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·' All rights reserved. All information contained in this manual is based on the latest 
product information available at the time of printing. The right is reserved to make 
changes at any time without notice. No part of this publication may be reproduced 
without the prior written permission of the publisher. 
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How does this Troubleshootil 

Together with the necessary tools and 
should help you to quickly locate and eli 

Finding your way: 

• verify complaint (check customE 
determine if a problem really exi ~ 

if possible have customer show 

• find symptoms in table of conte1 

• turn to proper page 
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LSCHAFT 

9d on the latest 
served to make 
be reproduced 

How does this Troubleshooting guide work? 
Together with the necessary tools and equipment this guide 
should help you to quickly locate and eliminate troubles. 

Finding your way: 

• verify complaint (check customer's complaint to 
determine if a problem really exists.) Road test and 
if possible have customer show you what happens. 

• find symptoms in table of contents 

• turn to proper page 

How to check: 

Symptom (example) 

• be sure test con 

• upper box lists m ost probable trouble 

• start to check h 

• result of check 

- go to next bo 
trouble is fou 

·e 

<or follow arrow unti I 
nd and corrected 

' 

.. 

How to use this guide 

Engine does not start 

• no mistakes in starting procedure 

• check for fuel in tank 

• cranking speed at least 150 rpm 

t 
No voltage at stop solenoid 

- connect test lamp to stop solenoid 
-switch ignition on 

lamp lights up I lamp does not light up -
' ,~ 

Possible causes: 

• No.9 fuse defective 

• Fault in wire from relay plate 
to stop solenoid 

It 

Stop solenoid loose or defective 

-check stop solenoid for tight fit 

stop solenoid clicks l does not click 

1 
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Engine difficult to start or does not start 

Check these first: 

• no mistakes in starting procedure 

• fuel in tank 

• cranking speed at least 150 rpm 

No voltage at stop solenoid 

- connect test lamp to stop solenoid 
-switch ignition on 

lamp lights up lamp does not light up 

Stop control loose or defective 

- check stop solenoid is tight 
- switch ignition off and on 
-stop solenoid should click 

stop solenoid clicks does not click 

Glow plugs not working 

-check current supply 

test lamp lights up lamp does not light up 

2 

Starting cold engine 

-pull cold start knob out fully. 

...:.. turn ignition key to pre-glow position and hold 
until warning lamp goes out. 

-start engine as soon as warning lamp goes out. 

-when engine has started, push cold start knob in 
fully after engine has been running for about 
1 minute. 

Starting warm engine 

Pre-glowing not necessary, engine can be started 
right away. 

Possible causes: 

• No.9 fuse defective 

• Fault in wire from relay board to stop solenoid · 

Replace stop solenoid 

Current supply, checking 

- connecttest lamp between glo\ 
cylinder no. 4 and ground I 

:._turn ignition key to pre-glow po 
test lamp must light up 
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glne 

t knob out fully. 

key to pre-glow position and hold 
lamp goes out. 

as soon as warning lamp goes out. 

has started, push cold start knob in 
gine has been running for about 

1ngine 

t necessary, engine can be started 

s: 
1fective 

from relay board to stop solenoid · 

)lenoid 

Current supply, checking 

- connecttest lamp between glow plug of 
cylinder no. 4 and ground 

:...._turn ignition key to pre-glow position, 
test lamp must light up 

Engine difficult to start or does not start 

I 

3 
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Engine difficult to start or does not start 

·1 from page 2 l Glow plugs, checking 

l - remove glow plug wire and bus 
- connect test lamp to positive c, 

Glow plugs defective battery and in turn to each plug 

-check glow plugs 
.. -lamp lights up- glow plug OK 

-lamp does not light up- glow 1 

no faults found I fault found and corrected 

+ I 
I 

- I 

Air in fuel system 

- bleed fuel system .r--
no faults found I fault found and corrected 

t ' I 

Fault in fuel system • Fuel system, bleeding 

- loosen one injector line and check if fuel 
is delivered. Note 

' 

I fuel not delivered fuel delivered ... Possible causes: Only early production filters have -- vent screw (2) and water drain plu 

t • Fuel lines kinked, blocked or leaking fuel in filter is normally enough tc 

• Fuel filter blocked entering system. 
Injector lines not connected in correct order 

