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B21F 
'976 model B 21 E-Turbo 1981 mode! 

Volvos are sold in versions adaptad for different markets. These 
adaptations depend on many faetors includlng legal. taxat.on 
and market requirements. 

This manual may therefore show .lIustratlOns and text which 
do not apply to cars in your country 

The informat.on includad in thIS manual coneerns the e l fuel system fltted to the follow.ng eng.nes: 

Engine Typa Model year 

B 19 E 1977-
B 19 E-Turbo 1982-
821E 1975-
821 E-Turbo 1981 -
B21F-5' 1976--3 
821F_g2 1981 -
823 E 1979-
B21F-Turbo 1981-

Remarks: 
1 B 2 1 F-5 '" el system and Bo:sch ~mllOn system 
2 B 2 1 F-9 "" CI system and Chryslet" ignltlOn system S0m911mes called B 21 F- MPG 
3 OtscontlOU9d 1982 for USA. Replaced by B 21 F with LH /9lroOlC fuel 1I'IfOClIOn system 

Order number: TP 30454/ 1 US 
$upersedes TP 11121/3 (USA. Canada) 

TP 11 590/1 (Other markets) 

TP 30454/ 1 
1500.10.85 

Printed in U.SA 

We reservt3 the right to make alterations 
without prior notification. 

c 1985, VOLVO CARS OF NORTH AMERICA, 
A DMSIOI"I of VcJvo North AmerICa CorporatiOn 

, .. 
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Group 23 el system 

Important information 

Important information 

Mechanical 

- compression 
- valve clearance 
- vacuum hosas and connections 
- throttle control and kickdown cable (auto) 
- air filter 
- intake manifold (aIr leakage) 
- charge pressure (Turbo) 
- exhaust gas system Oeakage) 

• 
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Eleetrieal 

- spark plugs 
- HT leads 

Before starting 
Ensure that the vehicle is mechanically and electrically 
sound before checking the el system. eorrect octane fuel 
supphed by weil known companles must be used. 

The followlng POlnts should be checked: 

Exhaust gas purification 

- erankease ventilation 
- exhausl gas recirculation (EGA) 

- clistributor cap - air pump/Pulsair system 
- ignition coil - evaporative system 
- ignition setting. inel. advanee - Lambda-sond system 
- all electrical connections - catalytic eonverter 
- c:onstant idle speed 

s;ystem (elS) 

Cleanliness 
Utmost cleanliness should be observed when worklng on 
the el system. 

All fuel connections should be carefully cleaned before 
removal. 

Gaskats, saals 
Always use new gaskets/seals . 



\ 

Warning ! 

Battery 

Group 23 el system 

$pecifications 

It is Important when testing the different components 
to ensure that the banery valtage is not too Iow. 

A battery charger can be connected if necessary. Malt 
charglng current 15 A . 

Fire risk 
Extreme care should be taken to avoid causing sparks 
especiaUy when tasting the start injector and inJectars. 

Specifications 

PLATES AND DECALS 
Only lhose plates whlch contain informatioill cancerning 
the el system are included in this section . 

Model plate 
Located on nght inrl8f wheelarch. 

Sometimes contalns the type deslgnation plate. 

The 1981 plate 1$ shown on the lett , variatIOns In form 
do how9ver occur. 

Vehicle identification number (VIN) 
Cancerns USA and Canadian vehlcles. Visible from out­
side the ear. 

location: 
- 1979: on left of w indscreen / windshield 
1980-: on top of dashboard. 

3 



Group 23 el system 

Specifications 

USA / Canada 

v C 244 4.!i 1. 1 OOOCtru) - 1980 : 

1981 -: YVl A X ~ 4X Il.l OOOCtru) 

Other markets 

- 1980 : 245 !U! .L.l OOO()OO 

1981 -: YVl 244 T lBl000()OO t-
Engine typa T Chassis 

,='5---.z.:.:t?"~' 

;,:-~:-"..:~=-z=:~ 
Vo."" 
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Model year 
designation 

number 

VOLVO 

"'.J 

Vehicle identification (type designation) 
The number coding varias with model year and the market 
concerned. Numbers shown adjacent are only intended 
as examples. 

Engine type Model year designation 

24=B19E B = 1975 
26 = B 19 E-Turbo E = 1976 
44=B2 1E H = 1977 
45 B 21 F-5" L 1978 
46 = B 21 E-Turbo M= 1979 
47 B 21 F-Turbo A 1980 
49 82 1 F-9 " " B 1981 
84 = 823E C 1982 

• With Bosch ignition system 
.. With Chrysler ignition system. EngIIle type sometlme5 called 
B21 F MPG. 

Exhaust emissions plate 
To be found only on vehicles for Sweden, Australia, USA 
and Canada. 

Located on left wheelarch. 

Contains information on idle speed. valve clearances, 
timing, CO content etc. 

Nat e! 
- idle speed not stated on vehicles equipped with CIS 

(Constant idle speed system) 
- CO content not stated on vehicles w hich have asealed 

CO adjustment screw. 

Serial and part numbers of engine 
Stamped on left side of cylinder block, behind distributor. 

1977- modeis: a plate on the transmission casing contains 
the last three digits of the part numbar. 

f 



Group 23 el system 

Specifications 

CO CONTENT AND IDlE SPEEDS 
E-engines 
Note! Vehicles equipped with an air pump or Pulsair system must have these disconnected and plugged befare 
measuring / adjusting the ca content. 

Engine Model CD contEmt %, warm engine at idle speed Idle speecF 
type year Setting value (check value) r /s (r / min) 

B 19 E 1977 20 11.0-4 .01 15.0 (900) 
1975-1980 2.0 (1.0-:3.0) 15.0 (9001 
1981- 1.010.5-2,01 15.0 (9001 

B 19 E-TURBO 1982- 2.0 11.0-:3.01 15.0 (900) 

B21 E 1975-1977 2.0 (1.0-4.0) 15.0 (900) 
1975-1980 2.0 11.0-:3.01 15.0 (9001 
1981- 1.0 (0.5-2 .0) 15.0 (900) 

B 21 E-TURBO 1981 - 2.0 (1.0-:3.0) 15.0 (900) 

B23 E 1979-1980 2.0 (1.5-2.51 15.8 (9501 
1981- 1.0 (0.5-:2 .0) 15.0 (900) 

F-engines 

Engine Model Markat CO content %, warm engine at idle speed Idle speed'5' r / s (r / min 
type year Setting value (check value) Manual Automatic 

B 21 F-S 1976 2.0 (1.7-2.3)1 15.0 (900) 13.3 (800) 
1977 Canada/ 

Japan 2.0 {1.7_2.3)1 15.0 (900) 14.2 (850) 
USA Feel. 1.0 (0.7-1 .3) 15.0 (900) 13.3 (800) 
USA Calif. 1.5 {1.2-1 .8)2, 3 15.0 (900) 

1978 Canada 2.0 (1.0-2 .5) 15.0 (9001 
USA Fed. 1.0 (0.7- 1.3) 15.0 (900) 13.3 (800) 
USA Calif./ 
Japan 20 (1.0-2.5P 15.0 (900) 

1979 Canada 2.0 (1.0-2.5) 15.0 (900) 
USA Fed. 1.0 (0.7- 1.3) 15.0 (900) 13.3 (800) 
USA Calif/ 
Japan 2.0 (1.0-2.5) 15.0 (900) 

1980 Canada .2.0 (1 .0-2.5) 15.0 (900) 
USA/Japan 2 .0 (1.0-2.5P 15.8 (95g~ 

1981- 1.0 {0.7-1.3)2 · 4 15.0 (900 

B21 F-9 1981- 1.0 (0.7-1.3)2 · 4 12.5 (7501' 

B21 F-TURBO 1981 - 1.0 {0.7-1 .3)"!· 4 15.0 (9001' 

Remarks 
1 Air pump must be disconnected and plugged . 
2 Lambda-sond disconnecled. When lhe lambd;a-sond is connected the CO content must drop to less than 1 %. 
l Automatic transmission vehK;Ies, check l adjust CD at 13.3 r i s (BOJ rpml 
.. Sealed CD adjustment screw. e_el. Japan. 
s elS, not fittad to B 21 F-5 USA Fed. or JapSln. 
6 .... ehK;1es with automatic transmission. engage'N" and apply parking br<: ::e. 

5 



Group 23 el system 

Specific8tions 

PRESSURES 

Line pressure ............ . 

Rest pressure, min. 

Controi pressure, see controi pressure regulator. 

Turbo 1981 
520-580 kPa 
(75-84 psi) 
150-240 kPa 
(22-35 psi) 

Turbo 1982-
520-580 kPa 
(75-84 psi) 
240-320 kPa 
(35-46 psi) 

Others 
450-530 kPa 
(65-77 psi) 
150-240 kPa 
(22-35 psi) 

CONTROL PRESSURE REGUU~TOR 

0438140 . . . 

Contral Bosch no. ... 004 
pressure Volvo no. 463971 -2 
regulator 

Engine typa Model year 

B 19 E 1977- X 

B 19 E·TURBO 1982-

B21 E 1975 
1976- X 

B2l E·TURBO 1981-

B21 F 1976 
1977 not USA 

USA X 
1978-1980 X 
1981 - USA 

Japan X 

B 21 F·9 1981-

B21 F·TURBO 1981-

823 E 1979- X 

6 

The type of controi pressure regulator fitted depends on the model 
type and model year. Regulators can be identified by the number 
(last three digits) stamped on the top. 

... 014 ... 021 ... 079 . .. 082 
1219159-0 1219952-7 1276878-4 1276946-9 

Altitude Acceleration Full load 
compensated enrichment, enrichment 

cold engine 

X 

X 

X 

X X 
X 

X 

X 

X 

X 

• 



Controi pressure regulator ... 004 
Cootrol pressure, hot engine 

Resistance 

3.' 

3.0 

" 
,o 

" 

" 
0' 

345-375 kPa 
(50-54 psil 
20-300 

Control pressure at difffN"ent &mbient temps 

Controi pressure regulator ... 021 

Group 23 el system 

Specifications 

Controi pressure regulator ... 014 
Controi pressure, hot engine 

Resistance 

'" I 

" ~ 

'.0 ~ 

t ~ 

~ 

~ o 

.. 
1..0 20 

.. ~ ; 
'.0 .00 

"7 , 
1 .. 

, 
" 

~ 

345-375 kPa 
(50-54 psil 
20-30 il 

t V 
, 

. 

. -:t 

1-

:. 

l 

II -, 

~ ~ " ~ , 
n .. l1li .00 .21 wo .sa .", ,.'::' 

Control pressure at different ambient temps 

Altitude compensating daviee incorporated in regulator. Special versions for some B 21 F USA Federal 1976 and 1971. 

Resistance 

kplcm2 kPI 

3,0 300 

2,5 2~ 

2,0 200 

1,5 1~ 

1,0 100 

" " 
20 

•• 
30 •• 

20-30$2 

_IT",'I 

'" -~ ~ 

'" ." 
m .n 
~ ~ 

~ -.' ~ --., ." ., -~-
~ -., '" 

ControI pressure, hot engine at different altitudes 

Tolerance + 25 kPa 10.25 kp/cm2 = 3.6 psil. 

kplcm2 '" 

M 

.. 
' .0 

'"' 
, .. 

.... . ~ 733 mb .. ..... 

Control pressurtt, hot engine at different altitudes 

The abova graphs sppty to air pressure at sea l8\lel and 
up to eititudes of approll 600 m ::: 2 000 fl (947 mbar or 
higher). For higher altitudes it is necessary to know the pre-­
vailing elr pressure to be able to calculate thoe correet controi 
pressure. 

7 



Group 23 el system 

Specifications 

Controi pressure regulator ... 079 
With cold engine acceleratIon ennchment 
Thermostat doses at ........ approx. +53°C (1 25°F ) 

Delay valve 
delay tIme 
colour ... 

kp/c .. 2 kPo 

" ,~ 

~ '00 

.. ,~ 

,. '" 

" ,~ 

ii 
" -?4 
~ 00 ,r 

, 
u 00 .. H 

fl 
+ l 

-

H 

" ~ 
,~ ", 

approx. 1 see 
Gmy 

1'1 
1-. 

ft 
:tt 

00 " 00 
~ ". '" " 

, 
,,,, ... 

ControI pressure at different ambient temps 

Controi pressure regulator ... 082 
With full lead ennchment 

'5 

10 

" 
'O 

05 

32 

Contro/ pr .. sure at different ambient temps 

8 
• l-

Thermoslat valv. 

Delay valve 
Colourad side fadng regulator 

Contrei pressure 
hot engine . . .. 

during acceleration (cold engine 
but regulator warmed-up) 

Resistance ................. . 

Controi pressure 
hot engine ..... . 

hot engine and at a charge press­
ure of 45 kPa (0.45 kp/ cm2) 

Resistance .. 

345-375 kPa 
(50-54 psi) 

145- 175 kPa 
{21 - 25 psiJ 

10-20!l 

34 5-375 kPa 
(50-54 psi) 

265-295 kPa 
138-43 ""I 
20-30!2 



START INJECTOR 

0280170. 

Bosch No. ... 404 

Group 23 el system 

Specifications 

Start injector type depends on model year and engine 
type. They can be identified by the number (last three 
digits) stamped on the injector. 

Injection time is controlied by the thermal time switch 
(see graph below~ 

On 1982- Turbo, the start injector is also controlied by 
an impulse relay so that the engine receives additional 
tuel during warm starts as weil. The impulse relay engages 
the start injector af ter approx 1.5 see., which is then fol­
lowed by injeetion for 0.2 sec.,pause for 0.3 sec., injection 
0.1 see., pause 0.3 see .. 

.. . 413 . .. 415 
Volvo No. 462865-7 1276498-1 1269585-4 

Start injector Injected amount 115 cm3/min. 

Engine type Model year 
E/F 1975-1979 X 

1980-

TURBO 1981 X 
1982-

THERMAL TIME SWITCH 

35"<: -20"C 7,5 see 

' .. '" 

The temperature at which the tharmal time switch in­
terrupts start injection, and the time it is engaged at - 200C 
= -4°F are stamped on the coliar of thel switch. 

, 
, 

• 

_" -. 

85 cm3/min. 

X 

_" 
" 

, 
" " " 

135 cm3/min. 

X 

" " " " 
' C 
" 

". ' JO 

Engagement time at different temps 

9 



Group 23 el system 

Specifications 

INJECTORS 

Date code 
Inj,ector type depends on model year and engine type. 
Injectors can be identified by the number (last three digitsl stamped 
on the side. 

0431502 . .. -

Injectors Bosch No. ... 007· ... 015 ... 0 20 
Date code -828 829-
Volvo No 463972-0 1276037-7 1306499-3 

Opening pressure ... . . .. . . ... kP, 300-360 320-380 350-410 350-410 
(psi) 143-521 146-551 151-601 151-601 

No leakage permitted below kP, 240 260 290 290 
(psi) 1351 1381 1421 (42) 

Engine typa 
B 19 E. B21 E, 821 F-5 -1978 X 

1979- X 

821 F-9. 821 F-Turbo, 823E X 

819/21 E-Turbo X 

• Replaced as spara part by 1276037-7 t .. 015). 

