1) from pressure regulator {2} and
plug

CO should increase briefly, then drop in value.

~— secure CO adjusting screw with new safety cap

Note

CO content is altitude dependent, refer to the
following chart to compensate for the altitude of the

workshop.

CO (Vol. %)

7 R

6

5

4

3

2

1 Lo

0 T A I

0 500 1000 1500 2000 Meters

1640 3280 4920 6560 Feet
Height above sea level l 24132 ]

Example: At 1600 meters (approx. 1 mile) CO
should be 5% + .5%

— with ignition switched off, disconnect oxygen
sensor
e CO content should correspond to chart
according to elevation of workshop

— re-connect oxygen sensor
® CO content must read within specifications:
0.3 to 1.1% (not dependent upon elevation with
sensor connected)

Note

After adjusting, the hoses for the crankcase must be
reconnected. If the control current and the CO
content change, this is not due to an improper
adjustment, but rather to oil dilution caused by short
distance driving. With long distance drives, the
amount of fuel in the oil will be reduced and the CO
value will normalize again. A short-term solution
would be an oil change.

24 52 idie speed/CO content, Digifant
L] checking and adjusting




Fuel Injection, AFC System 24

Idle stabilizer, checking

1st check (function)

Ry

Yy

=

SR
229

- switch ignition ON
¢ idle stabilizer vailve 1 must vibrate and hum.

if OK,
go ahead with 2nd check

i NO,
remove connector from valve 1 and check resistance
of valve with VW 1315 AA

@ specified value: display (continuity)

I specified value NOT obtained
- replace valve

if specified value IS obtained

-— re-connect connector to valve and check electrical
connections on control unit relay adapter (in front
of right tall light) according to wiring diagram

If electrical connections OK
— replace idle stabilizer control unit

2nd check (reguiatdr)
Requirements
Engine oil temperature min. 80°C
Electrical consumers turned OFF
No leaks in intake air system
Ignition timing OK
ldle rpm OK
CO-content OK

- remove crankcase breather hose and close tightly
- connect tester VW 1315 A/1 with adapter VW
1315A/2 to idie stabilizer valve 1
— let engine idle
® specified value: approx. 430 = 20 mA

(fluctuating)
S
2 ]
|
f"
&
24-175

-— Disconnect connector 2
® specified value: approx. 430 mA constant

If test conditions have been met and specified values
are NOT obtained
- replace idle stabilizer control unit

F-9
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24 Fuel Injection, AFC System

Oxygen sensor and oxygen
regulation, checking

Engine code MV
Reqguirement

Engine oil temperature min. 80°C (176°F)

Note

There must be no leaks in the exhaust system
between the cylinder heads and the catalytic
converter

— connect CO test equipment hose to the sampling
point on left exhaust pipe using Sun 120.239
adapter (arrow)

Test step |

— let engine run approx. 2 minutes at idle and read
CO-content

RS oo
T

—- check function of oxygen regulation
— pull hose 1 off pressure regulator 2 and pinch off
& CO content must rise briefly and then drop
again (regulation)

If NO
~— use Test step II to determine if control unit or
oxygen sensor is defective

Test step 11

- disconnect connector 1 and hold control unit wire
caonnector to ground,
® CO content must rise

— connect control unit wire connector to +
connector of alternator
® CO content must drop

f NO
— check wire connection on control unit,
page 24.62 test step Il

if OK
— replace control unit

Note

If test step 1 is not OK but test step I is OK, the
oxygen sensor is defective.

2 4 5 4 Oxygen sensor, Digifant
™ checking




Fuel Injection, AFC System 24

Pressure regulator, checking

The pressure regulator regulates the fuel pressure in
relation to the intake manifold pressure.

~— connect pressure measuring equipment VW 1318
with adapter VW 1318/17 and hose 1o t-connection
1 of fuel line

CAUTION

The switch (arrow) on the pressure measuring
equipment must remain closed during the
measuring process.