• Winter only: ice or wax in fuel If bleeding is necessary on vehicl 

-check lines (marked A, B, C, D) • Tank breather blocked 
.. ; 

~-
prime pump, bleed system at inje 

A-cylinder No.1, 8-cylinder No.3 
- loosen vent screw (2) on top J C-cylinder No.4, D-cylinder No.2 

no faults found I fault found and corrected 
- prime pump at (3) until fuel e1 

free of bubbles 

t 
- tighten vent screw 
- loosen fuel line connectors of 

I go to page 6 I I 
,, -turn engine with starter witho 

fuel emerges from open fuel II 
- tighten fuel line connectors 

I 

4 
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~s: 

nked, blocked or leaking 

ocked 

ice or wax in fuel 

er blocked 

Glow plugs, checking 

- remove glow plug wire and busbar 
- connect test lamp to positive connector of 

battery and in turn to each plug 
-lamp lights up- glow plug OK 
-lamp does not light up- glow plug not OK 

Fuel system, bleeding 

Note 

Only early production filters have prime pump (3), 
vent screw (2) and water drain plug (4). Remaining 
fuel in filter is normally enough to prevent air from 
entering system. 

If bleeding is necessary on vehicles without 
prime pump, bleed system at injector line connections 

- loosen vent screw (2) on top of filter 
- prime pump at (3) until fuel emerges at vent screw 

free of bubbles 
- tighten vent screw 
-loosen fuel line connectors of two injectors 
-turn engine with starter without pre-glowing until 

fuel emerges from open fuel line connectors 
-tighten fuel line connectors 

Engine difficult to start or does not start 

I 

5 
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Engine difficult to start or does not start 

I from page 4 J 
t 

Injection timing incorrect 

-check timing 

timing OK timing not OK, adjust 

t 
Injectors defective 

- check injectors 
- loosen injector connections one after the other 

and cneck if all cylinders are firing 

one or more cylinders all cylinders firing ..... not firing 

Mechanical fault in engine _.. .. 
- check valve clearance 
- chec·k compression 

repair engine 

Injection pump defective ~ 
-try fitting a new injection pump 

no faults found fault found and corrected 

~~ 

l END I 

6 

Possible causes: 

• Injectors dirty, defective, pressure incorrect 

• Check and repair injectors. See Repair Manual 

Possible causes: 

• Valves badly out of adjustment 

• Valves sticking, leaking 

• Piston rings broken, worn 

Note 

If injection pump is defective, new pump must be 
installed. Repairs can only be done with pump 
test stand. 

See Repair Manual for removing and installing 
injection pump 

Injection timing, checking 

- set engine to TDC of No.1 cylind' 
- remove plug from plug cover 
- install adaptor and small dial gau 

(0-3.0 mm/0-0.118 in.) with 2.5 mm 
preload in place of plug 

- turn crankshaft counter clockwis' 
dial gauge needle stops moving 

-zero gauge with 1 mm (0.039 in.) p 
-turn crankshaft clockwise until m 

in line with reference mark. Dial g 
show lift of 0.83 mm (0.032 in.) 

- if necessary loosen pump bolts a 
0.83 mm (0.032 in.) by turning pun 
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defective, pressure incorrect 

air inj(:lctors. See Repair Manual 

ut of adjustment 

~.leaking 

-oken, worn 

is defective, new pump must be 
scan only be done with pump 

al for removing and installing 

Injection timing, checking 

- set engine to TDC of No.1 cylinder 
- remove plug from plug cover 
-install adaptor and small dial gauge 

(0-3.0 mm/0-0.118 in.) with 2.5 mm (0.098 in.) 
preload in place of plug 

-turn crankshaft counter clockwise slowly until 
dial gauge needle stops moving 

-zero gauge with 1 mm (0.039 in.) preload 
-turn crankshaft clockwise until mark on flywheel is 

in line with reference mark. Dial gauge should 
show lift of 0.83 mm (0.032 in.) 

- if necessary loosen pump bolts and set lift to 
0.83 mm (0.032 in.) by turning pump 

Engine difficult to start or does not start 

I 

7 
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Engine difficult to start or does not start 

8 

No voltage at terminal 30 of glow plug relay 

-connect test lamp to terminal30 of relay 

Lamp lights up Lamp does not light up 1-

Glow plug relay not working 

-connect lamp to relay terminal86 
-turn key to glow plug position 

Lamp lights up 

Repair connection from 
relay terminal 85 
to ground or replace 
relay 

T 
~ 

' 

Lamp does not light up 

Repair connection from 
ignition switch to relay 
terminal 86 or replace 
ignition switch 

T 
I END I 

... 