FUEl PUMP 
19 75-1979 1980- E-Turbo 1981 

Not E-Turbo 
1981 

Capacity at 500 kPa (72 psi), 12V and +2QOC ......... 100 I/h 120 I/h 150 I/h 
(0.8 1/30 see.) (1.0 1/30 see.) (1.25 1/30 see.) 

Current consumption 9.5 A 

TANK PUMP 
Introduced in 1977, but rrtay have been fitted to earlier vehlcles. 

Current consumption .............................. ....... . . 1-2 A 

10 



AUXllIARY AIR VALVE 

J' Not fitted to vehicles with els System 

,>o, .. 

0280140. 

Auxiliary Bosch No. 
air valve Volvo No. 

Engine type Model year 

B 19 / 21 e' , 975-1978 
1979-

B '9 / 2' E-TURBe 1981 -

B21 F 1976-1978 
1979-

B23 E 1979-1980 
1981-

AIR FLOW SENSOR 
Rest positIOn of plats 

Group 23 et system 

Specdication 

AUlc;ihary air valve type depends on mode! year and engme Iype 
They can be identlfied by the number (last three digitsl stamped 
on the end of the valve. 

.. ,100 

Resistance . . . . . . . . . . 40-600 
Fully open at .............. -300C = _22°F 
Fully closed at ..... + 7rP'C = +' SSOF 
The valve is electrically controlled and should be fully 
closad afler five minutes engagement at an ambient temp. 
of +200C = +6SOF. 

. .. 106 ... 1 14 
460833-7 1219160-7 1266910-7 

Man./Auto 
Man. AUlo 

Man. 

Man./Aula 
Man. AulO 

Man. 
Man. AUla 

Check the position at max. contral pressure i.e. hot engine 
and tuel pump in operation. 

()'().3 mm = ().().012" 

11 



Group 23 el system 

Soecl8l too/s 

SpEIciai tool5 

999 Oescription - use 

0976-4 Flow differential gauge (USA and Canada): flow measurements used with 0977 
0977-2 Gauge (USA and Canada): settlng the alr-flow sensor plate Used with 0976 
2901-0 Clamping pliers 
5011- 5 Pressure gauge: used with 5032 + ~,116 for E/F engmes and 5228 + 5229 lor Turbo englnes 

5012-3 Pliers: flttlng hose nlpples. 121 5 & 8 mm 
5013-1 Pliers: flttlng hose nlpples. 121 10 mm 
5014-9 Flow metering unit: checklng fuel flow and distribution 
5015-6 Key: adJustlng CD content 

5032- 1 Nipple: connectlng pressure gauge 5011 for E/F englnes 
5016-2 Hose: connectlng pressure gauge 5011 for E/F englnes 
5169- 1 Spanner: removlng/frtting tuel tank pump/gauge unrt 
5170-9 Test relay: connectIng fuel pump 1978-

5228- 5 Niw'e: connecting pressure gauge 5011 for Turbo eoglnes 
5229-3 Nipp6e: connecting pressure gauge 5011 f Of" Turbo englnes 
5230-1 Pressure gauge: checking fuel ennchment and pressure sensor on Turbo englnes 
5232- 7 Sealing tool: applying seal (steel ball) to the alf-tuel controi Unr! after ca adjustment 

9934-4 Injector tester 

Nota The 0 SIgn symbohzes drametef. 

12 



0976, 0977 

5012 
5013 

5012, 5013 

5032, 5116 

5228, 5229 

2~901 

' .. .. ' 

Group 23 el system 

Special tools 

"'''' 
5011 

5232 

13 



Group 23 CI system 

Components 

el Syste!m components 
For more detailed Information refer to the design (construction) and function service manual 

10 Start Injector 
9 !dle adjustment screw 

, , \njector 8 Auxiliary air valve 6 Fuel filter 
7 Controi pressure regulator 

12 
sWitch 1 Air How sensor 

13 Air 
5 I accumulator 

4 pump 

14 



Group 23 el system 

Function 

The el system is a mechanically operating fuel injeetlon system with one .nJeCtor per cylinder. 

el IS short for " eon\lnUOuS inleetIOn". The name IS derived from the fact that the inleetors 
conhnuously spray fuel i.e. are Operl all the time the engine IS operating. The amount of fuel 
Inlected is therefore not controlied by variatIOns of the Inleetion time but Instead by regulating 
the supply of fuel to the inleetors. 

In pnnClple the system operal.es by measunng contmuously the amount of air flowlng Into 
the engme, and adjusting accordingly the amount of fuel 10 be supphed. The air flow sensor 
{11 measures the amount of incoming air. and the fuel is regulated by the fuel distnbutor (2l 

1. Air·flow·sensor 

eontinuously measures the amount of incoming air - is 
an integral part of Ihe fuel distributor .. 

2. Fuel distr ibutor 

It controls and distributes fuel to injectom. A pressure 
regulator regulates both line and rest pressures. 

NOTE: A new Iype of pressure regulator was Inlroduced 
in 1978. thiS new regulator blocks the IlIeI return line 
when the engine is SWltched off. 

3. Tank pump 

A tank pump was Introduced in 1977 to improve fuel 
dehvery - also Installed on some earlier rnodels. 

It supphes fuel 10 the main fuel pump under constant 
pressure and Incorporates a non-return check valve. 

4 . Fuel pump 

Maln fuel supply to the system, incorporates a fuel check 
valve to retain {resII pressure into the systern when engine 
is shut down. 

5. Fuel accumulator 

Dampens fuel pump pulsaIlons and maintains (rest) press­
ure in the system after engine shuts down. 

6. Fuel f ilter 

Apaper elemem filter traps most foreign parhcles in 
suspension In the fuel. It is direeilonai and must be COf­

reclty Installed. 

7. Cont roi pressure regulator 

AdJusts fuel -air mixture at cold start and during engine 
warm-up. 

The regulator lowers fuel pressure during cold start and 
engine warm-up creatlng a richer fuel-alf mix ture. 

8 . Auxiliary air valve 

Provides fast Idle dunng cold start and warm-up. II con­
sisls of an air ducI and a bi-melalllc spring to controi 
it's opening. 

9. Idle adjust ment SCfew 

Located in a by-pass around the throttle valve. It increases 
or decreases alf How In the by-pass to increase or dee­
rease idle speed. 

10. Start injector (previously called cold start injectorl 

Supphes extra fuel during cotd engine startlng. II IS con­
trolled by a thermal time switch. 

NOTE: On 1982 Turbo engine, the start inJector is con­
trolled by an Impulse relay. 

11 . Injectors 

Atomlzes injected fuel. 

15 



Group 23 el system 

Location of components 

Tank pump 

Thetmal time switch 

Auxiliary air valve 

16 

Locatiol1 of components 

FueI pump, fuel accumulator 

1978 - H175 - Hlt7 

ControI pressure regulator 

A""'" 
1975 

Transistorlzed relaVS 
introduced in 1978 

Impulse relay, turbo 

1982- [:r~~==:1 



Group 23 el system 

Flushing 

A. Flushing the fuel system 

The fuel tank should be tlushed if water has ~Jr is believed 
to have) condensed in the system. 

The presence of water in the tusl system is indicated 
by: 

- engine stoppage 

- difficult cold starting 

- erratic idling 

- Iow OUtput (poor perlormancs). 

.. 

The following equipment is necassary to flush the tuel 
system: 

- tuel tank drainer or a large container for collecting the 
tuel 

- approx. 6 litras (6 US qts) white spirit (ShelI Mineral 
Spirits 135, Shell K30, Esso-Versol or equivalent) 

- two drain pans approx. 1.5 litres (1.5 US qts) each 
- two Iloses approx. 1 metre (3 ft) long, to fit to the 

return line and the fue! pump 
- clamping pilers 2901 
- test relay 5170 (1978-). 

Clean the fool tank 

Al 

Draln the fuel and flll the tank with approx . 4 Iltres 
(4 US qts) of white spint. 

Rock the ear SO that the white spIrit mixes with any water 
present in the tank. 

Draln the tank and refill with clean petroI \gasoline~ 

Fit a new tank pump filter 

See page 57 . 

Disconnect the tank pump 

Disconnect the plug in the boat (trunk). 

A2 

A3 

17 



Group 23 el system 

Flushing 

• 

· 1 
,,,' .. 

18 

A4 

Connect the fuel pump to avessel containing 
white spirit (at least 2 litres = 2 US qts) 

Block the fuel line between the pump and tank. 

Use clamping pliers 2901 . 

Disconnect the line from the pump inlet. 

Connect one end of the hose (approx. 1 metre = 3 ftl 
to the pump and submerge the other end in a jar con­
tainin9 white spirit. 

A5 

Connect the return line to an empty vessel 

Separate the return line on the firewall (bulkheadl. Connect 
one end of a hose (approx. 1 metre = 3 ftl to the return 
line and submerge the other end in an empty vessel (ca­
pacity approx. 1.5 litres = 1.5 US qts~ 

Fit a new fuel filter 

See page 67. 

Remove the injectors 

A6 

A7 

Place the ends of the fuellines in an empty vesse' (capacity 
approx. 1.5 litres = i.5 US qtsl. 

Turbo: first disconnect the fuel lines from the injectors 
and then place the ends in the vessel, taking care not 
to bend the pipes. Fit plastic hoses to the fuel lines and 
remove the injectors. 
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Group 23 el system 

Flushing 

A8 

Remove: 

E/F-engines: inlet hose from the air flow sensor. 

Turbo engines: rubber bellow from the air-flow sensor. 

Prepare to start the fuel pump 

1975- 1977 

A9 

Withdraw the connector from the air flow sensor. 

1978-

Connect test relay 5170. 

Note! On 1981- (not Turbo): withdraw the plug from 
the ignition system contral unit as weil. Take care not 
to lose the rubber seal in the connectof. 

A10 

Flush the system 

Tum on the ignition to start the fuel pump. 

Lift up the air flow sensor plate to ils uppermost position. 
Release the plate af ter 1.5 litres {1 .5 US qts) white spirit 
has flushed through the system. 

T~:·n off the ignition. 

19 



Group 23 el system 

Flushing 

El, 
Turbo 
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1975-1977 

1981-

20 

,~ 

'.~ 

All 
Clean and test the injectors 

If necessary see page 75 , 

A12 

Install the injectors 

Reconnect the fuel lines. 

For fuel line routing on Turbo, see page 91 . 

A13 

Install a new fuel filter. Reconnect the return line 

Reconnect the plug 

1975- 1977 
Install connection to the air flow sensor. 

1978-

A14 

Disconnect test relay 5170. Reconnect the lead to ter­
minal 1 on the ignitiOn coil. 

Caution! On 1981- (not Turbok reconnect the ignition 
system controi unit. Make sure that the rubber seal is 
fitted correctly to protect against water and moisture in­
gress, which would otherwise cause corrosion, poor con­
tacts, etc. 
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Group 23 el system 

Flushing 

Fit: 

- inlet hose lE/ F) and rubber bellow (Turbo). 

Reconnect the fuel line to the fuel pump 

Aeconnect the tank pump plug 

FiII the tank with new 1uel 

Start the engine. Check for leakage 

Check / adjust idle speed and CO content 

E-anginas ................. . 
F-engines. wilhout catalytlC converter 

with catalytlc converter 
with lambda-sond 

AlS 

A16 

Al7 

AIB 

A 19 

A2G 

Page 
49 
49 
51 
54 

21 
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B. Complete inspection of CI syst em 
Special tooIs: 2901, 5071, 5074 (or 0976+0977 for USA and CanadaJ 5032 (not 
Turbo1 5116 (not Turboj 5770 (1978- 15228 (Turbo1 5229 (Turbo) 5230 (Turbo) 

The engine must be cold (below +300C = 86°F) at the stan of the inspection since it is 
necessary to check the contral pressure. auxiliary air valve and start injector in a cold state. 

o 

o 

o 

~ .. )(\:~ 

Preparatory vvork 
Operations 81- 2 

Withdraw the connector from the ignition 
system controi unit 

81 

Safety precaution. This is alsa necessary on same models 
to enable the fuel pump to be stanec:!. 

Withdraw the connectors from: 

- controi pressure regulator 

82 

- auxiliary air valve (not f itted on vehicles with constant , 
idle system). l1L 

II IS necessary to disconnecl these componenls otherwise 
lhe'( will heal up during the inspection and invalidale any 
measurements taken. 
If one of lhe components remains connecled. it can take 
as lang as 1 hoUf before il cools down 10 the surrounding 
temperature. 

Intake system 
Operation 83 

Check the intake system for leakage 

Check: 

83 

- all hoses and hose connections, the vacuum hoses as 
weil 

- rubber bellow between the air flow sensor and intake 
manifold 

- O-rings 
- screw Joints: intake manifold, stan injector. injectors etc. 
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Injection time at different temperatures 

Tolerances: lime" ±2 seconds: temperature ±4°C 
::: approK. ±8°F. 

Group 23 et system 

Inspection 

Turbo: check the crankease ventilation hose Gf incorrectly 
connected or kinked. difficulties In starling the engine may 
be encountered~ 

Check that: 

- the hese is pressed in up to the stops 
- the protective hose is the ccrrect length , and cut as 

shown 
- the hese is not kinkad 
- the hose is routed over the start injector. 

Start injector 
Operations 84-9 

Remove the start injector from the intake 
manifold 

Inhex 5 mm. 

84 

E I F engines: reconnect the earth/ ground lead and one 
of the retaining screws otherwise the fuel pump cannot 
be operatec!. 

85 

Check the start injector and thermal time switch 

Turbo 1982-: withdraw the connector from the impulse 
relay. 

Connect the inJector to a piece of transparent plastic hose. 
Hold the end of the hose upwards. {Hose inner diameter 
7-8 mm = O.2S-0.32 in. length 0.5 m = 16 In 

Crank the starter motor and observe the injector. 

The injector should spray fuel when the starter motor 
is cranked. The injection time, depends on the engine tem­
perature (see diagraml 

Turbo 1982-: connect the plug to the impulse relay. 

* The impulse relay may have been tittad to some 1981 Turbos 

Injection not interrupted: withdraw the connector from 
the start injector. If injection is interrupted, then the ther­
mal time switch is faulty. If injection is still not interrupted. 
the start injector is faulty. 

IrlCorrect injection time: test with a new thermal time 
switch. 

No injection-------------1~ 

23 
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1975-1977 

'.~ 

Turbo 1982- only (some 1981 mode/sj 
B6 

Check t he impulse relay 

Withelraw the connector from the start inJector and con­
nect a test lamp. 

Crank the engine with the starter motor and observe the 
test tamp. 

The bulbshould glow after approx. 1.5 see. To be followed 
by injection Iglow). 0.1 see. - pause kltf) 0.3 see. 

Reconnect the impulse relay. 

Incorrect timing: test with a new imputse relay. 

Bulb does not glow: defective relay or open circuit . 

B 7 

Start the fuel pump 

Place hand on the fuel filter to check that the pump is 
operating . 

1975- 1977: withdraw the connector from the air f low 
sensor. 

1978-: connect test reiay 5 170. 

Tum on the igMion , the fuel pump shouk:l start operating. 

Doas not start: check fuses , leads and relay. See wiring 
diagram (engine running): 

E/ F 1975 
197&-1977 
1978 .. . 
1979- .. . 

Turbo 1981 .. 
1982-

Page 
106 
107 
108 
109 
109 
110 

BB 
Ensure that the start injector does not leak 

Max. rate = 1 drop per mmute. 