-~ run engine at idle and measure fuel pressure
® specified values

vacuum hose on
pressure regulator

connected
disconnected

bar (PSI)

approx. 2.0 (29)
approx. 2.5 (36)

o Pressure regulator, 2 4 55
F-11 ‘ D'gifant checking ]



24 Fuel Injection, AFC System

Fuel injectors, checking Voltage supply, checking

Injector spray pattern, checking CAUTION

- remove injectors in pairs, (connectors and fuel
lines remain connected)
~ disconnect connector from second pair of injectors

Avoid short circuits at the connector terminals,
otherwise the control unit can be damaged.

i B o .

— operate starter briefly, observe spray pattern: — remove all connectors from injectors and connect
® spray pattern must be cone shaped voltage tester US1115 on one connector (arrow)
) — operate starter
— re-install injectors ® LED must flicker
i NO
Note -— see electrical checks, page 24.61, 24.62,

. . test steps 1 and 5 or control unit defective
When installing, make sure seals (1) are present. € P

Checking for leaks

- disconnect all connectors from injectors
-~ remove injectors in pairs (fuel lines remain
connected)
- switch ignition on for about 5 seconds
® no more than 2 drops per minute per injector
may leak out

2 4 5 6 Fuel injectors, Digifant
= checking




Fuel Injection, AFC System 24

Intake air sensor, checking Intake air temperature sensor, checking (arrow)

- remove connector and hose from intake air
sensor and test with digital multimeter US1119
using adapter VW 1315A1

Potentiometer, checking

- measure between terminals 3 and 4
specified value: approx. 0.5-1.0 k

-— move air sensor flap and measure resistance
between terminals 2 and 3

® specified value: resistance change

- measure resistance between terminals 1 and 4
® specified value:
20°C = 23 -2.7k
over 20°C = () less
under 20°C =  greater
(20°C = 68°F)

Hpor intake air sensor,
F-13 D'glfant checking 2 4 ] 5 7



24 Fuel Injection, AFC System

Throttle valve switch, removing and Throttle valve switch, checking and
installing adjusting

— remove throttle valve housing
Note

The throttle valve switch supplies the following
information to the control unit:

Throttle valve closed

~- injection quantity for idle

- switching off the injection quantity during
deceleraton fuel shut-off

— ignition point setting in idle (DLS function)

Throttle valve completely open

— injection guantity for full throttle

2—ep
=
1 2 [2t-152]

- remove throttle valve switch 4 in sequence
numbered 1 to 5
- installation is reverse of removal

— check continuity of throttle valve switch at
connector 1
® switch must display continuity only during idle
and full throttle position of throttle valve switch

2 4 5 8 ) Digifant
] Throttle valve switch




Fuel Injection, AFC System 24

Throttle valve switch
checking, continued

— ppen throttle vaive and close slowly. While doing
s0, check switching point (continuity) of switch
with feeler gauge at idle stop of throttle valve
lever
® switching point: gap (a) — 0.05-0.10 mm

{0.002-0.004 in) before idle stop

— It necessary, adjust gap (a) with eccentric screw 3
(first loosen screw 2)

Note
Proper adjustment is important.

If gap (a) too LARGE
— engine will surge when throttied slightly

if gap {a) toc SMALL

—cold engine will stall out when given gas and
warm engine will have NO fuel deceleration shut-
off or DLS function at idle

MNote

The limiting screw for basic throttle valve adjustment
must not be changed.

If the screw is turned by mistake, it will be necessary
to carry out a basic adjustment of the throttle valve
page 24.37.

Throttle valve switch voltage,
checking

1 V)R

2
N
/('
L1
CAUTION

Do not connect test light to throttie valve switch
connectars IF control unit is connected.