F 87 87 = = 
86~ © ~85 86~ © ~85 

To ~3o 0
L 

To ~ .0 30 L 

l94-157l [ 94 ~1@ 

through 1977 from 1978 

Possible causes: 

• Fault between relay board terminal 30 and 
relay terminal30 

• Relay board defective, replace 

From 1978 only 

- check glow plugs after lamp went out and 
during starting 

• when temperature controlled preheat period 
has ended (lamp went out) there should still 
be voltage at plugs for additional10 to 25 
seconds. Do not operate starter for this test. 
If no voltage is present at plugs, replace relay 

• when starter is engaged there should be 
voltage at plugs. If no voltage, repair wire 
from terminal 50 of relay to relay plate and 
replace relay J 52 

Bulb defective 

-check bulb 

Warning lamp 
lights up 

Warn in 
light u~ 

Glow plug relay or en~ine temperatL 
sender defective 

- check operation of relay 

Lamp lights up 
correctly 

Replace engine 
temperature sender 

,, . ~ 

Lamp c 
correct 

Replac 
r~lay 
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500 ~ 
15 II I 86~ © ~85 

To ~ 0 30 L 
~ 

[?4 - 18~1 

from 1978 

~s: 

en relay board terminal30 and 
al30 

defective, replace 

s after lamp went out and 

tture controlled preheat period 
np went out) there should still 
>lugs for additional10 to 25 
tot operate starter for this test. 
:; present at plugs, replace relay 

s engaged there should be 
~s. If no voltage, repair wire 
50 of relay to relay plate and 
J 52 

" 
' 

Bulb defective 

-check bulb 

Warning lamp Warning lamp does not 
lights up light up replace bulb 

Glow plug relay or engine temperature 
sender defective 

- check operation of relay 

Lamp lights up Lamp does not light up 
correctly correctly 

Replace engine Replace glow plug 
temperature sender relay 

· t t 
' ~ I END I . ' 

\· L. 
-..\\ .. ! 

Glow plug warning light not working 

- -~ Check glow plug warning lamp --
-pull glow plug relay off 
- remove relay board 
-connect terminal "L" in relay socket to ground 
-switch ignition on: Glow plug warning lamp 

should light up 

Note I 
_., Engine temperature sensor and coolant 

temperature sending unit are installed 
~ --

in same housing. 

-"' Check operation of relay ... 

- pull red/white wire off engine temperature sensor -
and let hang free 

-switch ignition on: warning lamp should light up 
after about 60-80 (max. 120) seconds. 

-ground red/white wire: warning lamp should 
go out. 

9 
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Idle wrong or rough 

Check this first: 

• Engine must be at operating temperature 

Idle incorrectly adjusted 

- check and adjust idle speed 

No faults found 

Throttle controls stiff 

- check controls 

No faults found 

Fault found and 
corrected 

Fault found and 
corrected 

Fuel hose between injection pump 
and fi Iter loose 

- check connections for tightness 

Connections tight Connections loose 

Injection pump bracket (rear mounting) cracked 
or broken 

- check bracket 

Bracket OK Bracket not OK 

10 

Possible causes: 

• Accelerator cable stiff or incorrectly adjusted 

• governor lever on pump loose 

Replace hose or secure with clamps 

Replace bracket 

Idle speed, adjusting 

- measure idle speed with adapt! 
together with Bosch dwell-tach 
console 1 of diagnosis stand) d 
TDT-12 or equivalent 

Accelerator cable, adjusting 
- with pedal in full throttle posit I 

with nuts (1) so that pump IOV( 

(arrow) free of strain 
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;: 

able stiff or incorrectly adjusted 

1r on pump loose 

r secure with clamps 

0 

Idle speed, adjusting 

- measure idle speed with adapter VW 1324 
together with Bosch dwell-tach EWAW 116 C (from 
console 1 of diagnosis stand) or Sun dwell-tach 
TDT-12 or equivalent 