If greater. replace the Injector. 

89 

Turn off the ignition. Refit the start injector (j 
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Group 23 el system 

Inspection 

Air-fuel controi unit 
Operations 810-12 

810 

Remove the rubber bellows from the air flow 
sensor 

811 

Check the sensor plate position 

No part of the plate should touch the air venturi. Make 
sure that the plate does not have any side play. 

Side play: recondition the air flow sensor. 

Incorrect poSition: undo the centre screw and adjust. 

Retighten the screw. 

[
The heigh. t of the sensor plate is checkad later at max. contral 
~r:,c-________________________________ -" 

812 

Make sure that the sensor plate does not jam 

T urn on the ignition. 

Lift up the plate for a short while and listen to the in­
jectors. Note! The contral pressure offers $Orne resistance 
when lifting the plate, do not mistake this for jamming. 

No noise should be heard from the injectors when the 
plate is at its rest position, but they start to buzz on lifting 
the plate. 

The plate should return to its rest position on release. 

Turn off the ignition. 

Plate jams: recondition the air flow sensor. 

Injectors buzz with plate in rest position: the controi 
plunger in the tuel distributor has jammed. clean/replace. 

Injectors quiet whon plate lifted: incorrect line pressure. 

Auxiliary air valve 
Operation 813 
Applies only to engines without constant idle speed 
system (CIS) 

813 

Check that the auxiliary air valve opens 

The valve should be partly open at room temperature. 

Completely open at -300C ~22°Fl. and completely closed 
at + 700C (158°F) 

Use a pen light to check the valve. Replace if defective. 

Connect the plug to the valve. 

The closing operation of the auxiliary air valve is checked 
later. 

25 
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26 

Checking all pressures 
Operations 814-24 

Connect pressure gauge 5011 

Tum off the ignition. 

814 

Connect the gauge between the controi pressure regu­
lator and fuel distributor. 

E I F: use pressure gauge SO 1 1. hose S 1 1 6 and adapter 
S032. 

Turbo: usa pressure gauge 5011 and adapters 5228 
and 5229. 

8 15 

Tum on the ignition t o start the tuel pump 

8 16 

Check the line pressure 

Turn the gauge cock on 501 1 to position 1 Itowards 
the fuel distnbutor). 

Record the pressure when stable. 

The line pressure must be: 

EI F 
Tu,,", 

450-530 kPa (65-77 psi) 
520-580 kPa (75-84 psi) 

Too Iow -----------1~ 

Too hOlh -----______ ~ 

817 

Check the controi pressure (cold controi pressure 
regulat or) 

Tum the gauge cockon 501 l to poSItion 2 (at right angles 
to the hoses). 

The controi pressure regulator should be at the temper­
ature of the surroundings. 

The correct controi pressures at different surrounding 
temperatures are shown on the graphs on page 27. 

Too low: test with a new controi pressure regulator. 

Too high ~ 
( 



Controi pressure regulator ... 004 and ... 082 

... 004 

B 19 E 
B 21 E 
B 21 F- 5 

823 E 

kp/~m2 

,., 

" 
" 

'" 

1977-
1976-
1977 USA 
1978-1980 
1981-Japan 
1979-

.~ 

,,, 

'00 

'" 

"" 
, 

" " " 

... 082 

819 E-Turbo 1982-
821 E-Turbo 1981 

; 

" " .. , 
" " ". 

., 
" 1>,-, 

Control pressure regulator ... 014 
B 21 E 1975 
B 21 F 1976 

1977 Canada and Japan 

kp/~m2 ." 
" '" 

" >o, 
I :j: I::: 

" '" 
++-
~-

" '" -.-+--

o " " " ., ., 
" " " " 

,,,. ,:a~t. 

Group 23 et system 

Controi pressure regulator ... 021 

Altitude compensated. 

Inspection 

B 21 F Federal 1976 and 1977 certain special versions. 

The tolerances for the controi pressure are ±25 kPa 
(±3.6 psi) 

The diagram is based on air pressure at sea level and 
up to altitudes of approx. 600 metres (2000 ft) (i.e. 947 
mbars or higher). For altitudes in excess of this, it is ne­
cessary to know the air pressure at the time of test. 

kp/~m2 ... 

3,0 300 

2,5 250 

2,0 200 

',5 "O 

". >00 
10 20 
50 66 

Controi pressure regulator 

821 E- 5 
B 21 F-9 
821 F-Turbo 

kp/cm2 .e. 

" 300 

'" '" 

'.0 '00 

821 F-5 
821 F-9 
821 F-Turbo 

o 

" 

30 
66 

... 079 

1981 USA 
1981 -
1981-

T' 

"t 

" " " " 

-'" ,~ ~ ~ 

'" '" ," 
•• 
~ 

~ 

~ 

'" ~ 
'" -m ~ 

"' '" 

40' C 
104° F 

' .. 

t 
40°C 
104 CF ' .... , 
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123302 

mm.., 
mb'lf , .... 

ControI pressunt, altitude compensated regulator 

5011 

2 ,,'. 

28 

Check the controi pressure (warm 
pressure regulator) 

controi 

818 

Connect the plug to the controi pressure regulator, The 
regulator now receives current and will heat up. 

After max. 5 minutes the controi pressure should have 
Inereasad to 345-375 kPa ~50-54 psi). 

NotalOn B 21 F USA Federal 1976 and 1977 models 
with altituda compensated controi pressure regulators the 
contral pressure varies to an extent dependent on the 
prevaillng air pressure , see diagram. 

The diagram is basad on air pressure at sea level, and 
up to altitudes of approx. 600 metres (2.000 f t) O.e. 947 
mbars or higher). 

TOO~W----------____________ ~~ 

TOOh~h----------------------~~ 

E-Turbo engines only 

Full load enrichment 
Operations B 19-20 

Check enrichment at full load 

819 

Block the hose between the conlral pressure regulator 
and the nipple on the intake manifoid. Use clamping pliers 
2901 . 

Disconnect the hose from the nipple on the throttle hous­
ing. Connect the pressure gauge 5230 and a pump. 

Increase the pressure by pumping to 45 kPa ~6.5 psi). 

The controi pressure should now drop to 265-295 kPa 
~38-43 psi). 

Remove pliars 2901 ,pressure gauge 5230 and the pump. 

Reconnect the hose to lhe throtl1e housing. 

Incorrect contral pressura: test with a new controi press­
ure regulator. 

The fuel eorichmeot at fu" Ioad is necessary to ensure the 
Intemal coo~ng of the engine. If the fuel-air mixture is too 
lean, then the combustion temperature will rise and the en­
gine may overkeat. 

• 

• 

• 



"Thermostat valve 

Delay valve 
!Colourad side away from regulator) 

5011 

2 >I,. 

Group 23 el system 
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820 

Check the pressure sensor 

Connect the pressure gauge 5230 and pump to the hese 
leading to the pressure sensor. (The pressure sensor is 
located on the inside of the firewall (bulkhead) above the 
pedal carrier.) 

Increase the pressure until the tuel pump stops work­
ing. This can be checked by placing the hand on the 
fuel filter (the pressure sensor Interrupts the pump 
relay earthiground connection). 

Caution! Do not exceed 120 kPa (17 psi). Otherwlse 
the boast pressure gauge on the dashboard may be 
damaged. 

The fuel pump should stop at a pressure of 90 kPa (13 
pSI). At the same time, the boast pressure gauge 
should Indlcate red and the turbo lamp should glow. 

Disconnect the pressure gauge 5230 and the pump. 
Reconnect the hose to the Intake manUoid. 

" Incorrect: test with a new pressure sensor. 

F-engines USA fineJ. Turbo) 1981- models only 

Acceleration enrichment 

821 

Check the enrichment during acceleration 

The engine must be cold (below +500C =- 118° F). 

Connect the plug to the ignition system control unit. 

Start the engine. 

Rev up the engine quickly and record the controi pressure 
on pressure gauge 5011. The pressure should drop for 
a short time (1 see.1 and then return to the original value. 

Leave the engine idling until the temperature reaches 
+55°C (130oF). Rev up the engine and check that the 
control pressure does not drop (the thermostat valve dis­
connects the system at approx. +53°C =- 127°F). 

Turn off the engine. 

Disconnect the plug from the ignition system controi unit. 

29 
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822 

Check the rest pressure 

Tum the gauge cock on 5011 to position 2 (at right angles 
to the hoses). 

Tum off the ignition. 

Record the pressure for 1 minute after it has stabilized . 

The rest pressure should be: 

E/F and Turbo 1981 

Turbo 1982- ..................... . 

150-240 kPa 
(22-35 psi) 

240-320 kPa 
(35-46 psi) 

Pressure doas not drop but is incorrect: adjust the line 
and rest pressures, see page 45. 

Pressure drops------------~ 

823 

Check the pressure drop for 20 minutes 

Especially important if a warm engine is difficult to start 

Aher 20 minutes, the pressure should be: 

E/F and Turbo 1981 min. 150 kPa 
(22 psi) 

Turbo 1982- . min. 240 kPa 
(35 psi). 

Too IOW-------------I~ 

Disconnect the pressure gauge 5011 and 
adapters (hose) 

824 

Reconnect the hose between the fuel distributor and con­
trol pressure regulator. 

Air flow sensor 

Check the rest position of the plate 

Tum on the ignition. 

825 

This must be carried out with the fuel pump running 
at max. controi pressure. 

The top edge of the plate must be at the same height, 
or at the most 0.3 mm (Q.Q12 in) beneath the cylindrical 
part of the air venturi. 

Tum off the ignition. 

Incorrect rest position: adjust by compressing/expand­
ing the spring beneath the plate. 

• 

• 

• 
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Auxiliary air valve 
OperatIOn 826 

Only cars without constant idle speed system (CIS) 

Check that the auxi liary air valv8 closes 

Turn on the igmtion. 

826 

The auxiliary air valve should be eompletely closed af ter 
approx.5 minutes at +200C (68°F) ambient temperature 

T urn off the ignition. 

Ooes not close: tap lightly on the valve. If it eloses now, 
OK (engine vibrations usually cause the valve to elose). 

If it still does not CIO"'~._-------~ 

Injectors. fuel distributor 
Operations 827-40 

827 

Remove the injectors from the cylinder head 

Turbo: first disconnect the fue! lines from the injectors. 
Take care not to bend the pipes. 

Then remove the inJectors and connect them to the fuel 
lines. 

828 

Make sure that the fuel distributor does not leak 

Tum on the ignitlon to start the fuel pump. 

Observe the inJectors, they can become moist but must 
not start to drip. 

Turn off the ignition. 

Injectors drip: internalleakage in fuel distributor. replace 
the complete fuel dlstributor. 

3' 
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829 

Check the injectors at rest pressure 

lift up the air flow sensor plate to open the slits in the 
controi pressure regulator, and observe the injectors. 

The injectors may become mOlst but must not drip during 
, 5 seconds. 

One or more injectors leak: elean the injectors and test 
with the test apparatus described on page 75. 

830 

Check the difference between the tuel delivered 
from each injector 

This test should only be carried out in cases of obvious 
engine matfunction. Otherwise, continue with operation 840 
on page 36. 

There are two different types of measuring equipment 
in use: 
- meter 0976 (USA + Canda only), see operation 834, 

page 33 
_ tuel metering unit 5014, see operation 831 below. 

Fuel metering unit 5014 

Operations 831-33 

Connect tuel metering unit 5014 

831 

In order to obtain comparable results, all of the hoses 
should either be empty or full at the start of the test. 

• 

• 
• 

• 
• 
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832 

Check injector deviation 

Tum on the ignition to start the tuel pump. 

Lift up the sensor plate to halt its travel. Keep il in this 
position until100 cm3 of tuel has been delivered in one 
of the measuring cylinders. Then release the plate. 

The injectors should start delivering tuel at the same time. 
The max. tuel deviation, i.e., the difference between the 
largest and smallest amounts of tuel delivered, must not 
exceed 20 %. 

Tum off the ignition. 

Greater than 20 %: repeat the test to be exactly sure. 

If the deviation is still greater lhan 20 %: swap the 
hoses between two injectors (ona correct and one faulty) 
and repeat the test. 

If the result is still the same, the injector or line is defective. 
Clean and test the injector using the test apparatus, see 
page 75. 

If the other injector malfunctions, the fuel distributor is 
defective and will have to be replaced. 

833 
Disconnect the measuring equipment 
Pour the fuel back into the tank. 

Continue With,------------~ 

Meter 0975 
Operations 834- 39 

USA and Canada only. 

Note! The fuel pump must be running dUflr19 the test. 
A batterv charger (max. charge 15AJ can be connected 
to prevent the banery from becoming discharged. 

Low batterv voltage will decrease the tool pump capocIty 
and the test results will be invalid 

834 
Connect meter 0976 

Support the meter on a flat surfaee, next to the ear, and 
make sure that it is horizontal by checking the built-in 
spIrit O:lubble) level. 

Connect the injectors to the hoses from the meter. injector 
no. 1 to hose no. 1. etc. 

Insert the meter return line in the fuel tank. 

33 
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Evacuate the meter 
Turn on the ignition. 

835 

lift up the air flow sensor plate to its max. position. Insert 
tool 0977 SO that the plate does not move. 

eepress the meter switches one at a time and open the 
meter knob. Conlinue until both the tubes in the meter 
are evacuated and free from air bubbles. 

Ramove 0977 and release the air flow sensor plate 

836 

Check the fuel flow at idle position 

Turn the meter knob to the left (white spot). 

Depress the switch for injector no. 1. uft up the air flow 
sensorplate until a flow of approx. 6 cm3/min. isobtained. 
Keep the plate In this positIon with tool 0977. 

Depress the switches for the remaining injectors one at 
a time in order to find out which injector has the lowest 
fuel flow. 

Oepress the switch for the inJoctor with the lowest flow. 
PositIOn tool 0977 so that the flow becomes 6.0, 6.6. 
or 7.2 cm3/ min. 

Check the fuel flow for the remainlng injectors. The flow 
values for the remalning InJoctors can only he above the 
set value. 

Set velue 

6.0 cm3/min. 
6.6 
7.2 

Incorrect fool now: 

Turn off the ignition. 

Max. permissible fual flow 

7.2 cm3/min. 
7.9 
8.6 

Swap a fuel line with an InCQnoct flow, with a fuel line 
having a correct flow lat the fuel distributor). 

Repeat the flow test. 

If the fault still remains on the same injector. either the 
injector or the tuel line is defective. Clean the injector 
and test It in the test apparatus described on page 75. 

If the fault moves to the other injector, the fuel distributor 
IS defective and will have to be replaced. 

• 

• 

• 
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837 

Check the fuel flow at part load 

Turn the meter knob to the right (white spot). 

Position tool 0977 so that the fuel flow for the injector 
with the lowest flow becomes 40, 50 or 60 cm3/min . 

Check the fuel flow for the remaining injectors. 

Set tuel flow 

40 cm3/min . 
40 
60 

Max. permissible tuel flow 

46 cm3/min. 
57 
68 

Incorrect fuel flow: turn off the ignition. Swap the fuel 
lines at the fuel distributor. Repeat the test, as previously 
described. 

838 

Check the fuel flow at full load 

Turn the meter knob to the right (white spot). 

Lift up the sensor plate to its max. position. Check which 
injector has the lowest fuel flow. Position tool 0977 so 
that the flow for this injector becomas 120, 140 or 160 
cm3/ min. Salect as high a value as possible. 