— disconnect connector 2 from connector 1 of
throttle valve switch

- switch ignition ON

— measure voltage on connector 2
® specified value: approx. 5 volts

if NO
— check for break in wiring or control unit is
defective

F-15
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24 Fuel Injection, AFC System

Deceleration fuel shut-off Fuil throttle enrichment, checking
Requirement Requirements
Engine oil temperature min. 80°C Engine oil temperature min. 80°C (176°F)
Fuel shut-off will occur only when: RPM gauge connected
@ throttle is closed CO tester connected (if catalytic converter
® coolant temperature is above 50°C (122°F) present;) on sampling point using Sun 120.239
® engine speed is above 1250 rpm adaptor

® engine speed was above 2600 rpm

— let engine idle about 2 minutes

—_

- bridge connections in connector 2 with side of

double adapter VW 1490 and give slight amount — remove cpnnecter 2 from connector 1 of throttle
ot gas valve swiich
— slowly increase engine speed to about 4500 rpm
® engine rpm must vary (surge, then deceleration @ connections in connector 2 not bridged
. g:,z;z[}f \2:;: ge gins) — check CO and record
® temperature sender for engine temperature — bridge connections in connector 2 with r side of
defective double adapter VW 1490
® control unit defective e CO must raise at least 1 vol.% over recorded
value

If NO, check for

— break in wiring .

— temperature sender for engine temperature
defective

— control unit defective

2 4 6 0 Deceleration fuel shut-off Digifant
] Full throttle enrichment, checking




Fuel Injection, AFC System

24

Electrical testing — ignition and

injection system

Requirements

Battery OK

Fuel pump and fuel pump relay OK

ldle stabilizer control unit OK

Note

Internal resistance of the test equipment and ambient
temperature have a strong influence on test results,
digital multimeter US1118 should be used to perform

testing,

The specified values given are for ambient
temperatures of 0° to +40°C (32°-104°F)

If the measured value deviates from the specified
vaiues, determine fauli according to current flow
diagram. Check wiring and connectors before

replacing any parts.

CAUTION

test leads.

To avoid damage o circuitry, switch to the
proper measuring range before connecting the

=ﬂ3
{

14

%&&&&&&B&&&&&
}oonnasdnLA

i
=25 [24-150

Measuring range: switch to voitage measurement
Test {Connector) To test Test conditions, Specified values:
step: terminal: additional steps:
1 13 + 14 control unit switch ignition ON approx. battery
14 + 19 voltage supply voltage
2 13 + 25 wire to ignition coil ignition switched ON approx. battery
terminal 1 voltage
3 1+ 13 wire from starier Disconnect connector from injectors. min. 8 V
terminal 50 and from | Operate starter (selector switch in P
adapter for idle or N)
stabilizer control unit
terminal 50
4 bridge wire to fuel ignition switched ON fuel pump must
3+ 13 pump relay run audibly
Digifant 24.61
F-17 g Electrical testing »




24  Fuel Injection, AFC System

Requirements
Switch ignition OFF
Measuring range: switch to resistance measurement Q
Test {Connector) To test Test conditions, Specified values:
step: terminal: additional steps:
5 12 + 14 injectors connect only one injector 15-20 O
at a time
6 6 + 10 temperature sender see diagram,
for engine temp page
7 6 + 11 throttie valve switch | throttle valve:
® closed continuity
® slightly open to shortly w
before full throttle
@ completely open continuity
8 6 + 17 intake air sensor 05-10kQ
17 + 21 potentiometer move air flow sensor change in resistance
9 6+ 9 intake air temperature see diagram,
sender in intake air page
sensor
10 6 + 8 wiring to Hall sender | remove connector from Hall sender continuity
6 + 18 and bridge all three connectors
11 2+ 13 wiring to oxygen disconnect connector to oxygen sensor continuity
sensor and hold green wire to ground (—)
re-connect oxygen sensor wiring o ()
Note

For additional tests of ignition parts of the digifant

system as well as Hall sender test see Repair Group

28.
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