Accelerator cable, adjusting 
-with pedal in full throttle position, adjust cable 

with nuts (1) so that pump lever contacts stop 
(arrow) free of strain 

Idle wrong or rough 

-engine at operating temperature 50-70°C 
(122-158°F) 

-adjust idle to 775-825.rpm with 
adjusting screw (arrow) 

- tighten lock nut and seal it 

11 

I 
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Idle wrong or rough 

I from page 10 I 
Air in fuel system 

- bleed system 

No faults found Fault found and corrected 

t 
Fuel supply defective 

- check fuel system 

No faults found Fault found and corrected 

t 
Mechanical fault in engine 

- check valve clearance 
-check compression 

repair engine 

+ 
Injectors defective 

-check injectors 
- loosen injector connections one after the other 

and check if all cylinders are firing 

All cy linders firing One or more cylinders 
not firing 

+ 
I go to page 14 I 

12 

Possible causes: 

_., 
~ 

• Fuel filter blocked 
• Fuel return line and injector pipes leaking, dirty, 

kinked or squeezed at connections 

..... Possible causes: ~ 

• Valves badly out of adjustment 

• Valves sticking, leaking 

• Piston rings broken, worn 

_., 
Possible causes: 

• Injectors dirty, defective 
• Heat shields under injectors defective 

Note 

Checking and repairing injectors is described in 
Repair Manual 

~ --,. 
, 

··l 

Fuel system, bleeding 

Note 

On ly early production filters have 
vent screw (2) and water drain plu 
in filter is normally enough to pre· 
entering system. 

If bleeding is necessary on vehic l 
prime pump, bleed system at inje( 
For vehicles with prime pump, ble 

- loosen vent screw (2) on top of 
- prime pump at (3) until fuel em 

screw free of bubbles 
- tighten vent screw 

- loosen fuel line connectors of 
-turn engine with starter withOl 

fuel emerges from open fuelli 
-tighten fuel line connec~ors 
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s: 

)C ked 
ne and injector pipes leaking, dirty, 
Jeezed at connections 

s: 

out of adjustment 

ng, leaking 

::Jroken, worn 

's: 

y, defective 
under injectors defective 

·epairing injectors is described in 

Fuel system, bleeding 

Note 

Only early production filters have prime pump (3), 
vent screw (2) and water drain plug (4). Remaining fuel 
in filter is normally enough to prevent air from 
entering system. 

If bleed ing is necessary on vehicles without 
prime pump, bleed system at injector line connections. 
For vehicles with prime pump, bleed as follows: 

- loosen vent screw (2) on top of filter 
- prime pump at (3) until fuel emerges at vent 

screw free of bubbles 
- tighten vent screw 

-loosen fuel line connectors of two injectors 
-turn engine with starter without pre-glowing until 

fuel emerges from open fuel line connectors 
-tighten fue l line connectors 

Idle wrong or rough 

I 

13 
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·Idle wrong or rough 

Injection timing incorrect 

-check timing 

Timing OK T Timing not OK, adjust 

Mechanical fault in engine 

-check engine mountings 
- check valve clearance 
- check compression 

Repair engine 

~ 

Injection pump defective 

-try fitting a new injection pump 

No faults found T Fault found and corrected 

T 
~ 

14 

~ 

~ 

Possible causes: 

• Engine mountings loose or worn 

• Valves badly out of adjustment 

• Valves sticking, leaking 

• Piston rings broken, worn. 

Note 

If injection pump is defective, new pump must be 
installed because repairs can only be done with 
pump test stand. 

See Repair Manual for removing and installing 
injection pump 

.c -

Injection timing, checking 

- push in cold start knob 
- set engine to TDC on No.1 cylin' 
- remove plug from plug cover 
-install adaptor and small dial ga 

(0-3.0 mm/0-0.118 in.) with 2.5 m1 
in place of plug 

-turn crankshaft counter clockwi 
gauge needle stops moving 

-zero gauge with 1 mm (0.039 in.) 
-turn crankshaft clockwise until 

in line with reference mark. Dial 
lift of 0.83 mm(0.032 in.) 

- if necessary loosen pump bolts 
to 0.83 mm (0.032 in.) by turning 
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:ings loose or worn 

)Ut of adjustment 

1g, lea'king 

1roken, worn. 