Check the fuel flow for the remaining injectors. 

Set tuel flow 

120 cm3/min . 
140 
160 

Max. permissible fuel flow 

131 cm3/min. 
153 
175 

Incorrect fuel flow: tum off the ignition. Swap the fuel 
lines at the fuel distributor. Repeat the test, as previously 
described. 

839 

Tum off the ignition and disconnect the test 
apparatus 

35 
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Reinstall the injectors 

Turbo: 
- refit the injectors. 

840 

- position the fuellines. Take care not to bend the pipes. 
- connect and clamp the fuel lines. Make sure that they 

do not rub against any part of the engine. If necessary, 
refer to the fuel line routing diagram on page 91. 

843 

Check / adjust the throttle cable 

The bobbin must strike the stop at idle. The cable should 
be taut but should not affect the position of the throttle. 

Adjust if necessary with the cable sleeve. 

At full throttle, the bobbin should strike the other stop. 

r. 
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844 

Check! adjust throttle cable (auto) 

Depress the accelerator fully. Note! Do not adjUSl the 
COfllrol by hand otherwlse the 5ening will be incorrect 

At full throttle the dislanee from the cable sleeve to the 
clip shoud be 43-47 mm = 169-1 .85 In for BW 35, 
and 50.4-52.6 mm = 1.98-2 .07 In for BW 55 

Adjust using the cable sleeve. 

F-Turbo engines only 

Pressure switch 
Pressure sensor 
Operations 845-50 845 

Connect test meter 

- DweU-angle meter. Connect the meter to the service 
connection for Lambda -sond. 

- ca gauge. Connect the g8uge to the socket on the 
exhaust pipe in front of the catalytic converter. 

846 
Warm-up the engine 

847 

Connect pressure gauge 5230 and the pump 

Connect to the hose from the intake manifald . 

, :: pressure switch 

2 "" de/av valvs \aute onIyl. The coloored side shoulcllace away 
from the pressure switch 

3 :: pressure sensor 
4 :: boost pressure gauge 

848 

Check full load enrichment 

The engine must be runmng. 

Increase the pressure 10 20.3 kPa 12.9 psi). The dwell 
angle gauge should drop to 64-7()O (the pressure sWitch 
earlhs/grounds lhe lambda sond cOnIroi unil). 

If pressure incorrect: test with a new pressure switch. 

If dwell angle reading is incorrect: check the lambda sond 
system for faults, see respective service manual. 

Fvel enncnment at fu" 1000 is necessary to enSlKe the 
I!1lernal cooling of the englOO. If the fuel -air miKture IS 100 

lean, the combustlOn temperaturs w~1 nse and the engine 
may overheat. 
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849 

Check the pressure sensor 

Increase the pressure unlil the engine stops (the 
pressure sensor interrupts the pump relay earthl 
ground connection). Caution! Do not exceed 120 kPa 
(17.4 ps i) otherwlse the boast pressure gauge will be 
damaged. 

The engine should stop at a pressure of 70 kPa (10.1 
psl), the boost pressure gauge should Indlcate red and 
the turbo lamp should glow. 

850 

Turn off the engine. Disconnect pressure gauge 
5230 and the pump 

Reconnect the hose to the intake manifoid. 

Check! adjust idle speed and ca content 

E-engines .. 
F-engines, without catalytic converter 

with catalytic converter 
with Lambda sond 

End of inspection 

851 

Page 
49 
49 
51 
54 
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Faults found 

Faults found during the inspection 

123 273 

Operations 852- 69 

End 

From 85: No fuel injected from start 
injector 
When the fault has been rectified proceed from 86 

852 

Check for voltage at the start injector when the 
starter motor is operating 

Measure across both pins. 

Vohags: test with a new start injector. 

853 

Check for voltage between the plug and earth / 
ground when the starter motor is operating 

Vohags: indicates a defective thermal time switch or an 
open circu it in the lead between it and the start injector. 

No vallags: open circuit in the lead between the starter 
motor and start injector. 
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From B 16: Line pressure too low 

When the fault has been rectified proceed with B 1 7 

854 
Check for external leakage 

(Between the fuel pump and fuel dlSlnbutor.) 

For cars eqUlpped with a fuelleakage return line between 
the tuel accumulator and fuel tank: remove the tank cap 
to release any overpressure and disconnect the hose from 
the fuel accumulator. 

Check for leakage and reconnect the hose. 

855 
Check the tank pump 

The tank pump was introduced in 1977 but may have 
been titted to some models before this date. 

Unscrew the fuel tank cap and listen to the sound of 
the pump. 

A defective tank pump otten causes an increase in the 
nOlse level at the main fuel pump. 

Tank pump does not WOf"k: check the tuse in the boot 
(trunk) (1975-1978) or tuse no. 5 in the fusebo)( (1979-). 

856 

Check current consumption of tank pump 

Connect an ammeter to the junction in the boat (trunk). 

The current consumption should be = 1-2 amps. 

Incorrect : check the tank pump and filter. If correct, test 
with a new tank pump. 

Na current consumption: check for voltage at the pump. 
If OK, test with a new pump. 

r. 

• 
• 

• 
• 
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857 

Check capacity of fool pump 

Tum off the ignltlon. 

Unscrew the fuel tank cap to release aoy overpressure 
In the fuel tank. 

Disconnect the return line at the connection in the engine 
compartment and hold the end above a measuring cy\.. 
inder. 

Turn on the ignition for 30 seconds. 

The minimum amount of tuat in the measuring glass 
should be: 

1975-1979 
1980- (except E~Turbo 1981) 
E· Turbo 1981 

Reconnect the return line. 

0.8 litre (0.75 US qt) 
. 1.0 litre (1.0 US qt) 
125 litres (1 .2 US qt) 

Capacity too low: retest with a new fuel pump. If this 
does not he!p , the fault may be due to a blockad tuet 
filter . luet line Of tuet distributor. 

858 

Adjust the line and rest pressures 

See page 45. Clean the line pressure regulator and fit 
new O-rings wherever necessary. 
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1978-

1975-1977 

42 

End 

.. ~ 

End 

From B 16: Line pressure too high 

When the lault has been reetified proceed with B 1 7 

Check that the return line is not blockad 

T urn off the i9nltlO0. 

859 

Unscrew the fuel tank cap to release anv overpressure 
in the tank, 

Disconnect the return line from the tuel distributor and 
blow through the line. 

Blockad line: dean, if necessary replace. 

OK: check that the screw hales are not blocked. 

Reconnect the return line. 

Adjust the line and rest pressures 

860 

See page 45. Clean the line pressure regulator and fit 
new O- rings wherever necessary. 

From B 17 and B 1 B: Controi pressure too 
high (cold / warm controi pressure 
regulator) 

When the Isult has been reetified proceed with B 18 
and 8 19 

86 1 

Check that the return line is not blocked 

Turn off the ignition. 

Unscrew the fuel tank cap to release aoy Qverpressure 
in the tank. 

Disconnect the return line from the contrei pressure re--
gulator. On 1978- modeIs disconnect the line at the tuel 
distributor as welt. 

Blow Ihrough the line. 

Bhxked line: clean, replace if necessary. 

Clasr li08: check that the screw holes are not blocked. 
If OK, test with a new controi pressure regulator. 

NotelOn 1978- modeis, the fau lt mayaiso be due to 
a blocked line pressure regulator in the fuel d ist ributor. 

• 

• 
• 

• 
• 
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End 

Group 23 el system 

Faults faund 

From B 18: Controi pressure too low 
(warm contral pressure regulator) 

When the fault has been rectlfied proceed with B 19 

Check for voltage at the controi pressure 
regulator 

Measure across both the plug pins. 

regulator resistance 

862 

Valtage: measure the 
10-20n regulator 
20-30f.! others. 

.. . 079 (USA 1981 - ) 

If the resistance is correct, the fault is due to a poor contac! 
between the regulator and plug. 

863 
Check for valtage between the plug and earth I 
ground 
Voltage: open cirCUII in lead to earth. 

No voltage: open circuit in lead between pump relay and 
contral pressure regulator. 

From 822 and 823: Rest pressure drops 

When the fault has been reclfied proceed with 823 
and 824 

864 

Check the rest pressure with 9auge rock in 
position 1 

Turn on the ignition to build up the pressure in the system. 

T urn off the ignition. 

Turn the gauge cock on 5011 to position 1 (towards 
the fuel distributor). 

Wait and record the pressure af ter 5 minutes (this is ne­
cessary because the fuel accumulator compensates for 
any leakage as long as it contains fuel under pressure). 

Pressure doas not drop in position 1: the fault is due 
to one or more of the following: 
- fuel line leak from the controi pressure regulator 
- 1975-1977 the controi pressure regulator allows too 

much fuel to flow through. Test with a new regulator 
- 1978- the needle valve in the line pressure regulator 

does not dose. Clean/replace the needle valve and fit­
ting. 
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865 

Check for external leakage 

(Between fue! pump and fuel dlstributor.) 

For cars with a fuelleakage return line betwoon the fuel 
accumulator and fueltank: remove the tank cap to release 
any overpressure and disconnect the hose from the fuel 
accumulator. 

Check for leakage and reconnect the hose. 

866 

Make sure that the line pressure regulator does 
not leak 

Unscrew the tuel tank cap to release any overpressure 
in the tank. 

Tum on the ignition to build up the pressure. 

Turn off the ignitlOn. 

Detach the return line Gn the engine compartment) and 
hold the end of the hose up. If fuel flows out of the hose, 
the line pressure regulator is leaking. 

Reconnect the return line. 

Line pressure regulator ktaking: renew the O-ring. If this 
does not help , renew the complete fuel distributOf. 

Check the fuel pump non-return velve 

Turn on the ignition to build up the pressure. 

Turn off the ignition. 

867 

Block the line between the tank pump and fuel pump. 
Usa clamping pliers 2901. 

Record the rest pressure for 5 minules. 

Rest pt"essure drops: slart injector or line to it , leaking. 

Rest pressure does not drop: non-return valve is leaking , 
renew. 

• 
• 

• 



,,,.,, 

Group 23 el system 

Adjuslment. pressures 

From 826: Auxiliary air valve does not 
elose 

When the fautt has been rectified proceed with 827 

868 

Check for voltage at the auxiliary air valve 
Measure across the two pins. 

No voltage : check the earthiground lead. Measure across 
the yellow lead (1975) or the blue lead (1976-), and 
earthiground. 

869 

Check resistance of auxiliary air valve 

Usa an ohmmeter to measure the resistance across the 
auxillary air valve plug. 

Resltance should be 4~O.Q. 

Correct: indicates poor plug contact. 

Incorrect: replace the auxiliary air valve. 

[ ____________________ E"_d ____________________ J 

1978- ) 

Adjus1ting the line and rest pressures 

.,. ........ ~----1 

: ....... :: ... , n r)--, 
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870 

Remove or fit shlms in the lina pressure regulator If and 
as necessary. 

The line and rest pressures are affected equal1y by the 
adJustment. Both pressures are Increased by addlng shlms 
and reduced by removIng s/"lIms. 

Shlms are available in the following thicknesses: 

Thickness Pressure variation 
1975- 1977 0.1 mm (0.004 in) 6 kPa (1 psi) 

0.5 mm «>.020 In) 30 kPa ~.3 psi) 
1978- 0.1 mm 10.004 In) 15 kPa (2.1 psi) 

0.15 mm 10.006 in) 22 kPa (32 ps;) 
0.6 mm 10.024 InJ 90 kPa (13 PSlJ 

Engine type line pt'essure Rest pressure 
EI F 450-530 kPa 150--240 kPa 

(65-77 PSIJ (22-35 psiJ 
Turbo 1981 520-580 kPa , 50--240 kPa 

(75-89 psi) (22-35 psi) 
Turbo 1982- 520-580 kPa 240-320 kPa 

(75-84 psi) (35-46 psi) 
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C. Fault tracing. CI system • 

Mechanical 
- compression 
- valve clearances 
- vacuum hoses and connections 
- throttle control , kick-aawn controi 

(auto gearbox) 
- air cleaner 
- intake manifold Oeakage), 

'--~"'-

"'----
.... 
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Electrical 

CI 

General 
The instructions in this section apply only if the engine 
IS free from any mechanical or electrical faults. Correct 
octane fuel supplied by welt known companies must be 
used. 

The foltowing points should always be checked before 
foltowing the fault tracing procedures. 

Emission controls 
- spark plugs and HT leads - crankcase ventilation 

• 
• 

- distributor cap - exhaust gas recirculation (EGRI 
- ignittion coi l - evaporate controi system 
- timi ng (lncl. ignition advance) - airpump/Pulsair system 
- all electrical connections. - Lambda-send system 

- con slant idle speed - catalytic converter 
system (CIS) 

-I --

C2 

Desc ription: 

Only t he most common and easity detected fault symp­
toms are included in this section. 

Perform a complete inspection of the el system (see page 
2n 
- if no faults are found when fault tracing 
- if no easily detected symptoms are found 
- if several components malfunction. 

The fold-out section overleaf contains a list of 
the most common symptoms and related checks. 

The letter and number (e.g. 82) after each check 
refer to operations in the ··Inspection of the CI 
system". 

Refer alse to the wiring diagram on page 
106-110 . 