J is defective, new pump must be 
•e repairs can only be done with 

Jal for removing and installing 

Injection timing, checking 

- push incold start knob 
-set engine to TDC on No.1 cylinder 
- remove plug from plug cover 
- install adaptor and small dial gauge 

(0-3.0 mm/0-0.118 in.) with 2.5 mm (0.098 in.) preload 
in place of plug 

-turn crankshaft counter clockwise slowly until dial 
gauge needle stops moving 

- zero gauge with 1 mm (0.039 in.) preload 
-turn crankshaft clockwise until mark on flywheel is 

in line with reference mark. Dial gauge should show 
lift of 0.83 mm(0.032 in.) 

- if necessary loosen pump bolts and set lift to 
to 0.83 mm (0.032 in.) by turning pump 

Idle wrong or rough 

/ I 

15 
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Exhaust smoke black, white, or blue 

Check these first: 

• Engine at operating temperature 
• Car driven in correct gear (not too low) 

Air cleaner or fuel filter dirty 

-clean or renew element, renew fuel filter 

No faults found Fault found and corrected 

Maximum engine speed incorrect 

-check and adjust maximum speed 

No faults found Fault found and corrected 

Injectors defective 

- check injectors 

No faults found Fault found and corrected 

16 

Possible causes: 

• Injectors leaking 

• Sticking or br.oken nozzle needles 

• Injection pressure too low 

Note 

Checking and repairing injectors is described in 
Repair Manual 

A 

Maximum engine speed, adjusting 

- measure speed with adapter VV 
Bosch dwell-tach EWAW 116 C 
diagnosis stand) or Sun dwell-t< 
or equivalent 
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1 

ing 

oken nozzle needles 

sure too low 

1pairing injectors is described in 

C]_ 

Maximum engine speed, adjusting 

- measure speed with adapter VW 1324 together with 
Bosch dwell-tach EWAW 116 C (from console 1 of 
diagnosis stand) or Sun dwell-tach TDT-12 
or equivalent 

Exhaust smoke black, white, or blue 

- run eng ine at max. speed and adjust to 
5400-5450 rpm with adjusting screw (arrow) 

- tighten lock nut and seal it 

17 

I 
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Exhaust smoke black, white, or blue 

Injection timing incorrect 

-check timing 

Timing OK I Timing not OK, adjust 

T 
Injection pump defective -"''Il' 

-try fitting new injection pump 

No faults found T Fault found and corrected 

T 
Mechanical fault in engine 

- check valve clearance .... 
-check compression 

..,. 

Repair engine 

+ I END I 

18 

""" 

Note 

.. 
' 

If injection pump is defective, new pump must be 
installed. Repairs can only be done with pump 
test stand. 
Removing and installing injection pump is described 
in Repair Manual 

Possible causes: 

• Valves badly out of adjustment 

• Valves leaking 

• Valve stem seals defective 

• Valve guides worn 

• Piston rings sticking 

• Cylinder/Pistons worn 

• Cylinder head gasket leaking 

• Restriction in exhaust system 

--
~ 

--
Injection timing, checking 

- push in cold start knob 
-set engine to TDC on No. 1 cylind 
- remove plug from plug cover 
-install adaptor and small dial gau 

(0-3.0 mm/0-0.118 in.) with 2.5 mm 
in place of plug 

-turn crankshaft counter clockwis 
gauge needle stops moving 

-zero gauge with 1 mm (0.039 in.) p 
-turn crankshaft clockwise until rr 

in line with reference mark. Dial! 
lift of 0.83 mm (0.032 in.) 

- if necessary loosen pump bolts a 
0.83 mm (0.32 in.) by turning pum1 
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I is defective, new pump must be 
>can only be done with pump 

stalling injection pump is described 
I 

>ut of adjustment 

als defective 

NOrn 

.ticking 

:>ns worn 

I gasket leaking 

exhaust system 

Injection timing, checking 

- push in cold start knob 
- se.t engine to TDC on No. 1 cylinder 
-remove plug from plug cover 
-install adaptor and small dial gauge 

(0-3.0 mm/0-0.118 in.) with 2.5 mm (0.098 in.) preload 
in place of plug 

-turn crankshaft counter cl~ckwise slowly until dial 
gauge needle stops moving 

-zero gauge with 1 mm (0.039 in.) preload 
-turn crankshaft clockwise until mark on flywheel is 

in line with reference mark. Dial gauge should show 
lift of 0.83 mm (0.032 in.) 