• 
• 
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F.ault symptoms and causes 

Symploms. probable faults / remedies 

Fold out this section while performing the fault tracing procedures. 
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Fautt (racing 

FAUl T SYMPTOM 

Engine does not start 

Co Id engine difficult to start 

Hot engine difficult to start 

Erratic runniog, cold + during w.nrming-up CAUSE 

Erratic running, hot 

Occasionai stalling 

low top speed, poor performance 

1 
Erratic idle 

1 
Excessive tuel cons;umption 

1 
leakage, fUEII / air 

X X X X X X X X Inlet system, air leakage 
X X Fuel system, externai leakage 
X X X Fuel distributor, leakage 

X Air leakage, InJector holder 

::GR) Pressure (line, controi and rest) 
X One or more of the pressures incorrect 

X X line pressure incorrect 
X X X Controi pressure, cold, too high 

X X cold, too low 
X X X warm , too hIgh 
X X X X warm, too Iow 

X X X USA 1981-: acceleration ennchment, cold engine defective 
X E Turbo: full load enrichment defective 

X Rest pressure, too low (vapour locks) 
X too high (Jnjectors leaking) 

Fuel pump, 'tank pump 
X Fuel pump does not start (relav, fuses) 

X X X X X X X low capacity , poor connections 
X X Tank pump faulty 

Air-fuel controi unit 
X X X Air flow serH>Qr plate, incorrect positIOn 
X X X X X X X X X Sensor plate/lever/control/plunger Jamming 

X X Fuel distributor blocked 

Start in;ector 
X X X Does not open 

,X Thermal timer switch shorted 
X Turbo 1982--: Impulse relav defect lve 

X X X X X X X X Does not close 

lines, filters 
X X X X X X X X Fuel lines/filters for tank pump, blockad 

Auxiliary air valve, injectors 
X X Auxiltary air valve, does not open 

X does not close (tast Idle) 
X X InJectors blocked (tuel not atomized) 

X Injectors leakjng 

ca, throttle valve, controls 
X X X X X X X CO content, incorrect 

X X Throttla valVt3, loosa 
X X Throttle valvl~ incorrectlv ,," 
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Engine does not start 

Probable cause Operation 

Alf Inlet system, leakage B3 
Fuel pump, defectlve BL 7 
Alr-fuel controI Uni! (contral plunger) 
set%es S10--12 
Incorree! pressure S14-24 
Sensor plate height. InCOfreet B25 

Ca Id engine difficult to Sotart 

Probable cause Operation 

Start InJector, defective 82. 4-5 
Auxlliary alf valve. defecllve B13 

Hot engine difficult to s1art 

Probabkt cause Operatton 

Start InJectar (T uroo 1982-) impulse Bl ,6 
relay, defecllve 81. 6 
Start injector leaklng 84, 7-9 
Rest pressure too low 814-15, 

22-23 

Engine difficult to start Ir:old + hot 

Probable cause Operation 

Air injet system. leakage B3 
Start inJector, defective 
(Turbo 1982- ) Bl,4-6 
Sensor plate position , Incorrect 810, 11 
lIne pressure, Jncorrect B7,14-16 
Sensor plate height, Incorrect 824-25 

Erratic running. eald + during 
warming-up 

Probable cause Operation 

Controi pressure, cold, incorrect B 1-2, 7 
14-15,17 

Acceleration emichment, cold engine, 
defectlve (USA 19B 1-) 818,21 

Erratic running, hot engine 

Probable cause Operation 

Contrei pressure warm, Incorrect Bl, 7, 14-15 
18 

Group 23 el system 

Fault tracing 

Erratic running, cold + hot engine 

ProbabM! cause OperatKKl I 
Alf Inlet system, leakage B3 
Controi pressure, incorrect Bl, 7,14-15 

17-18 
CO content, incorrect -
Throttle valve, loose -

Erratic running + excessive fuel 
consumption 

Probable cause Operation 

Start InJector leakage Bl-2, 4, 7-9 
Controi pressure, incorrect 814-15 

17-18 
CO content , incorrect -

Low top speed + paar performance 

Probal$ cause Operation 

Thronle controi settlng, 
Incorrect, throttle valve doas 
not open fully -
Incorrect contral pressure Bl , 7, 14-15 
wh60 engine warm lB 
Fuel enrichment, defective S19,21 
Tank pump, defective B55-56 
Fuel pump capacity , too low B57 
CO content, incorrect -

Erratic id le 

Probable cause Operation 

Engine doas not run on all cylinders -
Air inlet system, leakage B3 
Air-fuel controi unit selzes S1, 7,10-12 
Thronle valve, loosa -
Injectors leaking, paar spray panern 827-40 
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D. Idle speed and CC> content. checking/adjusting 
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DI 

General 
It is important that the engine settings are correctly ad- • 
justed (e.g., timing) if valid results are to be obtained. 

The engine should be warm and idling. 

Warm-up the engine at 25 r/s (1500 rimin). 

Check! adjust the CO content 5 minutes (no earlier), after 
the radiator thermostat has opened. 

D2 

Exhaust gas extraction 
Use an exhaust gas extractor that fits loosely over the 
exhaust pipe. 

If very powerful exhaust gas extraction is used there is 
risk that oil will be drawn into the exhaust system past 
the turbocharger gaskets. This would cause the sound 
damping material in the exhaust system to be soaked 
in oil,and cause blue exhaust smoke for a long time. Such 
a condition could be misinterpreted as an inner oilleakage 
and could be the cause of unnecessary repairs. 

• 

• 
• 
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Group 23 el system 

Idle speed, CO content 

E and F enginas without catalytic converters 
Operations 03- 9 

Special tooIs: (29011 5015 

03 
Connect test equipment 

- Rev counter. Nate! 1975 models are not equipped 
with a connection for a rev counter or Monotester. 

- CD gauge. The probe should be placed in the exhaust 
pipe approx . 480 mm = 19·· from the end, otherwise 
fresh air may mix with the exhaust gases causing invalid 
results. 

D4 

Disconnect the air pump I Pulsair system, where 
titted 
Disconnect and plug the hose, or alternatively block the 
hose with clamping pliers 2901. 

49 



Group 23 el system 

Idle speed, CD content 

EIF 

Tu .... 

EEC. Switleriar1d 1971- Canada 1982-
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50 

Pre-set the klia speed 
Warm engine. 

05 

,j. r / min 
B21F aula 1976 

1977 .......... 
B23 E 1979-1980 
Others ......... 

Check / adjust the ca content 
Engine warm and idling. 

Use 5015. 

13.3 Boo 
14.2 B50 
15.8 950 
15.0 900 

06 

Rev up the engine for 8 short while before checking the 
ca content. Cau6on! remove 5015 to preven! damage 
to the alr-fuel central unlt. 
- Anti-clockwise (left) reduces the ca content 
- C~wise (right) rncreases the ca contern. 

CO content % 

B 19/ 21 E 1977 ....... . 
1978-1980 .. . 
1981- ... 

B 19 / 21 E-Turbo 1981-
B21 E 1979-1980 ............ . 

1981- ...... .. 
B21 F 1976-1977 

1978-1980 .. 

CD adjustment screw seal 

Check 
value 
1.0-4.0 
1.0-3.0 
0.5-2.0 
1.0-3.0 
1.5-2.5 
0.5- 2.0 
1.7-2.3 
1.0-2.5 

Setting 
value 
2.0 
2.0 
1.0 
2.0 
2.0 
, .0 
2.0 
2.0 

Legal requlrement on certain markets and modeis. 

EEC and Switzerland 1977-: Iplastic plug) 

The plug can be removed with, e.g .• a punch. 

Press in a new plug after adjusting the ca content. 

Canada 1982-: (steel plug) 

Remove and open the air- fuel controi unit. 

From under the unit. press out the plug with. e.g., a piece 
of wire. 

Reassemble and fit the air-fue! contral unit. 

Adjust the ca content and press in the plug. 



Air pomp 

PulSIlir system 

Turbo 

Group 23 CI system 

Idle speed, CO content 

07 

Reconnect the hose to the air pump/ Pulsair sys­
tem 

Check/ adjust the idle speed 

B21F auto 1976 
1977 

B23E 1979-1980 
Others 

Remove the test equipment 

Turn off the ignition 

, j, 

13.3 
14.2 
15.8 
15.0 

08 

r/min 
800 
850 
950 
900 

09 

Idle speed and CO content 
F engines with catalytic converter 

Operations 010-1 7 

Special tooIs: (2901 J 5015 

Connect the test equipment 

- Rev. counter 

010 

- CO gauge. Connect the gauge to the nipple on the 
exhaust pipe in front of the catalytic converter. 
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Dll 

Disconnect the air pump, where titted 

Disconnect and plug the hose or alternatively block the 
hose with clamping pliers 2901. 

Pre set the idle speed 

Warm engine. 

D12 

821 F 1976-1979 
Manual 
AulO 

15.0 r/s (900 r/min) 
13.3 r/s (800 r/min) 

Check/adjust the CO content 

Engine warm and idling. 

Use 5015. 

D13 

Rev up the engine for a short while befare checking the 
CO content. Caution! Remove 5015 to prevent damage 
to the air-fuel controi unit. 

- Anti-clockwise Oeft) reduces the CO content. 
- Clockwise !right) increases the CO content . 

ca content % 

B21F1976 .. 
1977-1979 ............ . 

Check 
value 
1.7-2.3 
0.7-1 .3 

Reconnect the hose to the air pump 

Setting 
value 
2.0 
1.0 

D14 
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Jdle speed ca content 

Check / adjust the idle speed 

821 F 197~1979 
Manual 
Auto 

Remove the test equipment 

Warning 

015 

15.0 r/s (900 r/min) 
13.3 r/s (800 r/min) 

016 

The n.pp!e for the CO gauge on the eKhaust pipe 
IS very hot. 

Refit the plug. 

017 

Check the ca content after the catalyst 

The probe should be placed in the eKhaust pipe approx. 
480 mm (19 In) from the end. otherwise fresh aIr will 
mIX with the exhaust gases eau SIng invalid results. 

The CO content should be 0-0.5 %. 

S3 
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Idle speed, CO content 

Idle spe"d and CO content 
F engines with Lambda-sond 

Operations 018-26 

Special toois: 5015, (5232) 

Connect the test equipment 
- Rev counter 

018 

- ca gauge. Connect the gauge to the nipple on the ex-
haust pipe in front of the catalytic converter. 

g~ 

o 
,.~ 
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Disconnect the lambda-sond 

Check/ adjust the idle speed 
Warm engine. 

B 21 F-5 

B21F-9 
B 21 F-Turbo 

1977-1979 
1980-
1981-
1981-
1982-

, l, 
15.0 
15.8 
15.0 
12.5 
15.0 

• els (not fittad to B 21 F-S Federal or Japan). 

Cars with CIS 

019 

020 

r / min 
900 
950 
900· 
750' 
900· 

Refer to the service manual if the idle speed is incorrectly 
set. 
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Idle speed, eo system 

Check/adjust the CO content 
Warm engine. 

Use 5015. 

021 

Rev up the engine for a short while before checking the 
ca conten!. Caution! Remove SOlS to prevent·damage 
to the air-fuel controi unit. 
- Anti-clockwise Oeft) reduces the ca content. 
- Clockwise (right) increases the ca content . 

CD content % Check Setting 
value value 

B 21 F-5 1977 1.2-1.8 1.5 
1978- 1980 1.0-2.5 2.0 
1981- 0.7-1 .3 1.0· 

B 21 F-g 1981- 0.7-1.3 1.0' 
B21 F-Turbo 1981- 0.7-1.3 1.0· 

• CD adjustment screw sealed !axel. Japan). 

Warning. Tampering with CO adjustment may be a 
violation of Federal. state or loeal laws. 

ears with sea/ed CO adjustment screw 

The ca canlent should only be adjusted if: 

- it is outside the check values 
- when all other possible causes have been checked and 

rectified. 

A steel ball covers the ca adjustment screw. To remove 
the ball. il is necessary to remove the air-flow sensor 
(see page 68). The ball can then be tapped out with a 
punch. 

022 

Reconnect/ check the lambda-sond 
The CO content should drop to less then 1 % when the 
Lambda-sond is connected. 
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Check/adjust the idle speed 

821 F·5 1977- 1979 
1980 .. 
1981- ....... . 

821 F-g 1981-
B21F-Turbo 1981-

,I. 
15.0 
15.8 
15.0 
12.5 
15.0 

023 

r / min 
900 
950 
900· 
750' 
900· 

• els flot fitlecl 10 B 21 F Federal of Japanl. Refar to the 5efV1Ce 

mar'IUal If the Idle speed IS locorrectly set. 

024 

Turn off the engine 

Cars with a sea/ed CD adJusrment screw (after having 
adjusted the CD content) 

Seal the air-flow sensor 
Fit the steel ball with tool 5232. 

For B 21 F use a screwdnver. 

For Turbo use a hammer. 

Remove the test equipment 

Warning 

025 

026 

The nlpple for the ca gauge on the exhaust Plpe 
IS very hot. 

Reflt the plug. 



Group 23 el system 

Tank pump 

E. el system comp,onents, checking, replacement, etc. 

TANK PUMP 
Operations ET- 10 

123125 

El 

General 

The tank pump was introduced in production in 1977. 
The pump may have, however, been fitted tO earlier ve­
hicles. 

E2 

Fault symptoms 

A defective tank pump may cause low line pressure. 

The following symptoms can arise: 
- increased noise level at the main fuel pump 
- low top speed, poor engine performance 
_ juddering, engine cut-out (tuel-vapour locks). 

E3 

Check the tank pump 

Carry out the repair operations B1, 7, 55-56. 

E4 

Tank sender unit, removing / fitting 

Necessary if the tank pump or fil ter is to be replaced. 

The unit is removed/fitted through the aperture in the 
rear floar sectian. 

First unscrew the fuel tank cap to release any overpressure 
in the fuel system. 

Use tool 5169 to remove the unit. 

Use a new O-ring when re-- fi tting the unit. Lubricate the 
O- ring first wi th glycerine or similar. 

TOOre are three different types of units and tank pumps, 
see pages 58-61. 

Notel Types 2 or 3 may have been fitted to earlier vehides 
if the tuel tank has been replaced. 
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58 

GR 

SB 
BR 

'."'" 

GR 

SB 

'34,., 

Type 1 
Operations E5- 6 

Applies to models from 1975-1976 and early part of 
1977 

-~ 

I 
Without tSllk pump --

Plug 

With tSllk pump 

E5 

Replacement of tank pump/filter: 

locale the upper clip as shown, otherwise II will be 
difficult to flt the lij'Iit in the tank 
route the earthfground lead under the hose clips. If 
this is not done the movement of the float will be 
Inhlblted. Do not stretch the earthfground lead 
the return hose must be tittad on vehlcles equlpped 
with parking heaters 
check that the filter does not interfere with the 
movement of the float 

Wiring diagram 

A = wiring harness 
B = tank pump 
C = suppressor 
D = tuse 
E = tuel pump 

Colour codes 
GR = grey 
y = yellow 
S8 = black 
SA = brown 

E6 
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Group 23 el system 

Type 2 
Operations El- 8 

1977-1978 

l _____ 

Replacement of tank pump / filter: 

_ connect the leads to the pump 

Tank pump 

Without plug 

..• 

E7 

_ check the helght. see left , adjust if necessary 
check thaI the fi lter does not contac! the float 

267- 271 mm = 105-10.6 In. 

Wiring diagram 

A = wlrlng harness 
B = tank pump 
C = suppressor 
E = fuse 
E = tuel pump 

Colour codes 
GR = grey 
y = yellow 
S8 black 
BR = brown 

E8 
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Tank pump 

VDO 

60 

Suppress.or 

AC .• _ 

Type 3 
Operations E9-10 

1978-

Replacement of tank pump I filter: 

E9 

- connect the leads (earthiground lunctlon) to the pump 
- check that the fdter does not contact the float 

Notel 1978- 1981 models may be fittad with pumps 
from two different manufacturers, AC and VDO. Only 
the AC pump IS stocked, the two pumps are however 
Interchangeable. 

If a suppressor has not been fltted to the fuel revel sensor 
uni! a separate suppressor must be fllted when changing 
from VDO to AC pumps. See next page. 



Group 23 el system 

Tank pump 

ElD 

Parts required when changing from VDO to AC 
tank pump 

Part P/ N Qty 
1 - pump 1276330-6 1 
2 - bracket 1235444-5 1 
3 - nut 1266390-2 2 
4 - washer 940121-7 2 
If necessary. 
5 - suppressor 1235204-3 
6 - plug Insulator 958207-3 
7 - sleeve insulator 958208-1 
8 - filter 1266822-4 

The earth/ground strap (9) must be transferred to the 
new pump, and where applicable the suppressor must 
be connected In senes with the positive terminal of the 
pump 
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Group 23 el system 

Fuel pump. fuel accumularor 

FUEL PUMP WITH I\lON-RETURN (CHECK) VALVE 
FUEL ACCUMULATOR 

Operations EII-18 

1975-1971 

Location of fuel pump and fuel accumulator. 1975-'1977 

1978 -

Location of fuel pump and fueJ accumulatOl'". 1978-

62 

ElI 
Fault symptoms 

Fuel pump: a faulty fuel pump will cause low line pressure. 
The following symptoms may arise: 

- engine difficult to start or does not start 
- engine misfires dunng drivlng, under heavy load 

poor acceleration 
- engine starts but stops Immediately 
- poor engine performance 
- pump Mise Note! Mayaiso be due to a defectlVe tank 

pump or vapour locks tn the fuel system, 

Fuel pump non-return valve, 1uel accumulator: if these 
components are defectlve, the rest pressure will be below 
the specifled value. 