- if necessary loosen pump bolts and set lift to 
0.83 mm (0.32 in.) by turning pump 

Exhaust smoke black, white, or blue 

I 
.~ 

19 
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Poor output/performance 

20 

Check these first: 

• speedometer OK 

• standard tire size and type 

• wheels free (brakes, bearings) 

• clutch and clutch clearance OK 

• vehicle properly run-in (over 3000 miles) 

Injection pump not reaching full throttle 

- check throttle controls 

No faults found I Fault found and corrected 

Engine not reaching maximum speed 

-check and adjust maximum speed 

Maximum speed OK 

Air cleaner dirty 

- clean or renew element 

No faults found 

Maximum speed not OK, 
adjust 

Fault found and corrected 

Road test instructions: 

• increase tire pressures to 3 psi above normal 

• engine and transm. must be warm 

• dry level asphalt road 

• normal wind conditions 

• take average of measurements in both directions 

• determine maximum speed over measured test 
stretch (1 mile) with stop watch 

Possible causes: 

• Accelerator pedal travel restricted 

• Accelerator cable incorrectly adjusted 

• Governor lever on pump loose 

I,....,.. 
Accelerator cable, adjusting 

-with pedal in full throttle positio1 
nuts (1) so that pump lever conta 
free of strain 

Maximum engine speed, adjusting 

- measure speed with adapter VW 
Bosch dwell-tach EWAW 116C(f 
diagnosis stand) or Sun dwell-ta1 
or equivalent 
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ltlons: 

ressures to 3 psi above normal 

.nsm. must be warm 

~ It road 

b ndltions 

~
measurements in both directions 

I mum speed over measured test 
) with stop watch 

ldal travel restricted 

\ble incorrectly adjusted 

r on pump loose 

~---~ 

Accelerator cable, adjusting 

-with pedal in full throttle position, adjust cable with 
nuts (1) so that pump lever contacts stop (arrow) 
free of strain 

0 

Maximum engine speed, adjusting 

- measure speed with adapter VW 1324 together with 
Bosch dwell-tach EWAW 116C(from console 1 of 
diagnosis stand) or Sun dwell-tach TDT-12 
or equivalent 

Poor output/performance 

- · run engine at max. speed and adjust to 
5400-5450 rpm with adjusting screw (arrow) 

- 1 tighten lock nut and seal it 

21 

I 
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. 
~ . . ~· 

i l 
~ 

I 

Poor output/performance 
I 

I from page20 I 
' Fuel filter blocked 

I 
~ 

-check fuel filter 
"I 

I 
Filter OK Filter blocked -- Note Replace filter --

+ 
When replac ing fuel filter, bleed system 

Air in fuel system 

- bleed fuel system - Fuel system, bleeding 
I 

No faults found Fault found and corrected I ~ Note 

+ Only early production filters have 1 
I vent screw (2) and water drain plug I 

Fuel pipes defective . Possible causes: in filter is normally enough to prev 
I 

• Fuel lines dirty 
entering system. · 

-check fuel flow, return and injection lines and _., 
• Winter only: ice or wax in fuel lines 

If bleeding is necessary on vehicle: 
tank breather - prime pump, bleed system at injecto 

• Injector lines kinked or squeezed at connections For vehicles with prime pump, bleed 
No faults found Fault found and corrected (min. dia. 2 mm) 

+ 
• Injector lines not connected in correct order - loosen vent screw (2) on top of 1 

. - prime pump at (3) until fuel erne 
• Tank breather blocked free of bubbles 

Injectors defective - tighten vent screw 

' _., - loosen fuel line connectors oft - check injectors --- Possible causes: 
-turn engine with starter withou1 

Injectors OK Injectors not OK • Injectors leaking, dirty 
I fuel emerges from open fuel lin 

Replace injectors 
I 

-tighten fuel line connectors • Nozzle needles sticking or broken 

+ • Injection pressure incorrect 

I go to page 24 ., • Heat shields under injectors, defective, leaking 

Note 

Checking and repairing injectors is described in 
Repair Manual 

I 

22 I 
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el filter, bleed system 

I 
~ or wax in fuel lines 

nked or squeezed at connections 
) 

:>t connected in correct order 

llocked 

1g, dirty 

; sticking or broken 

ure incorrect 

1der injectors, defective, leaking 

airing injectors is described in 

.. 

Fuel system, bleeding 

Note 

Only early production filters have prime pump (3), 
vent screw(2) and water drain plug (4). Remaining fuel 
in filter is normally enough to prevent air from 
entering system. · · 

If bleeding is necessary on vehicles without 
prime pump, bleed system at injector line connections. 
For vehicles with prime pump, bleed as follows: 

- loosen vent screw (2) on top of filter 
- prime pump at (3) until fuel emerges at vent screw 

free of bubbles 
- tighten vent screw 

- loosen fuel line connectors of two injectors 
-turn engine with starter without pre-glowing until 

fuel emerges from open fuel line connectors 
-tighten fuel line connectors 

Poor output/ performance 

I 

23 
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I - -
I 

Poor output/performance I 

I 

I 

r from page 22 I I Injection timing, checking 

+ - push in cold start knob 
-set engine to TDC on No.1 cyli1 

Injection timing incorrect I -remove plug from plug cover 

~ 
- install adaptor and small dial g; 

-check timing (0-3.0 mm/0-0.118 in.) with 2.5 rr 

Timing OK I TimingnotOK,adjust 
in place of plug 

-turn crankshaft counter clockv. 
I gauge needle stops moving 

I -zero gauge with 1 mm (0.039 in. 
Mechanical fault in engine __,. 

Possible causes: I 
-turn crankshaft clockwise until 

in line with reference mark. Dia 
- check valve clearance • Valves badly out of adjustment lift of 0.83 mm (0.032 in.) 

I - check compression - If necessary loosen pump bolt~ 
- check exhaust system 

• Valves leaking 0.83 mm (0.032 in.) by turning p 

Repair engine 
• Piston rings sticking, broken 

• Cylinders/pistons worn 

• Cylinder head gasket leaking I 

I 

• Restriction in exhaust system 

Injection pump defective ~ 

Note ""?' 

If injection pump is defective, new pump must be 
I 

-try fitting a new injection pump 

I Fault found and corrected 
installed. Repairs can only be done with pump 

No faults found test stand. 

See Repair Manual for removing and installing I 

injection pump. I 

I END I ' 
( 

I 

~ 
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~ t of adjustment 

eking, broken 

ns worn 

gasket leaking 

~xhaust system 

is defective, new pump must be 
can only be done witti pump 

al for removing and installing 

Injection timing, checking 

- push in cold start knob 
-set engine to TDC on No.1 cylinder 
- remove plug from plug cover 
- install adaptor and small dial gauge 

(0-3.0 mm/0-0.118 in.) with 2.5 mm (0.098 in.) preload 
in place of plug 

- turn crankshaft counter clockwise slowly until dial 
gauge needle stops moving 

-zero gauge with 1 mm (0.039 in.) preload 
-turn crankshaft clockwise until mark on flywheel is 

in line with reference mark. Dial gauge should show 
lift of 0.83 mm (0.032 in.) 

- If necessary loosen pump bolts and set lift to 
0.83 mm (0.032 in.) by turning pump 

Poor output/ performance 

I 
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Fuel consumption too high 

26 

Check these first: 

• Standard size and type of tire 

• Wheels free (brakes, bearings) 

• Vehicle properly run-in (over 3000 miles) 

Air cleaner dirty 

- clean or renew element 

No faults found I Fault found and corrected 

Fuel system leaking 

-check all feed, return and injector lines, fuel filter 
and injection pump 

No faults found Fault found and corrected 

Return pipe blocked 

- loosen return line on injection pump and prime 
pump to see if fuel flows 

Fuel flows Fuel does not flow 

Idle or maximum speeds too high 

- check and adjust speeds 

Speeds OK Speeds not OK, adjust 

Note 
Establish whether fuel consumption is really too 
high. If necessary explain to customer the in­
fluences that~driving style and driving conditions 
have on consumption figures 

Road test procedure: 

• if possible customer should be present for test 

• plan test route to include mixed driving and traffic 
conditions (equal parts city and expressway) 

• measure consumption with fuel consumption tester 
or by fuel tank exactly before and after test 

• approximate consumption for mixed traffic at 
temperatures above 0 o C (32 oF) is: 44 mpg/US 

CAUTION 

Above figure for comparison with road test result only 
(under above given traffic/road conditions) 

Not to be used as comparison to figure given 
by customer. 