Symptoms: 
- dlfficult to start warm engine. 

Inspection 

Fuel pump 

EI2 

Record the pressure. Carry out the foliowing operations 
81,7, 14-16. 

Fuel pump non-return valve / fuel accumulator 

Measure the rest pressure. Carry out the followlng oper­
ations 81,7,14-16,22-23. 

EI3 
Replacement 

Fuel pump: never fit an old non-return valve to a new 
pump la new non-return valve and seal IS Included with 
the new pump). 

On replactng the pump, check that all pressures are cor­
rect, check also the Idle speed and ca conteflt. 

Fuel pump non-return valve or fuel accumulator: check 
the rest pressure af ter replacement. 



Group 23 el system 

Fuel pump. fuel accumulator 

Fuel pump. fuel accumulator 1975-1977 without tank pump 
Oper8tions E14-15 

35" 

... 

E14 

Fuel hose. tank-pump 

Only type 2 hoses are stockoo. 

When fining the hose, tlghten the nipple to 70 Nm (52 
fUb.) Then tum untll the nipple pomts 35° backwards 
and upwards. 

E15 

Connecting the fuelline to the pump (non return 
valvel 

- connect the hose by hand Oength of hose 45 mm = 
1.75 in) 

- fIt the nut and sleeve by hand 
- hold the pump hhe pump must not be supported on 

a bench otherwise il may be damaged) 
- carefully tap in the hose and sleeve. Use a clean ham­

mer. 
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Group 23 el system 

Fuel pump, fuel accumulalor 

Fuel pump. fuel accumulaltor 1975-1977 with tank pump 
Operation E 16 

Type 1 

64 

ti--

E16 

Connecting the fuelline to the pump (non.return 
valvel 

- connect the hose by hand Oength of hose 45 mm = 
1.75 in) 

- fit the nut and sleeve by hand 
- hold the pump (the pump must not be supported on 

a bench otherwise it may be damaged) 
- carefully tap in the hose and sleeve. Use a clean ham· 

mer. 



Group 23 el system 

Fuel pump, fuel accumulator 

Fuel pump, fuel accumulator 1978-
Operations E l 7-18 

r@~ 
I 
I 
I 
I 

Turbo 1981 Ithe non-return valve IS tncorporated 
tri the pump and cannot be removedl 

Fuel leakage hose 
~aln modeIs On/y)---?--Y 

Not turbo 1982-

1978--1979 

For hose InstallatlOnJrcplacement 01 non-return 
valve, see ovedeal 

'980-

' ... ' 
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Group 23 el system 

Fuel pump, fuel accumulator 

132090 

o 

132092 

132093 

66 

EI7 

Connecting the fuel line to the pump (non-return 
valve) 1978-1979: 

- connect the hosa by hand 
- hold the pump (the pump most not be supported on 

a bench otherwise it may be damaged) 
- caretully tap in the hose. Use a dean hammer. 

EIB 

Replacement of fuel pump/non-return valve 
1980-

Aground, bevelled, 17 mm open-ended spanner (wrench) 
is needed for this operation. 

Remove the pump. tuel accumulator and bracket in one 
unit. 

Use the open-ended spanner described above to coun­
terhold the pump when disconnecting the fuel line. Take 
care not to damage the electrical connections on the 
pump. 

Usa a long 17 mm socket spanner (wrench)to remove/in­
stall the non-return valve. 



Group 23 el system 

Fuel filter 

FUEL FILTER 
Operations E 79- 2 7 

FI,le! f.lter USA 1980-, other markets 1981-

-
-

USA - 1979, other markets - 1980 

For economlcal reasons, only one type of fuel f,lter (PI N 
, 276050-0) is stocked by the Parts Department. 

When replacing a fuel filter with the abov':l filter, ad­
dltional nipples and seals are reqUlfed. 

00: .. 0~5 ~ 
- I ~~; 

.[} ,[j, 

~I ~.021~ Ii 

94728:2-0 
6069··0 
947621-9 ' 

1276068-2 

EI9 

Fault symptoms 

A blocked fuel filter causes the Ime pressure to drop Ire­
duced rue! supplyl This can cause: 

- drfficult to start engine 
- mlsfinng whlle dnvlng under heavy loads 
- erratic acceleration 
- poor performance 

E20 

Checking the t08I filter 

Measure the line pressure Perlorm the following oper­
ations Bl. 7 , 14--16. 

E21 

Replacement of fuel filter: 

- tum the nipples so that the tapered side faces outwards. 
away from the filter 

Nate the now mdlcatmg arrows on the filter. 

Example: When replacmg a fuel filter marked . .. 006, 
an additional nipple (PIN 1276068-2) and a seal (PIN 
947621 -9) are reqUlred. 

~"~061~ ~ ~0101 ~ 
.!} .[} 

,,021 

47621-9 

1276068-
7282-0 

2 6069-0 

' ..... 
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Group 23 el system 

Air · fue! contral unit 

El' 

Turbo 

68 

AIR-FUEL. CONTROl UNIT 
Op!.~rations E22-39 

' ... ' 

E22 

Fault symptoms 

A defective alr-fuel controi uM can cause: 

- dlfficult to start engine 
- engine does not start 
- erratlc operation 
- erratic acceleration 
- excessive fuel oonsumption 
- variable CO content 
- dieselling lrunnlng-onl 

E23 

Checking the air-fusl controi unit 

Before replacing/ reconc:litlOnlng the alr- fuel oontrol uM 
(air flow sensor or fuel distrIbutor), a thorough inspection 
of the el system should be carried out, see page 22. 

E24 

Removing the air-fuel controi unit 

If necessary . the tuel dlstributor can be removed on its 
own and inspected 

Unscrew the tual tank cap to release any overpressure 
from the fuel tank (reduces fue! spillage). 

Clean all hosa oonnectlOns before dlsconnecting the fuel 
hnes. 

Inhex 5 mm. 

E/ F angines: remove the complete alr- fuel controi unit , 
includlng the lower section. 
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~ : 
,--

USA 198'-
~f; 
Canada 1982-

o I 

o I , 

o~ , 

~~ 
~ 19751977 

1978-

UL...U 

Group 23 el system 

Air-fuel control unit 

Fitting the air-fuel controi unit 
Operations E25- 28 

Special tooIs: 5015, 5170 (1978-) 

USA 1981- and Canada 1982-
Remove the steel ball or plug from the air-fuel contral 
uni! before installation. 

E25 

Install the air-fuel contral unit 

Use new seais. inhex 5 mm. 

After fitting the unit, check thaI the air flow sensor plate 
maves freely. 

Reconnect all fuel lines with the exception of one injector 
line. Use new seais. 

Caution! The fuel distributor tltted to turbo englned 
vehlcles Is the same as the one used for 6 cylinder 
anginas but two of the outlet ports are pluggad. Under 
no circumstances should the fuel lines be connected 
lo lhasa ports. 

E26 

Start the tuel pump 

Disconnect the ignition system control unit. 

1975-1911: withdraw the connector from the air flow 
sensor. 

1978-: connect test relay 5170. 

Turn on the ignition, 

E27 

Basic-set the air-fuel controi unit (CO adjustment 
screw) 

Turn the ca screw clockwise (right) until fuel is supplied 
from the open outiet. 

Then tighten the screw by 1/2 a turn. Use 5015. 

Turn off the ignition and reconnect the fuel line. 

Check! adjust: 

- all pressures 
- the rest position of the sensor plate 
- idle speed 
- ca content. 

E28 
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Group 23 C/ system 

Air-fuel controI unit 

USA 1981-

70 

Reconditioning the air~fuel controi unit 
Operations E29- 39 

E29 

Remove the fuel distributor 

Take care that the controi plunger does not fall out as 
it is easily damaged. 

If the contral plunger is removed . it must be cleaned in 
dean petrol/flasohne before being refitted 

E30 

Disassemble the air~flow sensor 

Clean and inspect all parts. Replace if and as necessary. 

~,,?:~r- 1975-1977 

Ic:D 

~ 

;I~ 
11 

... 

' .. ". 

USA 1981- and Canada 1982-

Remove the steel ball or plug from the air flow sensor. 
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Group 23 et system 

Air·fuel controI unit 

E31 

Reinstall the lever + plate and adjustment arm 

Grease the bearing seats, shaft, balls and spring . 

E32 

Reinstall the counterbalance 

Centre the lever before tightening the retaining screws 
for the counterbalance. 

The ca adjustment screw should be opposite the drilled 
hote in the housing . Key/ wrench 5015 can be used to 
check this. 

E33 

Install the stopper for the plate 

E34 

Centre the plate 

Adjust to obtain an equal space all the way round. Un­
screw the centre bolt to adjust the plate. 
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Group 23 el system 

Air·fuel control unit 

72 
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l 
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, .. 

E35 

Check operation of sensor plate/ lever 

Check throughout the complete travel that the plate does 
not stick, and is easy to move. 

E36 

Adjust the plate rest position 

The upper edge of the plate should be flush, or at the 
most 0.3 mm (0.012 in) below the cylindrical part of 
the air venturi. 

The position can be adjusted by bending/straightening 
the spring damp beneath the plate. 

Note! The rest position of the sensor plate should be 
checked before fitting the ail- fuel controi unil. II is advisable 
to set the plate as near flush as possible. This is because 
the plate takes up a Iower rest position when the unil is 
Installed and is affected by the controi pressure. 

Fuel distnbutor 

The fuel distributor must not be disassembled. If any part 
is defective, the complete uni! must be replaced. II is how­
ever possible to clean the contral plunger. The lina pressure 
regulator can also be cleaned. Q-rings and seals should be 
replaced. 

E37 

Clean and check the controi plunger 

Always use clean petrol!gasoline and observe the utmost 
deanliness. 

Wash the controi plunger and blow dean with com­
pressed air. Also dean the metering slits. 

Make sure that the plunger is not damaged or coated 
with carbon deposits. Use finger nails to remove dirt par­
tides, on no account may tools be used. 

Refit the plunger in the fuel distributor and check in-out 
operation. turning at the same time . The plunger should 
move freely, if not replace the complete fuel distributor. 

( 
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1978--

Group 23 el system 

A ir·fuel contro! unit 

E38 

Clean and inspect the line pressure regulator 

Use clean petrol/gasoline and observ8 the ulmaS! clean~ 
liness. 

Disassemble and clean the regulator. 

Aeplace worn and damaged parts. Caution! The pistan 
must not be replaced separately, If the pistan is defective. 
the complete fuel distributor should be replaced. 

Reassemble and fil the regulator. using new O-rings and 
seais. 

-
E39 

Fit the fue! distributor to the air flow sensor 

Use a new O-ring and make sure that il sits correctly. 

Take care that the contral plunger does not fall out. If 
damaged il must be replaced. 

Torque the scr8W$ evenly. Tightening torque 3.6 Nm 
(2.5 f t. Ibl 

E/F engines 

Assemble the upper and lower parts of the air tuel contro! 
unit. Use a new seal. Inhex 5 mm. 

Check thaI Ihe lever moves f reely af ler lighl ening. 
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Group 23 el system 

Injectors 

0437502. m_ 

'/F 

Turbo 

74 

IN,JECTORS 
Operations E40-49 

E40 

General 

Many different types of injectors are in use depending 
on the type of engine. All types can be identified by the 
number stamped on the side Oast three digits) and by 
the date code. See table on page 76. 

E41 

Fault symptoms: 

- erratic idling (fuel not atomized) 
- low top speed/poor engine performance (fuel not 

atomized) 
- misfiring while driving under heavy loads 
- difficult to start hot engine (injectors do not seal which 

causes the rest pressure to be too low) 
- dieselling (injector opening pressure too low). 

E42 

Inspection of injectors 

Carry out operations Bl. 7. 27-39. 

E43 

Replacing injectors 

New injectors are filled with a rustproofing compound 
which hardens in storage. For this reason new injectors 
should always be cleaned and tested before fining (see 
method on facing pagei 

Check the rubber seals and replace wherever necessary . 

On replacing injector(s), the idle speed and CD content 
should be checked. Nate! The engine must be tirst run 
at a speed above idle so that the injectors and lines are 
bled. 

r 



Group 23 CI system 

Injectors 

Cleaning and testing injectors 
Operations E44-49 

Special tool: 9934 
Use liquids intended for cleaning purposes such as Shell 
K30, Esso-Versol, Shell Mineral spirits 135 or similar pro­
ducts. 

Warning! Never exceed a pressure of 600 kPa (87 
psi) dunng the test . 

Connect the injector to tester 9934 

Do not tighten the connection . 

E44 

Bleed the pressure line by pumping until fuel is free from 
air bubbles. 

Then tighten the connection 

Ensure that the injector is free from dirt 

Open the pressure gauge cock 

E45 

Pump slowly, about 2 seconds per sweep. Check that 
the pressure rises to at least 100-150 kPa (1 5-22 psi). 

If not. the inJector is blocked and must be cleaned. 

Clean the injector (whenever necessary) 

Pump strongly 15-20 times. Then repeat E45. 

E46 

If the pressure is still too low. then the inJector should 
be replaced. 

Check the opening pressure 

elose the pressure gauge cock. 

E47 

Quickly pump a few times to remove all air from the 
inJector. 

Open the pressure gauge cock. 

Pump slowly, approx. 2 seconds per sweep . Record the 
pressure when the injector opens. 

See chart overleaf for opening pressures. 

If incorrect, replace the injector. 
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Group 23 el system 

Injectors 

Check sealing of injector 

Open the pressure gauge cock. 

E48 

Increase the pressure slowly to a value according to the 
table below. 

Maintain this pressure. 

In a 15 second period the injector must not drip. 

If incorrect, clean the injector according to E46. 

E49 

Check injector function, spray pattern, etc. 

Close the pressure gauge cock. 

Pump at approx. 1 second per sweep for at least 10 
seconds and observe the injector. 

Correct mjectors buzz and no drops form at the tlp. The 
correct spray pattern is sbown below 

If incorrect, dean the injector according to E46 and retest. 

Correct spray pattern Acceptable spray pclttern Examples ot poor spray patt&f"ns linjector should be renewedl 

lnjectors Bosch no. ... 007 ... 015 . .. 020 
Date code -828 829-
Volvo 00. 463972-0 1276037-7 1306499-3 

Opening pressure ,p, 300-360 320-380 350-410 350-410 
(psi) (43-52) (46-55) (51-60) (51-60) 

No leakage permitted below ,p, 240 260 290 290 
(psi) 1351 1381 1421 1421 

Engine type: 
819E.B21E. B21 F-5 -1978 X 

1979- X 
B21 F-9, 821 F-Turbo, B23E X 
819/21 E-Turbo X 

• Aeplaced as spare part by P/N 1276037-7 t .015) 
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Group 23 CI system 

ControI pressure regulator 

CONTFlOL PRESSURE REGULATOR 
Operations E50-53 

0438 140 ... 

134818 

Thermostat v8lvs 

1>01:" 

Delay valve. Coloured SIde away Irom 
controi pressure regulator . 