When car is driven short distances and in rush hour 
conditions fuel consumption can go up. 

Note 

Blow air through return pipe, from injection pump 
to tank 

free blockage 

Engine speed, measuring 

- measure speed with adapter VW 
with Bosch dwell-tach EWAW 116 
of diagnosis stand) or Sun dwell-t< 
or equivalent 
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1or fuel consumption is really too 
ry ox plain to customer the in­
lvlng style and driving conditions 
1ptlon figures 

1re: 

omer should be present for test 

to Include mixed driving and traffic 
1al parts city and expressway) 

mption with fuel consumption tester 
lxactly before and after test 

'nsumption for mixed traffic at 
1bove oo C (32° F) is: 44 mpg/US 

omparison with road test result only 
1 traffic/road conditions) 

comparison to figure given 

1 short distances and in rush hour 
msumption can go up. 

return pipe, from injection pump 

Engine speed, measuring 

- measure speed with adapter VW 1324 together 
with Bosch dwell-tach EWAW 116 C (from console 1 
of diagnosis stand) or Sun dwell-tach TDT-12 
or equivalent 

Fuel consumption too high 

Idle speed, adjusting 

- engine at operating temperature 
50-70° C (122-158 oF) 

-adjust idle to 775-825 rpm with adjusting screw 
(arrow) 

- tighten lock nut and seal it 

Maximum speed, adjusting 

- run engine at max. speed and adjust to 
5400-5450 rpm with adjusting screw (arrow) 

- tighten lock nut and seal it 

27 

I 

http://www.b2resource.clanteam.com



Fuel consumption too high 
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Injectors defective 

- check injectors 

Injectors in order 

Injection timing incorrect 

-check timing 

Injectors not in order 
replace injectors 

Timing OK I Timing not OK, adjust 

Mechanical fault in engine 

- check valve clearance 
- check compression 
-check exhaust system 

Repair engine 

Injection pump defective 

-try installing new injection pump 

No faults found Fault found and corrected 

Possible causes: 

• Injectors dribbling, dirty 

• Nozzle needles sticking or broken 

• Injection pressure incorrect 

• Heat shields under injectors, defective, leaking 

Note 

Checking and repairing injectors is described in 
Repair Manual 

~--------------------------------------~,-~ 

Possible causes 

• Valves badly out of adjustment 

• Valves leaking 

• Cylinders/pistons worn 

• Cylinder head gasket leaking 

• Restriction in exhaust system 

Note 

If injection pump is defective, new pump must be 
installed Repairs can only be done with pump 
test stand. 

Removing and installing injection pump is described 
Repair Manual 

Injection timing, checking 

- push in cold start knob 
-set engine to TDC on No.1 cylcin 
-remove plug from plug cover 
- install adaptor and small dial gau 

(0-3.0 mm/0-0.118 in.) with 2.5 mr 
in place of plug 

- turn crankshaft counter clockwis 
gauge needle stops moving 

-zero gauge with 1 mm (0.039 in.) p 
-turn crankshaft clockwise until n; 

in line with reference mark. Dial g 
lift of 0.83 mm (0.032 in.) 

- if necessary loosen pump bolts a 
0.83 mm (0.032 in.) by turning purJ 
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ling, dirty 

~ sticking or broken 

~ ure Incorrect 

nder injectors, defective, leaking 

)airing injectors is described in 

)Ut of adjustment 

~ 

tons worn 

I gasket leaking 

exhaust system 

) is defective, new pump must be 
>can only be done with pump 

1stalling injection pump is described 

... 

"" 

~ 

·~ 

. 

Injection timing, ch ecking 

- push in cold sta t knob 
-set engine to TO Con No. 1 cylcinder 
-remove plug from plug cover 
-install adaptor and small dial gauge 

(0-3.0 mm/0-0.118 in.) with 2.5 mm (0.098 in.) preload 
in place of plug 

-turn crankshaft counter clockwise slowly until dial 
gauge needle stops moving 

- zero gauge with 1 mm (0.039 in.) preload 
-turn crankshaft clockwise until mark on flywheel is 

in line with reference mark. Dial gauge should show 
lift of 0.83 mm (0.032 in.) 

- if necessary loosen pump bolts and set lift to 
0.83 mm (0.032 in.) by turning pump 

Fuel consumption too high 

I 
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