E50 

General 

The type of controi pressure regulator fitted varies with 
engine type,and can be Identified by the number stamped 
Oast three digits) on the top. 

E5t 

Fault symptoms 

A defeetive controi pressure regulator causes an Incorrect 
pressure. 

The following symptoms can arise: 
- Incorreet fuel -air mixture 
- difficult to start engine 
- erratic running , [X)ssibly stalhng 
- excessive fue! consumptlOn Oow contral pressure) 
- poor engine performance/low top speed 
- hesitates when accelerating , backfires 
- erratie running on acceleration 
- mlstlnng whlle dnvlng under heavy Ioad 

E52 

Checking the controi pressure regulator 

Measure the controi pressure. The engine must be eold 
(below +30"C = 86°F). 

Perform the followlng operatIOns: 

81-2,7, 14-15, 17- 18, 19 (E-Turbo), 21 (F-engnleS 
1981 - exel. Japan). 

Replacing the controi pressure regulator 

Inhex 5 mm. 

E53 

Aher replacing,cheek the controi pressure, idle speed and 
CO content. 

The ~lustratlOfl shows a corltToI pressure regulator Incorporahng 
accelerallOflluel ennchmenl. cold engine IF-englnes 1981 -, BJtcl 
Japan~ Caution! Hoses on tlXbo engl!leS must be damped at 
all connecllons 
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Group 23 el system 

Start injector, thermal time switch impulse re/ay 

START INJECTOR, THERMAL TIME SWITCH, IMPULSE RELAY 

35 "c 

78 

Operations E54-56 

20"'(; 7.5 sec 

o •• 

Thermal time swit c h 

E54 

General 

Different start inJectors are fllled dependlng on model 
year and engine type. The start injectors can be Identlfled 
by the number {last three dtgtts) stamped on the SIde. 

A thermal lime SWitch controls the start tnlector when 
slarltng w ith a cald engine. The length of t ime the start 
'"lector is engaged at - 200C (-4°F) is stamped on the 
collar. 

An impulse relay tS fllled to Turbo vehldes 1982-·, and 
controls the start inlector dunng warm starts . 

• The impulse relay may have been fltted to some Turbo 1981 
models 

E55 

Fault symptom s: 

- difficu lt to start engine/does not start when cold 
- dlfficult to start when warm (Turbo 1982-). 

If the start Inleclor leaks It can cause excessive fuel COfI ­

sumptian. erratic runmng and dieselhng. 

E56 

Inspection of parts 

The engine must be cold Ibelow +300C = 86°F) when 
checkiog the start inJector 

Carry out the folloWlog operatIOns: 

81,4-5,6 (Turbo 1982-),7-8. 



Group 23 el svstern 

Auxiliary air va/ve 

AUXILlARY AIR VALVE 
Operations E57-59 

~ 
I 
I 

F-:\ {Sy \ \\ 
... \ 

' .. , 

' .. , .. 
0280 140 ... 

----l ~~ 

~~iI 
,,. ,,, 

C.utlonl Hose clamps must be !Ittad to all ,;onnectlons on 
Turbo englned vehlcles. 

E57 

General 

The auxiliary air valve fitted depends on model year and 
engine. They can be identified by the number stamped 
on the end of the valve. 

Cars equipped with the constant idle speed system (elS) 
are not fitted with an auxiliary air valve. 

E58 

Fault s ymptoms: 

- difficult to start engine/does nOl start when eald 
- idle speed too high (valve does not elose). 

E59 

Inspection of auxiliary air valve 

The engine must be eold (below +300C = 86°F) when 
inspecting the auxiliary air valve. 

Carry out the following operat ions: 

Bl-2, 13,26. 
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Group 23 el sysrem 

Relays 

P/ N 1214764- ' 

0332204125 

86 87A 87 

~ 
85 30 

' ..... 

RElAYS 
Operations E60-62 

E60 

1975 
The maln pump relay and the tank pump relay are the 
same and are interchangeable. 

Mai" fuel pump Tank pump 

\ l 

80 

Earty type 
(Not stocked) 

Main pomp relay. P/ N "1234750-6 

0332204102 

~87] 
85 30 

Tank pump relay. P/ N 1234751-4 

0332 014114 

~] 85 30 

1976-1971 
Caution I The mal n pump relay and lhe lank pump 
relay are dlflerenl and must not be InterchangecL 

A yellow lead (0 l .b mm = 0 .006 InllS connected to 
the tank pump relay connector 

lata type 

Main pump re!ay, P/ N 1235134-2 

0332204110 

(-+i86 87A 87 

~ 
85 30 

Tank pump relay, P/N 1235020-3 

0332015009 

~87 
85 30 

'.~ 

E62 

1978-
One relay Itransistorizedl. 



F. MiseelIaneous 

Air filt .. r. air pre-heating 1975-1978 
Operations F1-4 

Group 23 el system 

A ir filter, air pre -heating 

Without air pre-heating 

J 
F-engirll:tS. typa 2 

F- engines, typa 3 

E-anginas 
F- engll"\es, type 1 

,~" 

With air pre-heating 

Only $Orne F-engines USA and Canada. 

W ith exhaust gas recirculation 
(EGR), proportional Iypa 

F2 
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Group 23 el system 

Air filter, air pre-heating 

12mm 

, .. 

CoId air 

Warm air 

82 

With air pre-heating 
F3-4 

When replacing an air filter cover 

F3 

Drill a hole (0 18 mm = O 708 m) for the crankcase 
breather hose In the cover 

Plug the "usual" connection 
12 mm = 0.5 in 

F4 

Shutter housing for air pre-heating 

The pOSItion of the shutter at different temperatures can 
be checked by ObseNlng the ends of the spIndie, see t ig 

For a more exact check, It IS necessary to remove the 
shutter housing and test the thermostat 10 warm water. 

If defect lve, replace the complete shuttef housmg and 
thermostat 

Shutter positions: 

a (hot air only) = up to + 15°C 590F 

b (Intermediate) 

c )only cold air) - from + 2SoC. nOF 



B21 F 1979 
California 
and Japan 

Group 23 el system 

Air fHter, air pre -heating 

Air filter, alir pre-heating 1979- (exel. Turbo) 
Operations F5-6 

Right- hand drive 
vehicles 

With exhaust gas recirculat;on 
(EGRI. proportIOnal type 

For cars which are driven in dry, dust y, polluted areas 
a special air filter cartridge is available. 

This cartridge has a hlgher filtering ability than the stand­
ard one. and should only be used as specified . 

Part number 0326352-0- (stamped on cartridge). 
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Group 23 el svstern 

Air filter, alf pre-heating 

Hot 
air 

84 

Pulsair 

, .... ' 

1981-

Q 

Cold 
f lir 

Thermostat and air pre-heating mechanism 

Shutter posItions: 

- hot air only = up to +5OC = 41°F 
_ cold air only = from +' 5°C = 5goF. 

F5 

The shutter mechanism and thermostat are held in p0-

Sition by plastlc dips, see fig. 

Thermostat 
marking 

Replacing air filter cover 

10 · 

F6 

_ Englnes with Pulsair system: drill a hole in the hose 
connector, drill slze 0 14.5 mm = 0.571 In. 

_ 1981 -: plug the hole In the cover. 



CoId 
air 

Air filter. air pre-heating Turbo 1981 -
Operation F7 

Group 23 el system 

Air filter, air pre-heating 

Shutter positions: 
,~ CI Fl 
, 

a hot air only = up to +5°C = 4 1°F 
b cold air only = from + 15°C = 59°F. 

10' 

Ho, 

,.~ 
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Group 23 el system 

Fuel lines 

86 

5012 
5013 

FUEL LINES 
Operations FB- 13 

-.-----
~J 

40-50 

~-
' .... 

FB 
Replacing nipples in fuel lines (plastic hoses) 

Special tooIs: 5012, 5013 

Always use new nipples when reconnecting fuel lines 
since the sealing surfaces of the hippies are easily 
damaged on removaL 

T o fit a new nipple. cut the fuel line at right angles at 
approx. 20 mm (0.8 in) from the adapter. 

Cut a slit in the hose approx. 40-50 mm (1.6--2 .0 in) long. 

Remove dirt from the fuel line and blow dean. 

Use pliers 5012 (5013 for larger sizes) as shown. Heat 
the line with hot air. use e.g. a hair drier. and press in 
the new nipple. White spirit can be used as a lubricant. 

Fold back the protective hose and fit a damp. 



E-engines 1975 

~~ 
-~~ 

I 
I 

I 
I 
I 
I 

-- --

Group 23 el system 

Fueltines 

F9 

Inlet 
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Group 23 el system 

Fuellines 

E/ F engines 1976-1917 

Also B 21 E Sweden + Australia 1978 and early manufactured 1979 modeis. 
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lambda-sond 

FfO 

Return 



Group 23 el system 

Fuel lines 

E/F engines 1978- FIl 

Notel 821 E Sweden + Australia late manufactured 1979- modeis. 

-- ..... 
.... 

lambda-sond 

'.~ 
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Group 23 el svstern 

Fuel lines 

E/ T-Turbo 1981- F1 2 

For damping Qf fuel lines see next page. 

e:> 

LamMa·sond 

Return Inlet 

o 
90 



3 2 

1 

4 

,~~o ~ S"rt '"""'0' 

~~ Return 

Inlet 

Controi pressure regulator 

E/ F-Turbo 1981-

ConIroi pressure 
regulator 
Return 

Inlet 

Group 23 el system 

Fuel lines 

Stan 
Ifljeclor 

1Y\./3 

2 

1 Early type 

F/3 

I presstJl"e regulator 
InIe! Return Stan 

Return 

Inlel 

Controi presSure 

regulator 

2 

JOl8Clor 

3 4 
late type 
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Group 23 el system 

Fuel tank 

FUEL TANK 1975- M IDDLE OF 1978 
Operations F14-37 

92 

Remaining markats 
E~I. USA. Japan, 
Australia 

Japan, Australia, 
USA Federal - 1977 

Model 
242 
244 
245 

USA Federal 1978-
USA California 1976-

Chassis number 
- 130642 
- 315493 
- 181314 

Earfy type Late typa 

, 
5mm:O.21f1 
3-7 mm'" 0.12-0.28 In 

.• -



Group 23 el system 

Fuel tank types 
Three different types of fuel tanks have been fltted to vehicles manufactured between 1975 
and the mlddle of 1978. The difference between the typas lies In the locatlon of the tank 
sender unlt and splaSh can in the tank, and also the attachment of the tank sender unlt. 

Without tank pump --
Typa 1 

1975 - middle of 1917. 

Model 
242 
244 
245 

Chassis number 
- 106765 
- 200331 
- 130339 

Manufactured WIthout a tank pump. 

Typa 2 

Middle of 1977 - end of 1977. 

Model 
242 
244 
245 

Chassis number 
106766-122894 
200332- 274964 
130340-163834 

Fuel tank 

F14 

F15 

Tank pump Introduced In producllon. Posslble tO alter. 
POS/llon of tank sender umt and splash can 

F16 

Typa 3 

Beglnnln9 of 1978 - mKldIe of 1978. 

Model Chassis number 
242 122895-130642 
244 274965-315493 
245 163835--181314 

Modlfied attachment of tank sender unit. 

, ..... 
93 



Group 23 ej system 

FueJ tank 

Replacement of fuel tank 
Opt.?rations F11- 37 

USA 

Type 1 fuel tanks: only one type of replacement tank 
IS avallable P/ N 1255740-1. Old parts can be transferred 
to the new tank. 

Type 2 fuel tanks: only one type of replacement tank 
IS avallable PI N 1255739- 3. Old parts can be transfened 
to new tank 

Type 3 fuel tanks: no longer stocked,new type now avail­
able. For fl\ting the new type of tank to older vehides, 
it is necessary to replace a number of parts. See beJow 
for the pans requlred. 

For worklng procedures, see page 96 

Fl8 

Other m arkets (all markets except USA) 

Only the late type fuel lank IS stocked (see pape 101). 
For fittlng the new type of tank to older vehlcles, it IS 
necessary to replace a number of parts. 

See below for the parts requlred 

For worklng procedures, see page 96. 

Parts required when fitting 
a new type of fuel tank 

Item Description P/ N Q ty. 
No. 

Fuel tank inel. filter tube 
1 Filler hosa 1304240-3 1 
2 Filler tube 1255189- 1 1 
3 Chp 948211 - 8 1 
4 Rubber seal 1254461 - 1 1 
5 Q-ring 949282- 8 1 
6 Screw 955274- 6 1 
7 Clip 1254606-5 1 
8 Fuel tank 1255754-2 1 

l evel sender and tank pump 
1 lock ring 1235324-9 1 
2 O-ring 949276-0 1 
3 level sender 1258854-7 1 
4 H"", 1235388-4 1 
5 Screw 947279-6 1 
6 Spring clip 942866-5 1 
7 Filter 1266822-4 1 
8 Bracke! 1235444-6 1 
9 Tank pump 1276330-6 1 

10 Washer 940121 - 7 2 
11 N", 1266390-2 2 
12 Clip 647709- 5 1 
13 Seallng sleeve 687245- 1 1 
14 Hose clip (1975 only) 948210-0 1 
15 Nipple (1975 only) 947411 -2 1 

94 

Item Descriptlon P/ N 
No. 

A/so reqUlred for /975-1977 modeIs wlthout 
tank pump 

1 Ho .. 
2 Mouldlng 
3 Hose protector 
4 Chp 
5 TU<lo 
6 Hose 
7 Chp 

- Fuse holder 
- Fuse 
- Fuse (1976 only) 

- Connector 
- Cable terminal 

Evaporat ive syst em 
1 
2 
3 
3 
4 
5 
6 

Clip 
Hose 
Bundy tube (242/244) 
Bundy tuba (245) 
Clip 
Grammet 
Chp 

100 mm :::: 4 In 
350 mm :::: 13.8 10 

800 mm :::: 31.5 in 
900 mm :::: 35.4 In 

1150 mm:::: 45.3 in 

943707-0 
679754-5 

1254913-5 
943472- 1 

125461 1- 5 
1229049-0 
94821 1-8 
949611-4 

5 A 
16 A 
247780-3 
958203-2 

946709- 3 
192034-7 
944314- 1 
944314-1 
192248-3 
94 1264-4 

1254513-3 

Q ty. 

350 mm 
100 mm 
1 
4 
1 
1 
1 
1 
1 
1 
1 
1 

2 
1150 mm 
800 mm 
900 mm 
1 
1 
1 



Fuel tank incl. fill8l'" tube 

1 

Level sensor and tank pump 

1 

2,ft~ 

3 

6 

\~ 
12 13 

9 

8 

7 

Group 23 el system 

Fuel tank 

5 6 7 

Additionai parts required for 1975- 1977 models without tank pump 

6 

Evaporative system 

3-~\ '" 

4 

5 

\,,-_2 

lo---1 

7 

6 

95 



Group 23 el system 

Fuel tank 

~ 

~ 
~-.-.--,,-= .......... ~ ~ - - -

r '"'/ ~~ ) ..g7:-,-
, --

':' 417 . 
~-'-'=- -

T 
~ 

96 

. 

Fit ting a new type of fuel tank 
Operations F19- 37 

Special tooIs: 5012 (1975J 5169 

, 
10-80 f6 
'-~.i' 

I I 

I 
~ 

" 
, ., 

\ 

Pull down the old fuel tank 

Disconnect the battery ground lead firs!. 

Draln the fuet 

F19 

F20 

Drill a hale to take the evaporative system tube 

Drill a 19 mm = 0 .75" hale in the floor panel next to 
the hale for the filter tuba. 

Fn the rubbet" grammet . 
70-80 mm = 2.75-3.15 in. 

F21 

Assemble the new tank/ pump unit and tank 
pump 

Place the filter so that il does not obstruct the movement 
of the float. 



1 

3 
2 

2 

4 

5169 , 

,,,,,, 

Group 23 el system 

Fuel tank 

1 9 75 models only 

F22 

Replace the return line nipple 

Cut off the line approx . 20 mm (0.8 in) fram the nut . 
Cut 40-50 mm {1 .S-2.0 in) along the pratective hase 

Attach pliers 5012 to the hard plast ic hase. 

Heat the hose with warm air (e,g, hair drier) and press 
in the new nipple. 

Fold back the protectlve hase and secure It wi th a damp. 

F23 

Fit the tank / pump unit to the new fuel tank 

Use a new O-ring, lubricate it with glycerine ar similar. 

Fi t the lock ring. Use tool 5169. 

F24 

Seal the breather nipple on the tank / pump unit 

Sealing sleeve and clip. 

Nate! Does not apply to vehicles which have a fuel ac­
cumu lator incarparating a fuel leakage line. 

1975-1977 models only 

F25 

Transfer to the new tank: 

Fuel pump and mounting bracket . fuel accumulatar, hases 
and moulding. 

Cannect the '"suction'" line to the tank / pump unit as ap­
plicable. 

97 



Group 23 el system 

Fuel tank 

• 

/ ",,-

40m 

114 .B9 

," ... 

98 

F26 

Connect the filler tube 

T urn the tube so that the small inner tube for the eva­
porative system points upwards. 

F27 

Fit the rubber seal to the filler tube 

Remove the backing paper before pressing on the sea!. 

The joint on the seal should point diagonaUy downwards 
and backwards. 

Flt two hose clamps. cut off pleces not used. 

8- 10 mm = 0.3-0.4" 

F28 

eoat the top of the tank with a rustproofing 
compound and position the tank in the ear 

Connect the pressure and return lines. 

40 mm = 1.6" 

F29 

Fit the filler hosa 

Note! Observe the location of the inner evaporative sys­
tem hose. 

5 mm = 0.2 In. 



35m 

E 
E 
g 
'" 

560 mm (245) 
460mm(242,:l44) 

245 

242,244 

Group 23 el system 

Shape a new evaporative tube 
35 mm = 1.4" 
300 mm = 1'.S" 
460 mm = 18" 
560 mm = 22" 

Install the evaporative system 

Fuel tank 

F30 

F31 

Italy. later versions 

,,~Dc::::1 

Excl. USA. Japan, 
Canada. Australia 

99 



Group 23 el system 

Fuel tank 

GR 

y 

100 

F32 

Refit the tank/pump unit cover and connect the 
wiring 

On vehicles which have had a tank pump fitted, the fuse 
holder is already fitted . 

New ones are necessary for other vehicles. 

Note! On 1975-- modeis, replace fuse No. 7 in the pas­
senger compartment fusebox with a 16A one. 

F33 

Fil! up the fuel tank and refit the cap 

F34 

Reconnect the battery earth/ground lead and 
start the engine 

F35 

Check that: 

- there are no leaks 
- the fuel gauge functions 
- the tank pump functions. 

F36 

Aefit the console panels and the mat in the boot 
(trunk) 

F37 

Rustproof the bottom of the fuel tank 



Model 
242 
244 
245 

Chassis number 
130643 -
315494-
181315 -

FUEL TANK, MIDDLE OF 1978-
Operation F38 

Breather mpple must 
pOint dlfectly upwards 

Group 23 el system 

Fuel tank 

Early Iype Later typ(! 

~ 
---/' 

f 

.. 8-lOmm , 

F38 

On replacement: 

- always use new O-rings 
- rustproof the top of the tank before fitting in vehide 
- rustproof the bottom of the tank afterwards,and check 

for leakage. 

8- ' O mm = 0.3-0.4" 
JOlnt must point directly upwards 

101 



Group 23 el system 

Evsporative system 

EVAPORATlVE SYSTEM 
Operations F39-43 

. F39 

Open evaporative system 
All markets exd. USA, Canada, Japan and Australia. 

Coonection of equalill:ing valve 
Not all year models 

Connection of roll-over valve 
Cert aln markets only 

late typa 

102 

TANK 

The hose IS clamped In different ways 
depeocllng 00 the mode! year 

""" 



Group 23 el system 

Evaporative system 

Closed evaporative system 
USA. Canada. Japan and Australia 

Operations F40-43 

F40 

Connection of equalizing valve and roll -over valve 
The equalizlng valve was discontinued in 1980 and replaced by the roll-over valve. 

Roll-over valve 1980--

CAN.VE 

o 
, To cnarcoal 
.. filter 

To cnarcoal I 
filter 

Equaliziog va/ve - 1979 Type 1 located on fuel tank 

--

To charcoal filter, 
see overleaf 

To charcoal 
filter 

103 



Group 23 el system 

Evaporative system 

104 

F41 
Connection of charcoal filter and vacuum valve 1975- 1977 

- .. _ From 
luet tank 

.• -

F42 

Connection of charcoal filter and vacuum valve 1978-1979 

Delay valve only 
f llted to certsIn 

mod'" 

/ 
T· connector. Only Ofl 

C8r$ with ellhaust gas 
reclrculation (EGR) 

From 
,/ luet tank 

,. • • 0> 



Group 23 el system 

Evaporative system 

F43 

Connection of charcoal filter and vacuum valve 1980-

B 21 F-S and E-engines witl'lout eKhaust gas 
recirculation IEGRI 

Delay valve only fitted to certaln models 

L-_______ A9 ~.----~ 

B 
A 

B 21 F-9 

i!6 
L-______ ~A~I __ B~~------~ 

E-engines with eKhaust gas recirculation (EGRI 

T -connector 
~pen/closed system) 

T-connector. 
6nfinitely variable system) 

t ' 
~~~'T_"~ ________ A ______ ~ 

P,,,,, 

From 
fuel tank 

later typa 

Il 

L-______ --"Al B 

/ 
I'~\ 

."\....._-

>-e 
,~ 

,.~ 
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List of components 

A Ign;tlon sWitch 
B Fusebox 
C Controi pressure regulator 
O Fuel pump 
E Tank pump 
F Capacltor 6ncorporated In tank/pump 

unit on certaln modeis) 
G Maln relav (1975-1977) 
H Pump relav (1975-1977) 
J Transistorized pump relav (1978-) 
K Starter motor 
l Ignition cOli 
M Pressure sensor (furbo) 
N Auxiliary air valve 
O Thermal time switch 
P Start injector 
Q Impulse relav (Turbo 1982-) 
R Contral unit for ignitlQn svstem 
S Distributor 

C<»our code: 

SB : black BN = brown OR orange 
GR : geev Y = Vellow VO vlOlet 
W white Bl blue P pink 
R eed GN = green 

Wiring diagram colours 

'" no voltage 

= connected to earth Iground) 

'" system votulge 

'" vottage Iower than 
system vottage . } _~.~_ • 00.'", f~w 

,,.0" 

Group 23 et system 

Wi"ng diagram 

el system 19 

• 

~. 
• 

BL-Y 

B 

" • ON 

< 

L 
, 

G 

'N 

o 

Statting, cold engine Engine running 
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Group 23 et system 

Wiring diagram 

el system 1975 

Starting, cold engine Engine running 

106 

Fuse no 4 
Glave compartment light 
Heated drIVer seat 
C~mate Unlt 
ReverSlng/back-up light 

Fuse no 7 
CIock 

Notel If vehicle is eqUlpped wlIh 
a tank pump , t use no. 7 must 
be rated 16A 

Engine stalls (igOllKln on but 

engine not running) 



e l system 1976- 1977 

R 
R 

o 

R • 
" 

SL··Y 

B, 
C 

v 

v 

v V >A 58 

" ss N 

Sterting. cok:I engine Engine tuming 

E 
SS 

SS 

F 

Group 23 el system 

Winng diagram 

For ldentrflCah:m of compo­
neot5 and colour code, see 
page 106 

Notel Thefe are different types 

of relays, see page 80 

Fuse no 5 
T urn signals 
Combmed Instrumeot 
IncIteator and warnlng lamps 
Seat bel! remnder 
Door mitrors 

Fuse no 7 
Clock 

Engine s talled ignlllOn on 
but engine not runnmg) 
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Group 23 el system 

Wiring diagram 

R 

BL 

BL_Y J 
BL-Y R 

BL-R • 
'-R 

BL-Y • • 
• L 

• 
• 

P 

Starting, cold engine 

'DB 

C 

BL 

" Y 
l", BL 

s. 

+ 

'. "" BN 

" R ' GN 

el system 1978-

BL s. 

~s 

Engine running 

For dentlhcatlon of compo-
081115 and colour code.see page 
'06. 

Fuse no 5 
Tum signals 
Combmed Instrument 
Indicator and waming lamps 
Seat belt reminder 

Fuse No. 7 

C""k 

Engine stallad GgnrtlOn on 
but engine not running) 



• 

~ • • 
BL-Y 01 

(1'119) ~ 
• : • 

Sterting. colcl engme 

Group 23 el system 

Widng diagram 

el system E/ F 1979-, Turbo 1981 

B 

R: 

Fusa no. 5 
No other fuoctlOns 

Fusa no. 7 
No other functlOns 

Fusa no. 13 
Turn signals 
Seat belt famll"lder 
Combined instrument 

Starting. warm engine 

-

For lClentrficatlOn of compo­
nents end colour coda. see 
page 106. 

Engine stallad IgnltlOn on 
but engine not funnlng) 

Engine running 
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Group 23 el system 

Wiring diagram 

YoR 

" 
BL-Y 

8l_Y J 
• 
, 

VoR 

Starting. cold engine 

110 

el system Turbo 1982-

Fuse no. 5 
No other functions 

Fuse no. 7 
No other functions 

Bl-Y 

Fuse no. 13 
T urn SIgnals 

~ 

L 

• 

m a 

Y-R .. 

'" 

+ • " lO! BN 

n J GN .. R 

Seat belt reminder 
Combllled instrument 

~~'N E 

"-
Y_R F 

'" 

ISs 

Starting. warm engine 

For identlflCation of components 
and colour code. see page 106. 

Engine staUed ~nl1lOn on 
but engine not runnlng) 

Engine running 

' .. 
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Group 23 CI-system 

Index 

Adjustrnent 
rest pressure 
CO conteni 
hne pressure 
!dIe speed .. 

Air filter, preheating 
E/ F 1975-1978 
1979 
Turbo 1981-

Air-fuat controi unit 
faul! symptoms 
Inspect/On 
remOVIng .. 
1IIIIng 
recondlt/Onlng 

Auxiliary air valve 
general ....... . 
fault symptoms 
Insp~tlon 

CI-system 
lunct/On 
!ocatlon of components 
flushlng dean . 
Inspect/On 
fault tracing 

CO conten!, checking / adjusting 
general 
E-engines, inel. E-Turbo 
F-engines, wIthout catalytlc 
converter ........ .. . . 
with catalytie converter 
with lambda-sond ..... 

Check (non-return) valve in luet 
pump 

fault symptoms 
Inspecllon 
replaeement 1975-1977 
1978-1979 
1980-- .............. . 

ControI pressure regulator 
general 
fault symptoms 
Inspectlon 
replacement 

Evaporative system 
Open 
Closed ... 

Faut! tracing of CI-system 

Flushing of luel system 

11 2 

Index 

Operation Page 

B70 
01- 26 
B70 
01- 26 

F1 - 4 
F5-6 
F7 

E22 
E23 
E24 
E25-28 
E29--39 

E57 
E5B 
E59 

AI - 20 
B' - 51 
CI - 2 

01 - 2 
03-9 

03-9 
010-17 
018-26 

45 
4B 
45 
4B 

Bl 
B3 
B5 

6B 
6B 
6B 
69 
70 

79 
79 
79 

14 
16 
17 
22 
46 

48 
49 

49 
51 
54 

El' 62 
E12 62 
E13. 14-16 62 
E13.17 62 
E13. 17- 18 62 

E50 
E51 
E52 
E53 

F39 
F40-43 

Cl - 2 

A' - 20 

77 
77 

.77 
77 

102 
103 

46 

17 

Fuel accumulator 
faul! symptoms 
Inspection 
replacement 1975-1977 
1978- . ........ 

Fuel filter 
fault symptoms 
inspection 
replacement 

Fuel lines 
replaeement of nipples 
routlng E 1975 .. 
E/ F '976-1977 
1978-
Turbo 1981 -

Fuel pump 
fault symptoms .. . .. . .. . .... . 
eheeking 
replacement 1975-1977 
1978-

Fuet tank 
1975-1978 different typas 
replacement 
1978-

Idle speed. checking / adjusting 
general ... . ...... . 
E-engines, ind. E-Turbo .. 
F-engines, without catalylie 
converter .. 
With catalytie converter 
With lambda-sond0. 

lmpulse relay 
general .. 
fault symptoms 
Inspaetlon 

Injectors 
general 
faul! symptoms 
Inspection 
replseement 
checklng/ deaning 

tnspection of CI-system 

Line pressure 
adjustment 

Relays 
1975 . .. . .. . . .. . . 
1976-1977 
1978-- .. 

Operation Page 

E11 62 
E'3-'6 62 
El3-16 62 
E13. 17- 18 62 

E19 67 
E20 67 
E21 67 

FB B6 
F9 B7 
FlO B8 
F11 B9 
F12- 13 90 

E11 62 
E12 62 
E13. 14-16 62 
E13. 17- 18 62 

Fl4-16 92 
F 17- 27 94 
F3B 101 

01-2 4B 
03-9 49 

03-9 49 
010-17 51 
018-25 54 

E54 7B 
E55 7B 
E56 7B 

E40 74 
E41 74 
E42 74 
E43 74 
E44-49 75 

Bl-51 22 

B70 45 

E60 BO 
E61 BO 
E62 80 



• 

• 

Rest pressure 
adJustment 

Special tools 
Specifications 

Start injector 
general 
fault symptoms 
Inspectlon 

Tank pump 
general .. 
fault symptoms 
InspectlOn .......... . 
replacement type l 

type 2 
type 3 

Operation Page 

670 

E54 
E55 
E56 

E1 
E2 
E3 
E4, 5-6 
E4 , 5-8 
E4,9-10 

45 

12 
3 

76 
78 
76 

57 
57 
57 
57 
57 
57 

Thermal timer 
general 
fautt symptoms 
Inspection 

Wiring diagrams 
E 1975 ........ 
E/F 1975-1977 
1978 
1979-
Turbo 1981 
Turbo 1982-
component designat ian 
colour code 

VOLVO SUPPORTS VOLUNTARY 
MECHANK: CERTlFICATlON 

BY THE N.I.A.S.E. 

(U.S.A. only) 

Service literature 

Your 
most ,il1portan( 

special tool 

Group 23 C!-system 

Index 

Operation Page 

E54 
E55 
E56 

76 
76 
78 

106 
107 
108 
109 
109 
110 
106 
106 
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